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(57) ABSTRACT

A self-organizing hanging system generally includes at least

two main components—bars and keys. The bars have at least
three embodiments: standard embodiment, valet embodi-

ment, and shelf embodiment. Each embodiment has varia-
tions of embodiments of bars and keys. Each of the bars and
keys can have embodiments of magnetic elements and
anti-rotation elements. The keys have additional opportuni-
ties for variations of embodiments to couple with a product
support. In at least one aspect, the bars can be formed with
receiver stations at predetermined spacing to cause orga-
nized placement for coupling keys with the bars. Further, the
bars and keys can be coupled to appear as an integral
assembly with one or more external surfaces in planar
uniformity.
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SELF-ORGANIZING HANGING SYSTEM

CROSS REFERENCE TO RELATED
APPLICATIONS

[0001] This application claims the benefit of U.S. Provi-
sional Application No. 63/026,334, filed May 18, 2020,
entitled “Self-Organizing Hanging System,” which 1s incor-
porated herein by reference.

STATEMENT REGARDING FEDERALLY
SPONSORED RESEARCH OR DEVELOPMENT

[0002] Not applicable.
REFERENCE TO APPENDIX
[0003] Not applicable.
BACKGROUND OF THE INVENTION
Field of the Invention
[0004] The disclosure generally relates to systems for

hanging products 1n an organized manner, such as in display
racks, closets, and tool racks. More specifically, the disclo-
sure relates to hanging systems that provide automatic
spacing ol products, and restricts the number of 1tems along
a given length while allowing easy retrieval of a product
from a hanging position.

Description of the Related Art

[0005] Twenty percent (20%) of a person’s closet 1s worn
80% of the time. The average wardrobe 1s underutilized and
the average closet space 1s full of extraneous 1tems. People
could maintain a smaller wardrobe but there 1s a lack of
incentive to purge periodically unworn or lightly worn
clothing.

[0006] The sheer volume of closet space creates hidden
costs for consumers. Losing items, disorganization, over-
crowding, and lack of structure can all result 1n lost time and
money. The term “shopping in your closet” describes a
well-known phenomenon where people rediscover items
that exist in their closet but have been forgotten. While
“shopping 1 your closet” represents a situation where
people find those lost 1tems, 1t 1s also likely that the 1tem wall
not be found. The owner may repeat purchases of the same
clothing item from lost items due to closet disorganization
and overcrowding.

[0007] Without the presence of systematic organization
within a space, a once organized space can quickly become
cluttered. This process 1s known as “Clutter Creep.” It there
1s no enforced method of organization, the only limiting
factor to prevent excess accumulation of clutter 1s the
volume of the space 1tsell.

[0008] These concepts overlap into commercial settings.
The challenge of maintaiming an organized clothing display
1s multiplied 1 a retail setting. On average, 1t takes 30
minutes to an hour for employees to organize the clothing
racks after closing. Generally, a store schedules a fixed
amount of FTEs (Full Time Equivalents) dedicated to orga-
nizing the store. IT it takes too long, the retailer will likely
exceed budgets on excess FTEs or else has a disorganized
space that 1s not conducive to a pleasant in-store customer

Nov. 13, 2021

experience. Similarly, medical stafl relies on eflicient access
to medical tools 1n their practice. Organization 1s important
to eflicient access.

[0009] Currently, many stores use people-tracking sofit-
ware and 1n-store Wi-Fi1 based cookies to gather customer
data for product targeting and learning customer prefer-
ences. Data collection methods are customer-centric, rather
than product-centric, because methods to track products
individually can be cost prohibitive. Data collection from
customer/product interactions could add valuable 1insight for
improving product placement and pricing strategies.

[0010] Therelfore, there 1s a need for an improved hanging
system.

BRIEF SUMMARY OF THE INVENTION
[0011] A self-organizing hanging system generally

includes at least two main components—bars and keys. The
bars have at least three embodiments: standard embodiment,
valet embodiment, and shell embodiment. Each embodi-
ment has varations of embodiments of bars and keys. Fach
of the bars and keys can have embodiments of magnetic
clements and anti-rotation elements. The keys have addi-
tional opportunities for variations of embodiments to couple
with a product support. In at least one aspect, the bars can
be formed with recerver stations at predetermined spacing to
cause organized placement for coupling keys with the bars.
Further, the bars and keys can be coupled to appear as an
integral assembly with one or more external surfaces in
planar uniformaity.

[0012] The disclosure provides a hanging system, com-
prising: a bar having at least a plurality of recerver stations;
and a key having a shaped surface configured to be coupled
to the plurality of recerver stations and a coupler configured
to be coupled to a product support that hangs from the key.
[0013] The disclosure further provides various embodi-
ments and variations of the hanging system, and methods
associated with use of the hanging system.

BRIEF DESCRIPTION OF THE SEVERAL
VIEWS OF THE DRAWINGS

[0014] FIG. 1A 1s a schematic top perspective front view
of an example of an embodiment of the hanging system
having a bar and a key inserted into the bar.

[0015] FIG. 1B is a schematic front view of the hanging
system embodiment of FIG. 1A.

[0016] FIG. 1C 1s a schematic bottom perspective front
view of the hanging system embodiment of FIG. 1A.
[0017] FIG. 2A 1s a schematic top perspective view of the
bar of FIG. 1A.

[0018] FIG. 2B 1s a schematic bottom perspective view of
the bar of FIG. 2A.

[0019] FIG. 2C 1s a schematic front view of the bar of FIG.
2A.

[0020] FIG. 2D 1s a schematic top view of the bar of FIG.
2C.

[0021] FIG. 2F 1s a schematic bottom view of the bar of
FIG. 2C.

[0022] FIG. 2F 1s a schematic side view of the bar of FIG.
2C.

[0023] FIG. 3A1s a schematic top perspective rear view of

the key of FIG. 1A.
[0024] FIG. 3B i1s a schematic bottom perspective rear
view of the key of FIG. 3A.
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[0025] FIG. 3C 15 a schematic rear view of the key of FIG.
3A.

[0026] FIG. 3D 1s a schematic top view of the key of FIG.
3C.

[0027] FIG. 3E 1s a schematic bottom view of the key of
FIG. 3C.

[0028] FIG. 3F 1s a schematic side view of the key of FIG.
3C.

[0029] FIG. 4A 1s a schematic bottom perspective rear

view ol another example of an embodiment of the hanging
system having a bar and a key inserted into the bar with an
anti-rotation element.

[0030] FIG. 4B 1s a schematic enlarged bottom perspec-
tive rear view of the hanging system embodiment of FIG.
4A.

[0031] FIG. SA 1s a schematic top perspective view of the

bar of FIG. 4A.

[0032] FIG. 5B is a schematic bottom perspective view of
the bar of FIG. SA.

[0033] FIG. SC 1s a schematic front view of the bar of FIG.
SA.

[0034] FIG. 5D 1s a schematic top view of the bar of FIG.
5C.

[0035] FIG. 5E 1s a schematic bottom view of the bar of
FIG. 5C.

[0036] FIG. 5F 1s a schematic side view of the bar of FIG.
5C.

[0037] FIG. 6A 15 a schematic top perspective rear view of

the key of FIG. 4A.
[0038] FIG. 6B 1s a schematic bottom perspective rear
view ol the key of FIG. 6A.

[0039] FIG. 6C 1s a schematic rear view of the key of FIG.
O6A.

[0040] FIG. 6D 1s a schematic top view of the key of FIG.
6C.

[0041] FIG. 6E 1s a schematic bottom view of the key of
FIG. 6C.

[0042] FIG. 6F 1s a schematic side view of the key of FIG.
6C.

[0043] FIG. 7A 1s a schematic top perspective view of

another embodiment of a bar similar to the bar of FIG. 4A.

[0044] FIG. 7B 1s a schematic front view of the bar of FIG.
TA.

[0045] FIG. 7C 1s a schematic top view of the bar of FIG.
7B.

[0046] FIG. 7D 1s a schematic bottom view of the bar of
FIG. 7B.

[0047] FIG. 8A 15 a schematic top perspective rear view of

another embodiment of a key similar to the key of FIG. 4A.

[0048] FIG. 8B 1s a schematic bottom perspective rear
view ol the key of FIG. 8A.

[0049] FIG. 8C 1s a schematic rear view of the key of FIG.
SA.

[0050] FIG. 8D 1s a schematic top view of the key of FIG.
8C.

[0051] FIG. 8E 1s a schematic bottom view of the key of
FIG. 8C.

[0052] FIG. 9A 1s a schematic front view of another

embodiment of a bar similar to the bar of FIG. 7B.

[0053] FIG. 9B 15 a schematic top view of the bar of FIG.
OA.

[0054] FIG. 9C 1s a schematic bottom view of the bar of
FIG. 9B.
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[0055] FIG. 9D 1s a schematic side view of the bar of FIG.
9B.
[0056] FIG. 10A 1s a schematic top perspective rear view
ol another embodiment of a key similar to the key of FIG.
8A.
[0057] FIG. 10B 1s a schematic bottom perspective rear

view of the key of FIG. 10A.

[0058] FIG. 10C 1s a schematic rear view of the key of
FIG. 10A.

[0059] FIG. 10D 1s a schematic top view of the key of FIG.
10C.

[0060] FIG. 10E 1s a schematic bottom view of the key of
FIG. 10C.

[0061] FIG. 10F 1s a schematic side view of the KEY of
FIG. 10C.

[0062] FIG. 11A 1s a schematic top perspective front view

of another example of an embodiment of the hanging system
having a bar and a key 1nserted into the bar with a magnetic
field element.

[0063] FIG. 11B 1s a schematic front view of the hanging
system embodiment of FIG. 11A.

[0064] FIG. 11C 1s a schematic cross sectional side view
of the hanging system embodiment of FIG. 11A.

[0065] FIG. 12A1s a schematic top perspective view of the
bar of FIG. 11A.

[0066] FIG. 12B is a schematic bottom perspective view
of the bar of FIG. 12A.

[0067] FIG. 12C 1s a schematic front view of the bar of
FIG. 12A.

[0068] FIG. 12D 1s a schematic top view of the bar of FIG.
12C.

[0069] FIG. 12E 1s a schematic bottom view of the bar of
FIG. 12C.

[0070] FIG. 13A 1s a schematic top perspective rear view

of the key of FIG. 11A.
[0071] FIG. 13B 1s a schematic bottom perspective rear
view of the key of FIG. 13A.

[0072] FIG. 13C 1s a schematic front view of the key of
FIG. 13A.

[0073] FIG. 13D 1s a schematic top view of the key of FIG.
13C.

[0074] FIG. 13FE 15 a schematic bottom view of the key of
FIG. 13C.

[0075] FIG. 13F 1s a schematic lett side view of the key of
FIG. 13C.

[0076] FIG. 13G 1s a schematic rear view of the key of
FIG. 13C.

[0077] FIG. 13H 1s a schematic top perspective rear view
of another embodiment of a key similar to the key of FIG.
11A.

[0078] FIG. 131 1s a schematic rear view of the key of FIG.
13H.

[0079] FIG. 13] 1s a schematic cross sectional side view of

the key of FIG. 13H.

[0080] FIG. 14A 1s a schematic top perspective view of
another embodiment termed a “valet” embodiment, of a bar
with a receiver station on an end.

[0081] FIG. 14B 1s a schematic front view of the key of
FIG. 14A.
[0082] FIG. 14C 1s a schematic cross sectional side view

of the key of FIG. 14B.

[0083] FIG. 15A 1s a schematic top perspective view of
another embodiment, termed a “shelf” embodiment, of a bar
with a plurality of receiver stations on an end.
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[0084] FIG. 15B 1s an enlarged schematic top perspective
view of a portion of the bar of FIG. 15A.

[0085] FIG. 15C i1s a schematic bottom perspective view
of the bar of FIG. 15A.

[0086] FIG. 15D 1s a schematic front view of the bar of
FIG. 15A.

[0087] FIG. 15E 1s a schematic top view of the bar of FIG.
15D.

[0088]
15D.

[0089] FIG. 16A 1s a schematic top perspective view of
another embodiment of a bar similar to the bars of FIGS. 7A

and 11A.

FIG. 15F 1s a schematic side view of the bar of FIG.

[0090] FIG. 16B 1s a schematic front view of the bar of
FIG. 16A.

[0091] FIG. 16C is a schematic top view of the bar of FIG.
16B.

[0092] FIG. 16D i1s a schematic bottom view of the bar of
FIG. 16B.

[0093] FIG. 16E 1s a schematic side view of the bar of
FIG. 16B.

[0094] FIG. 17A 1s a schematic top perspective rear view

of another embodiment of a key similar to the key of FIGS.
8A and 13A.

[0095] FIG. 17B 1s a schematic bottom perspective rear
view of the key of FIG. 17A.

[0096] FIG. 17C 1s a schematic rear view of the key of
FIG. 17A.

[0097] FIG. 17D 1s a schematic top view of the key of FIG.
17C.

[0098] FIG. 17F 1s a schematic bottom view of the key of
FIG. 17C.

[0099] FIG.17F 1s a schematic side view of the bar of FIG.
17C.

[0100] FIG. 18A 1s a schematic top perspective view of

another embodiment of a bar similar to the bar of FIG. 12A
with a plurality of magnetic field elements.

[0101] FIG. 18B 1s a schematic bottom perspective view
of the bar of FIG. 18A.

[0102] FIG. 18C 1s a schematic front view of the bar of
FIG. 18A.

[0103] FIG. 18D i1s a schematic top view of the bar of FIG.
18C.

[0104] FIG. 18E 1s a schematic bottom view of the bar of
FIG. 18C.

[0105] FIG. 18F 1s a schematic side view of the bar of FIG.
18C.

[0106] FIG. 19A 1s a schematic top perspective rear view

of a key similar to the key of FIG. 13A with a plurality of
magnetic field elements.

[0107] FIG. 19B 1s a schematic bottom perspective front
view of the key of FIG. 19A.

[0108] FIG. 19C 1s a schematic rear view of the key of
FIG. 19A.

[0109] FIG. 19D 1s a schematic top view of the key of FIG.
19C.

[0110] FIG. 19E i1s a schematic bottom view of the key of
FIG. 19C.

[0111] FIG. 19F 1s a schematic front view of the key of
FIG. 19C.

[0112] FIG. 19G 15 a schematic right side view of the key

of FIG. 19C.
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[0113] FIG. 20A 1s a schematic top view of another
embodiment of a prefolded bar configured as a plate with bar
portions to be folded into a bar.

[0114] FIG. 20B 1s a side view of the prefolded bar.

[0115] FIG. 21A 1s a schematic top view of a receiver
station insert configured to be coupled to the bar of FIG.
20A.

[0116] FIG. 21B 1s a schematic bottom view of the
recerver station msert of FIG. 21A.

[0117] FIG. 21C 1s a schematic rear view of the key of
FIG. 21A.

[0118] FIG. 21D 1s a schematic top view of the key of FIG.
21C.

[0119] FIG. 21E 1s a schematic bottom view of the key of
FIG. 21C.

[0120] FIG. 22A1s a schematic top perspective view of the

bar of FIG. 20A folded with two bar portions.

[0121] FIG. 22B 1s a schematic top perspective view of the
bar of FIG. 22A folded with four bar portions to complete a
periphery around the bar.

[0122] FIG. 22C 1s a schematic top perspective view of the
bar of FIG. 22B with the insert coupled therein.

[0123] FIG. 23A 1s a schematic top perspective front view

of another example of an embodiment of the hanging system
having a bar and a key iserted into the bar on an end of the

bar.

[0124] FIG. 23B 1s a schematic front view of the hanging
system embodiment of FIG. 23A.

[0125] FIG. 23C 1s a schematic bottom perspective rear
view of the hanging system embodiment of FIG. 23A.
[0126] FIG. 24 A 15 a schematic top perspective view of the
bar of FIG. 23A.

[0127] FIG. 24B 1s a schematic bottom perspective view
of the bar of FIG. 24A.

[0128] FIG. 24C 1s a schematic end view of the bar of FIG.
24A.
[0129]
24C.
[0130] FIG. 24E 1s a schematic bottom view of the bar of
FIG. 24C.

[0131] FIG. 24F 1s a schematic side view of the bar of FIG.
24C.

[0132] FIG. 25A 15 a schematic top perspective front view
of the key of FIG. 23A.

[0133] FIG. 25B 1s a schematic top perspective rear view
of the key of FIG. 25A.

FIG. 24D 1s a schematic top view of the bar ol FIG.

[0134] FIG. 25C 1s a schematic rear view of the key of
FIG. 25A.

[0135] FIG. 25D 1s a schematic top view of the key of FIG.
25C.

[0136] FIG. 25F 1s a schematic bottom view of the key of
FIG. 25C.

[0137] FIG. 25F 1s a schematic front view of the key of
FIG. 25C.

[0138] FIG. 26A 15 a schematic rear of another example of

an embodiment of the hanging system having bar with a
sensor and/or receiver.

[0139] FIG. 26B 1s a schematic front view of another
example of an embodiment of the hanging system having a

key having a sensor and/or receiver to be coupled with the
bar of FIG. 26A.

[0140] FIG. 26C 1s a schematic top view of the key of FIG.
26B.
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[0141] FIG. 26D 1s a schematic bottom view of the key of
FIG. 26B.

[0142] FIG. 26E 1s a schematic side view of the key of
FIG. 26B.

[0143] FIG. 27 1s a schematic example of an electronic
diagram for the hanging system of FIGS. 26A and 26B.
[0144] FIG. 28A 1s a schematic top perspective view of an
embodiment of a hanging system.

[0145] FIG. 28B i1s a schematic top perspective enlarged
view of the embodiment of the hanging system of FIG. 28A.
[0146] FIG. 29 15 a schematic top perspective view of an
embodiment of a hanging system with examples of product
supports having keys removably coupled to receiver sta-
tions.

[0147] FIG. 30A 1s a schematic top perspective view of an
embodiment of a product support with a key configured to
be removably coupled with receiver stations.

[0148] FIG. 30B 1s a schematic front view of the product
support of FIG. 30A.

[0149] FIG. 30C i1s a schematic top view of the product
support of FIG. 30B.

[0150] FIG. 30D 1s a schematic bottom view of the prod-
uct support of FIG. 30B.

[0151] FIG. 30E 1s a schematic side view of the product
support of FIG. 30B.

[0152] FIG. 30F 1s a schematic cross sectional view of the
product support of FIG. 30B.

[0153] FIG. 30G 15 a schematic top perspective view of the
product support of FIG. 30B prior to coupling with the key.
[0154] FIG. 30H i1s a schematic enlarged top perspective
view of the product support of FIG. 30G.

[0155] FIG. 31A 1s a schematic top perspective front view
of another example of an embodiment of a bar for a hanging

system.
[0156] FIG. 31B 1s a schematic front view of the bar of

FIG. 31A.
[0157] FIG. 31C 1s a schematic top perspective view of the

bar of FIG. 31B.

[0158] FIG. 31D 1s a schematic bottom perspective view
of the bar of FIG. 31B.

[0159] FIG. 32A 1s a schematic top perspective front view
of an example of an embodiment of a key configured for the
bar of FIG. 31A.

[0160] FIG. 32B 1s a schematic bottom perspective front
view of the key of FIG. 32A.

[0161] FIG. 32C 1s a schematic front view of the key of
FIG. 32A.

[0162] FIG. 32D is a schematic top view of the key of FIG.
32C.

[0163] FIG. 32E 1s a schematic bottom view of the key of
FIG. 32C.

[0164] FIG. 32F 15 a schematic left side view of the key of
FIG. 32C.

[0165] FIG. 32G 15 a schematic right side view of the key
of FIG. 32C.

[0166] FIG. 33A 1s a schematic top perspective front view

ol another example of an embodiment of a key configured
for the bars of FIGS. 31A and 34A (described below).

[0167] FIG. 33B 1s a schematic enlarged perspective front
view of the key of FIG. 33A.

[0168] FIG. 33C 1s a schematic front view of the key of
FIG. 33A.

[0169] FIG. 33D 1s a schematic top view of the key of FIG.
33C.
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[0170] FIG. 33F 1s a schematic bottom view of the key of
FIG. 33A.

[0171] FIG. 33F 1s a schematic lett side view of the key of
FIG. 33C.

[0172] FIG. 33G 1s a schematic right side view of the key
of FIG. 33C.

[0173] FIG. 34A 15 a schematic top perspective front view

ol another example of an embodiment of a bar for a hanging
system having a key portion end.

[0174] FIG. 34B 1s a schematic side view of the bar of
FIG. 34A.
[0175] FIG. 34C is a schematic top perspective view of the

bar of FIG. 34B.

[0176] FIG. 34D 1s a schematic bottom perspective view
of the bar of FIG. 34B.

[0177] FIG. 34E 1s a schematic rear view of the bar of FIG.
34B.
[0178] FIG. 35A 1s a schematic top perspective view of

another embodiment of a hanging system with an example
of the bar of FIG. 34A and a key with a product support
removably coupled to a receiver station on the bar.

[0179] FIG. 35B is a schematic top detailed perspective
view ol a portion of the hanging system of FIG. 35A.
[0180] FIG. 35C 1s a schematic top detailed perspective
view of another portion of the hanging system of FIG. 35A.
[0181] FIG. 36A 1s a schematic top perspective view of
another embodiment of a product support with a key con-
figured to be removably coupled with receiver stations.
[0182] FIG. 36B 1s a schematic front view of the product
support of FIG. 36A.

[0183] FIG. 36C 1s a schematic top view ol the product
support of FIG. 36B.

[0184] FIG. 36D 1s a schematic bottom view of the prod-
uct support of FIG. 36B.

[0185] FIG. 36F 1s a schematic side view of the product
support of FIG. 36B.

[0186] FIG. 36F 1s a schematic assembly view of the
product support of FIG. 36B.

[0187] FIG. 37A 1s a schematic top perspective front view
of an example of an embodiment of a key configured for the

bars of FIGS. 31A and 34A.

[0188] FIG. 37B 1s a schematic bottom perspective front
view of the key of FIG. 37A.

[0189] FIG. 37C 1s a schematic front view of the key of
FIG. 37A.

[0190] FIG. 37D 1s a schematic top view of the key of FIG.
37C.

[0191] FIG. 37FE 1s a schematic bottom view of the key of
FIG. 37C.

[0192] FIG. 37F 15 a schematic left side view of the key of
FIG. 37C.

[0193] FIG. 37G 1s a schematic right side view of the key
of FIG. 37C.

[0194] FIG. 38A 15 a schematic top perspective assembly

view of another embodiment of a product support with a
bottom perspective view ol a key configured to be remov-
ably coupled with recerver stations.

[0195] FIG. 38B 1s a schematic top perspective assembly
view ol the product support and a key of FIG. 38A.

[0196] FIG. 38C 1s a schematic assembled front view of
the product support and key of FIG. 38A.

[0197] FIG. 38D 1s a schematic top view of the product
support and key of FIG. 38C.
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[0198] FIG. 38E 15 a schematic bottom view of the product
support and key of FIG. 38C.

[0199] FIG. 38F 1s a schematic right side view of the
product support and key of FIG. 38C.

[0200] FIG. 38G 1s a schematic top perspective view of the
product support and key of FIG. 38C coupled 1n a receiver
station of a bar.

[0201] FIG. 38H 1s a schematic front view of the product
support and key with the bar of FIG. 38G.

[0202] FIG. 381 1s a schematic top view of the product
support and key with the bar of FIG. 38G.

[0203] FIG. 38] 1s a schematic right side view of the
product support and key with the bar of FIG. 38G.

[0204] FIG. 39A 1s a schematic top perspective view of
another embodiment of a product support with a plurality of
keys configured to be removably coupled with receiver
stations.

[0205] FIG. 39B 1s a schematic assembled front view of
the product support and keys of FIG. 39A.

[0206] FIG. 39C i1s a schematic top view of the product
support and keys of FIG. 39B.

[0207] FIG. 39D 1s a schematic bottom view of the prod-
uct support and keys of FIG. 38B.

[0208] FIG. 39E 1s a schematic right side view of the
product support and keys of FIG. 38B.

[0209] FIG. 40 1s a schematic top perspective view of
another embodiment of a hanging system with an example
of the bar of FIG. 31A and a key with the product support
of FIG. 39A removably coupled to a receiver station on the
bar.

[0210] FIG. 41 1s a schematic top perspective view of
another embodiment of a hanging system with examples of
another bar and product supports having keys removably
coupled to receiver stations.

DETAILED DESCRIPTION

[0211] The Figures described above and the written
description of specific structures and functions below are not
presented to limit the scope of what Applicant has invented
or the scope of the appended claims. Rather, the Figures and
written description are provided to teach any person skilled
in the art to make and use the inventions for which patent
protection 1s sought. Those skilled 1n the art will appreciate
that not all features of a commercial embodiment of the
inventions are described or shown for the sake of clarity and
understanding. Persons of skill 1n this art will also appreciate
that the development of an actual commercial embodiment
incorporating aspects of the present disclosure will require
numerous implementation-specific decisions to achieve the
developer’s ultimate goal for the commercial embodiment.
Such 1mplementation-specific decisions may include, and
likely are not limited to, compliance with system-related,
business-related, government-related, and other constraints,
which may vary by specific implementation or location, or
with time. While a developer’s efforts might be complex and
time-consuming 1n an absolute sense, such eflorts would be,
nevertheless, a routine undertaking for those of ordinary
skill 1in this art having benefit of this disclosure. It must be
understood that the inventions disclosed and taught herein
are susceptible to numerous and various modifications and
alternative forms. The use of a singular term, such as, but not
limited to, *“a,” 1s not intended as limiting of the number of
items. Further, the various methods and embodiments of the
system can be included in combination with each other to
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produce variations of the disclosed methods and embodi-
ments. Discussion of singular elements can include plural
clements and vice-versa. References to at least one item may
include one or more 1tems. Also, various aspects of the
embodiments could be used in conjunction with each other
to accomplish the understood goals of the disclosure. Unless
the context requires otherwise, the term “comprise” or
variations such as “comprises” or “comprising,” should be
understood to imply the inclusion of at least the stated
clement or step or group of elements or steps or equivalents
thereol, and not the exclusion of a greater numerical quantity
or any other element or step or group of elements or steps or
equivalents thereof. The term “coupled,” “coupling,” “cou-
pler,” and like terms are used broadly herein and may
include any method or device for securing, binding, bond-
ing, fastening, attaching, joining, iserting therein, forming
thereon or therein, communicating, or otherwise associating,
for example, mechamically, magnetically, electrically,
chemically, operably, directly or indirectly with intermediate
clements, one or more pieces of members together and may
further include without limitation integrally forming one
functional member with another in a unity fashion. The
coupling may occur in any direction, including rotationally.
The device or system may be used 1n a number of directions
and orientations. The order of steps can occur 1n a variety of
sequences unless otherwise specifically limited. The various
steps described herein can be combined with other steps,
interlineated with the stated steps, and/or split into multiple
steps. Some elements are nominated by a device name for
simplicity and would be understood to 1nclude a system or
a section, such as a controller would encompass a processor
and a system of related components that are known to those
with ordmary skill 1n the art and may not be specifically
described. Various examples are provided in the description
and figures that perform various functions and are non-
limiting 1n shape, size, description, but serve as 1llustrative
structures that can be varied as would be known to one with
ordinary skill 1in the art given the teachings contained herein.
[0212] A self-organizing hanging system generally
includes at least two main components—bars and keys. The
bars have at least three embodiments: standard embodiment,
valet embodiment, and shelf embodiment. Each embodi-
ment has variations of embodiments of bars and keys. Each
of the bars and keys can have embodiments of magnetic
clements and anti-rotation elements. The keys have addi-
tional opportunities for variations of embodiments to couple
with a product support. In at least one aspect, the bars can
be formed with recerver stations at predetermined spacing to
cause organmized placement for coupling keys with the bars.
Further, the bars and keys can be coupled to appear as an
integral assembly with one or more external surfaces in
planar uniformaity.

[0213] FIGS. 1A-3F 1illustrate an example of an embodi-
ment of the hanging system.

[0214] FIG. 1A 15 a schematic top perspective front view
of an example of an embodiment of the hanging system
having a bar and a key mserted into the bar. FIG. 1B 1s a
schematic front view of the hanging system embodiment of
FIG. 1A. FIG. 10 1s a schematic bottom perspective front
view of the hanging system embodiment of FIG. 1A.

[0215] FIG. 2A 1s a schematic top perspective view of the
bar of FIG. 1A. FIG. 2B 1s a schematic bottom perspective
view of the bar of FIG. 2A. FIG. 2C 1s a schematic front

view of the bar of FIG. 2A. FIG. 2D 1s a schematic top view
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of the bar of FIG. 2C. FIG. 2E 1s a schematic bottom view
of the bar of FIG. 2C. FIG. 2F 1s a schematic side view of
the bar of FIG. 2C.

[0216] FIG. 3A 1s a schematic top perspective rear view of
the key of FIG. 1A. FIG. 3B 1s a schematic bottom perspec-
tive rear view of the key of FIG. 3A. FIG. 3C is a schematic
rear view of the key of FIG. 3A. FIG. 3D 1s a schematic top
view of the key of FIG. 3C. FIG. 3E 1s a schematic bottom
view of the key of FIG. 3C. FIG. 3F 1s a schematic side view
of the key of FIG. 3C.

[0217] The hanging system 2 generally includes a bar 4
having at least one and generally a plurality of receiver
stations 6 and keys 8 configured to be coupled with at least
one of the recerver stations. The bar 4 1s generally elongated
and the receiver stations are formed along a length of the bar
on an outer face, generally a front face, for ease of access by
a user. The key 8 forms a surface 10 configured to fit within
the receiver station 6. In general, the receiver stations are
spaced at predetermined distances along the bar to organize
coupling with the keys 1n a modular manner. The bar 4 can
be formed 1n a variety of shapes and cross-sections, and the
illustrated embodiment 1s only for example. Likewise, the
receiver station 6 can have a variety of shapes and cross-
sections, and the 1llustrated embodiment of a semi-circular
cross-section 1s only for example. Other shapes could
include square, rectangular, triangular, trapezoidal, polygo-
nal, and other shapes. Similarly, the key 8 can have a variety
of shapes and cross-sections, and the 1llustrated embodiment
of a semi-circular cross section 1s only for example to it
with the illustrated cross sectional shape of the receiver
station 6. The key 8 could have a corresponding cross
section to fit with the receiver station 6. Still further, the bar
could have diflerent shapes of recerver stations to fit difler-
ent shapes of keys for further delineation and organization
along the bar.

[0218] In this embodiment, the bar forms a generally
front-facing, outer surface 16 and top surface 32. The key
also forms a generally front-facing, outer surface 18 and a
top surtace 34. Advantageously when assembled with the
bar 4, the key outer surface 18 can be configured to align in
planar conformity with the bar outer surface 16. The term
“planar” 1s intended to mean that the key outer surface 18 1s
aligned 1n the same plane as an adjacent bar outer surface 16,
such as shown in FIG. 1A. The eflects of such planar
conformity promote a visually mtegrated coupling that can
appear as a unitized assembly. Further, advantageously
when assembled with the bar 4, the key top surface 34 can
be configured to align 1n planar conformity with the bar top
surface 32. When such surfaces are aligned, the key and the
bar appear as an integral assembly. Further, the key gener-
ally includes a coupler 12. The coupler 12 1s configured to
be connected to a product support from which a product can
be held. In some embodiments, the key 8 also can include a
key magnetic field element 26 that can interface with the bar
4, as described 1n more detail below.

[0219] Generally, the receiver station 6 can have width X
and depth A, and the key 8 can have a corresponding width
X' and depth A' to removably couple with the receiver
station. To maintain the key 8 in position on the bar and
support weight of the product that can be attached to the key,
a bar load bearing surface 20 can be formed on the bar. In
at least one embodiment, the bar load bearing surface 20 can
be formed on the bar top surface 32. However, the bar load
bearing surface 20 can be formed at other elevations along
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the receiver station 6 height. Similarly, a key load bearing
surface 22 can be formed on the key 8 to engage the bar load
bearing surface 20. The bar load bearing surface 20 can be
formed as a chamfer, stepped shoulder, or other shapes that
would restrict the movement of the key at least downward
when engaged with the bar. The shape of the key load
bearing surface 22 can be formed to correspond with the
shape of the bar load bearing surface 20. The bar load
bearing surface 20 can have a width of Y and depth of B and

the key load bearing surface 22 can have a corresponding
width Y' and depth B'.

[0220] The bar can be mounted to surfaces such as a wall
with a lateral support attached to the wall and extending at
an angle to the bar. The bar can also be mounted from a
vertical support extending upward and cantilevered over to
the bar for clearance behind the key suflicient for product.
The bar can be mounted from vertical supports extending
downward from a ceiling or other upper structure. The bar
can also be mounted using ends of the bar to walls, vertical
supports, or lateral supports.

[0221] FIGS. 4A-6F illustrate another example of an
embodiment of the hanging system.

[0222] FIG. 4A 1s a schematic bottom perspective rear
view ol another example of an embodiment of the hanging
system having a bar and a key inserted into the bar with an
anti-rotation element. FIG. 4B 1s a schematic enlarged
bottom perspective rear view of the hanging system embodi-

ment of FIG. 4A.

[0223] FIG. 5A 1s a schematic top perspective view of the
bar of FIG. 4A. FIG. 5B 1s a schematic bottom perspective
view ol the bar of FIG. 5A. FIG. 5C 1s a schematic front
view of the bar of FIG. 5A. FIG. 3D 1s a schematic top view
of the bar of FIG. 5C. FIG. 5E 1s a schematic bottom view
of the bar of FIG. 5C. FIG. 5F 1s a schematic side view of
the bar of FIG. 5C.

[0224] FIG. 6A 1s a schematic top perspective rear view of
the key of FIG. 4A. FIG. 6B 1s a schematic bottom perspec-
tive rear view of the key of FIG. 6 A. FIG. 6C 1s a schematic
rear view of the key of FIG. 6A. FIG. 6D 1s a schematic top
view ol the key of FIG. 6C. FIG. 6E 1s a schematic bottom
view ol the key of FIG. 6C. FIG. 6F 1s a schematic side view
of the key of FIG. 6C.

[0225] This embodiment includes an anti-rotation feature
between the key 8 when engaged with the bar 4. The
anti-rotation feature can be provided in a variety of con-
figurations and with any of the embodiments disclosed
herein and generally 1s integral with the key and bar in
corresponding shapes. In this embodiment, a single anti-
rotation feature 1s shown, although the number can vary.
Further, the location and shape of the anti-rotation feature
can vary. In this embodiment, the bar 4 with the receiver
station 6 can be formed with a bar anti-rotation element 28,
such as a notch or rnib. Correspondingly, the key 8 can be
formed with a complimentary key anti-rotation element 30,
such as a rib or notch, respectively, to fit and engage the bar
anti-rotation element 28. When the key 8 1s assembled with
the receiver station 6, the anti-rotation elements between the
bar and the key assist the key staying in planar conformity
with the bar on their respective outer surfaces 16 and 18
shown 1 FIG. 1A, or otherwise maintaining the key in
appropriate orientation relative to the bar.

[0226] FIGS. 7A-8E illustrate another example of an
embodiment of the hanging system.
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[0227] FIG. 7A 1s a schematic top perspective view of
another embodiment of a bar similar to the bar of FIG. 4A.
FIG. 7B 1s a schematic front view of the bar of FIG. 7A. FIG.
7C 1s a schematic top view of the bar of FIG. 7B. FIG. 7D

1s a schematic bottom view ot the bar of FIG. 7B.

[0228] FIG. 8A 15 a schematic top perspective rear view of
another embodiment of a key similar to the key of FIG. 4A.

FIG. 8B 1s a schematic bottom perspective rear view of the
key of FIG. 8A. FIG. 8C 1s a schematic rear view of the key

of FIG. 8A. FIG. 8D 1s a schematic top view of the key of
FIG. 8C. FIG. 8E 1s a schematic bottom view of the key of
FIG. 8C.

[0229] Similar to the above embodiment, this embodiment
illustrates a plurality bar and key anti-rotation elements. In
this embodiment, the receiver station 6 on the bar 4 includes
a plurality of bar anti-rotation elements 28A and 28B.
Correspondingly, the key includes a plurality of key anti-
rotation elements 30A and 30B to fit the bar anti-rotation
clements. The additional anti-rotation element can assist 1n
turther maintaining an intended orientation of the key with
the receiver station. In some embodiments, the relative angle
of the anti-rotation elements 28A and 28B to the outer
surface 18 1n the receiver station 6 can provide a slight
resistance to the key to disengage from the receiver station
once 1nserted into the receiver station.

[0230] FIGS. 9A-10F 1illustrate another example of an
embodiment of the hanging system.

[0231] FIG. 9A 1s a schematic front view of another
embodiment of a bar similar to the bar of FIG. 7B. FIG. 9B
1s a schematic top view of the bar of FIG. 9A. FIG. 9C 1s a
schematic bottom view of the bar of FIG. 9B. FIG. 9D 1s a
schematic side view of the bar of FIG. 9B.

[0232] FIG. 10A 1s a schematic top perspective rear view
of another embodiment of a key similar to the key of FIG.
8A. FIG. 10B 1s a schematic bottom perspective rear view of

the key of FIG. 10A. FIG. 100 1s a schematic rear view of
the key of FIG. 10A. FIG. 10D 1s a schematic top view of
the key of FIG. 100. FIG. 10E 1s a schematic bottom view
of the key of FIG. 100. FIG. 10F 1s a schematic side view
of the KEY of FIG. 10C.

[0233] This embodiment shows yet another variation of
the anti-rotation elements similar to the above two embodi-
ments. This embodiment includes a bar 4 with a receiver
station 6 having a further plurality of three 28 A, 28B, and
28C bar anti-rotation elements. Correspondingly, the key 8
includes key anti-rotation elements 30A, 308, and 30C to it
the bar anti-rotation elements. The further plurality of ele-
ments practically results 1n a tighter tolerance 1n manufac-
turing to align all three elements and can result 1n a more
constrained and closer alignment of the key 8 with the
receiver station 6 upon 1nitial msertion and coupling.

[0234] FIGS. 11A-13] illustrate another example of an
embodiment of the hanging system.

[0235] FIG. 11A 1s a schematic top perspective front view
of another example of an embodiment of the hanging system
having a bar and a key inserted into the bar with a magnetic
field element. FIG. 11B 1s a schematic front view of the
hanging system embodiment of FIG. 11A. FIG. 11C 1s a
schematic cross sectional side view of the hanging system
embodiment of FIG. 11A.

[0236] FIG. 12A 1s a schematic top perspective view of the
bar of FIG. 11A. FIG. 12B 1s a schematic bottom perspective
view of the bar of FIG. 12A. FIG. 12C 1s a schematic front
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view of the bar of FIG. 12A. FIG. 12D 1s a schematic top
view of the bar of FIG. 12C. FIG. 12E 1s a schematic bottom
view of the bar of FIG. 12C.

[0237] FIG. 13A 1s a schematic top perspective rear view
of the key of FIG. 11A. FIG. 13B 1s a schematic bottom
perspective rear view of the key of FIG. 13A. FIG. 13C 1s
a schematic front view of the key of FIG. 13A. FIG. 13D 1s
a schematic top view of the key of FIG. 13C. FIG. 13E 1s a
schematic bottom view of the key of FIG. 13C. FIG. 13F 1s
a schematic left side view of the key of FIG. 13C. FIG. 13G
1s a schematic rear view of the key of FIG. 13C. FIG. 13H
1s a schematic top perspective rear view ol another embodi-
ment of a key similar to the key of FIG. 11A. FIG. 131 1s a
schematic rear view of the key of FIG. 13H. FIG. 13]J 15 a

schematic cross sectional side view of the key of FIG. 13H.

[0238] This embodiment includes a magnetic field to assist
in coupling the key 8 with the bar 4. At least one or more
magnetic field elements 24 can be placed in the receiver
station 6. Correspondingly, at least one or more key mag-
netic field elements 26 can be placed in the key 8. Advan-
tageously, the magnetic field elements can be aligned in
close proximity when the key 1s appropnately aligned 1n the
receiver station 6. The magnetic field elements can generally
include at least one magnet and another magnet or ferrous
containing material. Without limitation, some variations of
the magnetic field elements can be: magnet and ferrous
containing material can be combined 1n the following ways:
magnet(s) coupled 1n a key and ferrous contaiming material
(s) coupled 1n a bar, magnet(s) coupled 1n a bar and ferrous
containing material(s) coupled in a key, or magnets coupled
in both the key and the bar. The ferrous materials can be
coupled in a key in a variety of ways. The magnetic field
clements 24 and 26 assist in retaining the key 8 laterally with
the receiver station 6. The magnetic field elements can also
assist 1n orienting the key in proper alignment with the
receiver station when coupled thereto, such as when the key
outer surface 18 1s aligned 1n parallel (and more advanta-
geously 1n planar) orientation with the bar outer surface 16.
With the magnetic elements 1n conjunction with the bar load
bearing surface 20 and key load bearing surface 22
described above, the key 8 can be restrained vertically and
laterally with the bar 4. In some embodiments, the configu-
ration of the load bearing surfaces can retain the key with the
bar vertically and laterally. Further, in some embodiments,
the magnetic field elements can be suthciently strong to
retain the key with the bar laterally and vertically. Thus, the
embodiment 1s an example for illustrative purposes with
other embodiments being contemplated. The key 8 can also
include at least one opening 70 for coupling with product
supports described herein. The opening 70 can be formed 1n
various locations on the key, 1n various planes relative to the
outer surface 18, and can be threaded 1n some embodiments
to accept fasteners.

[0239] FIG. 14A-14C 1illustrate another example of an
embodiment of the hanging system.

[0240] FIG. 14A 1s a schematic top perspective view of
another embodiment, termed herein a ‘“valet” embodiment,
of a bar with a receiver station on an end. FIG. 14B 1s a

schematic front view of the key of FIG. 14A. FIG. 14C 1s a
schematic cross sectional side view of the key of FIG. 14B.

[0241] In this embodiment, the receiver station 6 1s formed
on an end surface of the bar 4' and would be at an angle (such
as transverse) to receiver stations 6 on other bars described
herein, such as the bar 4 1n FIG. 12A and therefore 1s termed
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herein a “valet” embodiment. The outer face 18 of the key
could align in planar conformity 1n at least one embodiment
with the outer face 16 on the end of the bar 4'. Thus, the outer
tace key 8, such as shown in FIG. 13 A, would be at an angle
to the length of the bar 4' when coupled with the receiver
station 6.

[0242] FIGS. 15A-15F illustrate another example of an
embodiment of the hanging system.

[0243] FIG. 15A 1s a schematic top perspective view of
another embodiment, termed herein a “sheltf” embodiment,
of a bar with a plurality of receiver stations on an end. FIG.
15B 1s an enlarged schematic top perspective view of a

portion of the bar of FIG. 15A. FIG. 15C 1s a schematic
bottom perspective view of the bar of FIG. 15A. FIG. 15D
1s a schematic front view of the bar of FIG. 15A. FIG. 15E
1s a schematic top view of the bar of FIG. 15D. FIG. 15F 1s
a schematic side view of the bar of FIG. 15D.

[0244] In this embodiment, the bar 4' can have a configu-
ration of a shelf. The receiver stations 6 can still be posi-
tioned on the bar outer surface 16 and the bar 4' extended in
depth to form a shelf for lateral storage. The bar 4' can
turther include a ridge 36 on the bar top surface 32 that can
serve as a guide for storage on the bar and avoid interference
with the interactions of the key (not shown) with the receiver
stations.

[0245] FIGS. 16 A-17F 1illustrate another example of an

embodiment of the hanging system.

[0246] FIG. 16A 1s a schematic top perspective view of
another embodiment of a bar similar to the bars of FIGS. 7A
and 11A. FIG. 16B 1s a schematic front view of the bar of
FIG. 16A. FIG. 16C 1s a schematic top view of the bar of
FIG. 16B. FIG. 16D 1s a schematic bottom view of the bar
of FIG. 16B. FIG. 16F i1s a schematic side view of the bar
of FIG. 16B.

[0247] FIG. 17A 1s a schematic top perspective rear view
ol another embodiment of a key similar to the key of FIGS.
8A and 13A. FIG. 17B 1s a schematic bottom perspective
rear view of the key of FIG. 17A. FIG. 17C 1s a schematic
rear view of the key of FIG. 17A. FIG. 17D 1s a schematic
top view of the key of FIG. 17C. FIG. 17E 1s a schematic
bottom view of the key of FIG. 17C. FIG. 17F 1s a schematic
side view of the bar of FIG. 17C.

[0248] This embodiment combines features of two or
more previous embodiments described above. In this
embodiment, anti-rotation elements, such as a plurality of
anti-rotation elements 28A and 28B, formed 1n a receiver
station 6 of the bar 4 can be used 1n conjunction with a bar
magnetic field element 24 on the receiver station. Similarly,
a plurality of anti-rotation elements 30A and 30B on the key
8 can be used 1 conjunction with a key magnetic field
clement 26. The combination of the anti-rotation elements
and the magnetic field elements assist 1n laterally retaining
the key engaged with the bar and in a proper orientation with
the bar.

[0249] FIGS. 18A-19G 1illustrate another example of an
embodiment of the hanging system.

[0250] FIG. 18A 1s a schematic top perspective view of
another embodiment of a bar similar to the bar of FIG. 12A
with a plurality of magnetic field elements. FIG. 18B 1s a
schematic bottom perspective view of the bar of FIG. 18A.

FIG. 18C 1s a schematic front view of the bar of FIG. 18A.

FIG. 18D 1s a schematic top view of the bar of FIG. 18C.
FIG. 18E 1s a schematic bottom view of the bar of F1G. 18C.
FIG. 18F 1s a schematic side view of the bar of FIG. 18C.
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[0251] FIG. 19A 1s a schematic top perspective rear view
of a key similar to the key of FIG. 13A with a plurality of
magnetic field elements. FIG. 19B 1s a schematic bottom
perspective front view of the key of FIG. 19A. FIG. 19C 1s
a schematic rear view of the key of FIG. 19A. FIG. 19D 1s
a schematic top view of the key of FIG. 19C. FIG. 19E 1s a
schematic bottom view of the key of FIG. 19C. FIG. 19F 1s
a schematic front view of the key of FIG. 19C. FIG. 19G 1s
a schematic right side view of the key of FIG. 19C.

[0252] In this embodiment, a plurality of magnetic field
clements 1s used. For example, a pair of bar magnetic field
clements 24A and 24B can be formed or otherwise placed
securely into the wall of the receiver station 6. Similarly, a
pair of key anti-rotation elements 26 A and 26B can be
formed or placed securely 1in the key shaped surface 10 of
the key 8. The magnetic field elements can at least assist in
proper alignment of the key with the receiver station.

[0253] FIGS. 20A-22C illustrate another example of an
embodiment of the hanging system.

[0254] FIG. 20A 1s a schematic top view ol another
embodiment of a prefolded bar configured as a plate with bar
portions to be folded into a bar. FIG. 20B 1s a side view of
the prefolded bar.

[0255] FIG. 21A 1s a schematic top view of a receiver
station 1nsert configured to be coupled to the bar of FIG.
20A. FIG. 21B 1s a schematic bottom view of the receiver

station 1nsert of FIG. 21A. FIG. 21C 1s a schematic rear view
of the key of FIG. 21A. FIG. 21D 1s a schematic top view

of the key of FIG. 21C. FIG. 21E 1s a schematic bottom view
of the key of FIG. 21C.

[0256] FIG. 22A 15 a schematic top perspective view of the
bar of FIG. 20A folded with two bar portions. FIG. 22B 1s
a schematic top perspective view of the bar of FIG. 22A
tolded with four bar portions to complete a periphery around
the bar. FIG. 22C 1s a schematic top perspective view of the
bar of FIG. 22B with the insert coupled therein.

[0257] This embodiment, the bar 4" can be manufactured,
for example, from a sheet of structural material, such a metal
or polymeric material, having a length L, width W, and
thickness T. The sheet can be cut to form one or more
receiver station openings 56 along the length L of the sheet.
Receiver station inserts 38 can form the receiver stations 6
that can be engaged by a key. The receiver station inserts 38
can be formed with a suitable bar load bearing surface 20
and overall shape to fit a selected key and 1ts key load
bearing surface and key shaped surface.

[0258] The width W of the sheet for the bar 4" can be bent
or otherwise folded or formed as shown by the arrows 1n
FIGS. 22A and 22B along the length L into multiple planes
along with the openings 56 to form a three-dimensional bar
having multiple bar portions, such as bar portions 4" A, 4"B,
4"C, and 4"D. In the illustrated embodiment, the original
plane of the sheet can be folded 1n three additional planes to
form a four-sided cross section, as illustrated. Other shapes
and number of planes are contemplated and the embodiment
1s only for illustration. The receiver station inserts 38 can be
coupled 1n the openings 56 in FIG. 22C. Anti-rotation
clements, load bearing surfaces, and magnetic field ele-
ments, described above, can be formed or coupled with the
inserts 38 to couple with corresponding keys, as 1llustrated
or described 1n the various embodiments herein. Other
methods of forming the bar are contemplated, including of
solid material, and the above example 1s illustrative.
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[0259] FIG. 23A-25F illustrate another example of an
embodiment of the hanging system. FIG. 23A 1s a schematic
top perspective front view of another example of an embodi-
ment of the hanging system having a bar and a key inserted
into the bar on an end of the bar. FIG. 23B 1s a schematic
front view of the hanging system embodiment of FIG. 23A.
FIG. 23C 1s a schematic bottom perspective rear view of the
hanging system embodiment of FIG. 23A.

[0260] FIG. 24 A 1s a schematic top perspective view of the
bar of FIG. 23A. FIG. 24B 1s a schematic bottom perspective
view of the bar of FIG. 24A. FIG. 24C 1s a schematic end
view ol the bar of FIG. 24A. FIG. 24D 1s a schematic top
view of the bar of FI1G. 24C. FIG. 24F 1s a schematic bottom
view of the bar of FIG. 24C. FIG. 24F 1s a schematic side
view of the bar of FIG. 24C.

[0261] FIG. 25A 15 a schematic top perspective front view
of the key of FIG. 23A. FIG. 25B 1s a schematic top
perspective rear view of the key of FIG. 25A. FIG. 25C 1s
a schematic rear view of the key of FIG. 25A. FIG. 25D 1s
a schematic top view of the key of FIG. 25C. FIG. 25E 15 a
schematic bottom view of the key of FIG. 25C. FIG. 25F 1s
a schematic front view of the key of FIG. 25C.

[0262] In this embodiment, the bar 4' can form a “valet™
embodiment, such as described 1n FIGS. 14A-14C. In at
least one embodiment, the bar 4' can be formed with a single
recelver station 6, such as on the end of the bar, with the bar
having an outer face 16 adjacent the receiver station. The
key 8 can be coupled with the bar 4' 1n the receiver station.
In at least one embodiment, the coupler 12' can be formed
at an angle “a” relative to the outer surface 18. In at least one
embodiment, the angle can be perpendicular to the key outer
surface 18. Thus, this embodiment differs from the coupler
12 on the keys described above such as in FIG. 11 A wherein
an orientation angle of the coupler 12 can be parallel to the
key outer surface 18.

[0263] The bar 4' can extend outwardly from the bar 4,
described herein. The bar 4' can be useful 1n separating a
particular supported product from other products supported
by the above described bars, such as for display. In such a
case, the supported product would generally be displayed at
an angle, such as a perpendicular angle, to other products
that are supported on the bar 4.

[0264] FIG. 26A-27 illustrate another example of an
embodiment of the hanging system.

[0265] FIG. 26A 15 a schematic rear of another example of
an embodiment of the hanging system having bar with a
sensor and/or receiver. FIG. 268 1s a schematic front view
of another example of an embodiment of the hanging system

having a key having a sensor and/or receiver to be coupled
with the bar of FIG. 26A. FIG. 26C 1s a schematic top view

of the key of FIG. 26B. FIG. 26D i1s a schematic bottom view
of the key of FIG. 26B. FIG. 26E 1s a schematic side view
of the key of FIG. 26B.

[0266] FIG. 27 1s a schematic example of an electronic
diagram for the hanging system of FIGS. 26A and 26B.

[0267] This embodiment includes a data sensing system
52 that can sense movement of the key 8 relative to the bar
4. The embodiment includes a sensor and a recerver with
associated circuitry that can be coupled to the bar 4 with the
receiver station 6 and the key 8. For example, the key 8 can
include a key circuit 40 with an idenftifier, such as a
radio-frequency 1dentification (RFID) sensor chip or a near-
field communication (NFC) sensor chip. The key circuit can
also 1include a magnetic field element 26, such as a magnet,
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for a passive element that can exchange movement infor-
mation with the bar 4 having corresponding elements of the
data sensing system. In this example, the bar 4 can have a
receiver antenna 42 with a corresponding magnetic field
clement 24, such as a ferrous material element or a magnet,
and a sensor 46, such as a Hall effect sensor, that can sense
when the key with the magnetic field element 26 and the key
circuit 40 1s moved relative to the bar through changes 1n the
magnetic field created by the magnetic field elements. Asso-
ciated circuity can include a corresponding bar circuit 44
that communicates with a microcontroller 48 for at least
initial manipulation of data. For a plurality of keys and/or
receiver stations, the circuits, magnetic field elements, and
sensing elements can be replicated with individual (or
group) 1dentifiers for tracking. The receiver station(s) can
communicate data along a bus 60 with a microcontroller 48.
Data from the microcontroller can be communicated to a
server or other processor (not shown) through a communi-

cation link 50.

[0268] FIG. 28A-28B 1illustrate a lengthened example of
an embodiment of the hanging system.

[0269] FIG. 28A 15 a schematic top perspective view of an
embodiment of a hanging system. FIG. 28B 1s a schematic
top perspective enlarged view of the embodiment of the
hanging system of FIG. 28A.

[0270] The hanging system can include the bar 4 having a
plurality of recerver stations 6. A bar 4' can be coupled to the
bar 4 and extend at an angle, such as perpendicularly, to the
bar 4. The bar 4' can also include a receiver station 6. A
lateral support 58 can be attached a wall or other structure
on one end and to the bar 4 on the other end to support the
bar and products hanging from the bar.

[0271] FIG. 29 15 a schematic top perspective view of an
embodiment of a hanging system with examples of product
supports having keys removably coupled to receiver sta-
tions.

[0272] The hanging system can include the bar 4 having a
plurality of receiver stations 6. A bar 4' with a receiver
station 6 can be coupled to the bar 4 and extend at an angle
to the bar 4. A lateral support 58 can be coupled to the bars
4 and 4' and coupled to some structure for supporting the bar
and products hanging from the bar. A plurality of keys 8 can
be coupled to a plurality of product supports 14. The keys 8
with the product supports 14 can be coupled to various
receiver stations 6, as described heremn. Products (not
shown) can be coupled to the product support 14 and
suspended from the bar 4 and bar 4'.

[0273] FIGS. 30A-30H illustrate an example of an
embodiment of a product support.

[0274] FIG. 30A 15 a schematic top perspective view of an
embodiment of a product support with a key configured to
be removably coupled with receiver stations. FIG. 30B 1s a
schematic front view of the product support of FIG. 30A.
FIG. 30C 1s a schematic top view of the product support of
FIG. 30B. FIG. 30D 1s a schematic bottom view of the
product support of FIG. 30B. FIG. 30E 1s a schematic side
view of the product support of FIG. 30B. FIG. 30F 1s a
schematic cross sectional view of the product support of
FIG. 30B. FIG. 30G 1s a schematic top perspective view of
the product support of FIG. 30B prior to coupling with the
key. FIG. 30H 1s a schematic enlarged top perspective view
of the product support of FIG. 30G.

[0275] An example of a product support 14 1s shown 1n
this embodiment for a clothes hanger and 1s illustrative only.
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Product supports 14 can vary with the purpose, size, weight,
and the particular product to be supported. In at least one
embodiment, the product support 14 can be coupled to the
key 8 by coupling with the coupler 12. In at least one
embodiment, the coupler 12 can engage the hanger 14
through a product support opening 54 as a recess that 1s
configured to fit an outer periphery of the key 8 with the
coupler 12. The key slot 54 can assist 1n maintaining angular
alignment of the product support with the key.

[0276] FIGS. 31A-32G illustrate another example of an
embodiment of the hanging system.

[0277] FIG. 31A 1s a schematic top perspective front view
of an embodiment of a bar for a hanging system. FIG. 31B
1s a schematic front view of the bar of FIG. 31A. FIG. 31C
1s a schematic top perspective view of the bar of FIG. 31B.

FIG. 31D 1s a schematic bottom perspective view of the bar
of FIG. 31B.

[0278] FIG. 32A 1s a schematic top perspective front view
of an embodiment of a key configured for the bar of FIG.
31A. FIG. 32B 15 a schematic bottom perspective front view
of the key of FIG. 32A. FIG. 32C 1s a schematic front view
of the key of FIG. 32A. FIG. 32D 1s a schematic top view
of the key of FIG. 32C. FIG. 32E 1s a schematic bottom view
of the key of FIG. 32C. FIG. 32F 1s a schematic left side
view of the key of FIG. 32C. FIG. 32G 1s a schematic right
side view of the key of FIG. 32C.

[0279] A bar 4 having a bar outer surface 16 and a bar top
surface 32 can include a recerver station 6. A key 8 can be
configured to correspond to the receiver station. In at least
one embodiment, a top surface 34 of the key 1s substantially
planar with a top surface 32 of the bar, and a key outer
surface 16 1n the front 1s substantially planar with a bar outer
surface 18 1n the front, when the key has been inserted into
the receiver station.

[0280] Generally, the recerver station 6 can have a width
X and depth A, and the key 8 can have a corresponding
width X' and depth A' to removably couple with the receiver
station. To maintain the key 8 in position on the bar and
support weight of the product that can be attached to the key,
a bar load bearing surface 20 can be formed on the bar. In
at least one embodiment, the bar load bearing surface 20 can
be formed on the bar top surface 32. Similarly, a key load
bearing surface 22 can be formed on the key 8 to engage the
bar load bearing surface 20. The bar load bearing surface 20
can be formed as a stepped shoulder as shown, chamfier, or
other shapes that would restrict the movement of the key at
least downward when engaged with the bar load bearing
surface 22. The shape of the key load bearing surface 22 can
be formed to correspond with the shape of the bar load
bearing surface 20. The bar load bearing surface 20 can have
a Tfront width of Y1 and back width of Y2, and depth B. The
key load bearing surface 22 can have a corresponding front
width of Y1' and back width of Y2', and depth B'. In the
embodiment shown, the bar load bearing surface depth B
and key load bearing depth B' can be substantially equal to
the receiver station depth A and key depth A'. An integral
calculation of the difference between the bar load bearing
surface width Y and the receiver station width X along the
bar load bearing surtface depth B provides a support area of
the recerver station. An integral calculation of the difference
between the bar load bearing surface width Y' and the
receiver station width X' along the bar load bearing surface
depth B' provides a support area of the key. The peripheral
shape of the bar load bearing surface and corresponding key
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load bearing surface from a top view as shown and described
herein can be formed with a rounded shape, a trapezoidal
shape, or other geometric or nongeometric shapes.

[0281] FIG. 33A 1s a schematic top perspective front view
ol another example of an embodiment of a key configured
for the bars of FIGS. 31A and 34A (described below). FIG.
33B 1s a schematic enlarged perspective front view of the
key of FIG. 33A. FIG. 33C 1s a schematic front view of the
key of FIG. 33A. FIG. 33D 1s a schematic top view of the
key of FIG. 33C. FIG. 33E i1s a schematic bottom view of the
key of FIG. 33A. FIG. 33F i1s a schematic left side view of
the key of FIG. 33C. FIG. 33G 1s a schematic right side view
of the key of FIG. 33C.

[0282] The key 8 can be shaped with a similar key load
bearing surface 22 and overall shape as the key 8 shown 1n
FIGS. 32A-32G. As shown 1n the top view of FI1G. 33D, the
periphery shape of the key load bearing surface 22 (and
corresponding periphery shape of the bar load bearing
surface) can be formed from a segment of depth B' of an area
of a circumscribed circle 66 with a center point 64 position
along the key shaped (inner) surface 10 of the key. Other
shapes are possible and this embodiment 1s only an example.
The key 1n this embodiment 1llustrates an extended length
that 1s longer than a height of the receiver station 6 of the bar
4 described herein and can be coupled to a product support
supported below the bar. One or more openings 70 1n the key
8 can be used to couple a product support to the key.

[0283] FIG. 34A 15 a schematic top perspective front view
of another example of an embodiment of a bar for a hanging
system having a key portion end. FIG. 34B 1s a schematic
side view of the bar of FIG. 34A. FIG. 34C 1s a schematic

top perspective view of the bar of

[0284] FIG. 34B. FIG. 34D i1s a schematic bottom per-
spective view of the bar of FIG. 34B. FIG. 34E 1s a
schematic rear view of the bar of FIG. 34B.

[0285] In this embodiment, the bar 4' can form a valet
embodiment that can be removably coupled 1 a receiver
station 6 of a bar 4, as described herein. The bar 4' can
include a key portion 62 on an end of the bar. The key
portion 62 can be formed with a shape of a key load bearing
surface 22, such as described herein for various keys. Thus,
the bar 4' can be removably coupled 1n a corresponding
receiver station 6 of the bar 4 1n a same or similar manner
as a key 8, but with the bar 4' extending outwardly from the
bar 4. In a stmilar manner as the keys 8 and bars 4 described
above, the key top surface 34' of the key portion 62 can align
in a planar manner with the bar top surface 32 of the bar 4.
The bar 4' can be coupled at various recerver stations 6 along
a length of the bar 4 having a plurality of receiver stations.

[0286] In at least one embodiment, the bar 4', having an
outer face 16, can be formed with at least one receiver
station 6 along a length of the bar 4', similar to previously
described receiver stations formed in the bar 4. A corre-
sponding key 8 can be removably coupled with the bar 4'.
The bar 4' can be useful 1n separating a particular supported
product from other products supported by the above
described bars, such as for display. In such a case, the
supported product would generally be displayed at an angle,
such as a perpendicular angle, to other products that are
supported on the bar 4.

[0287] FIG. 35A 1s a schematic top perspective view of
another embodiment of a hanging system with an example
of the bar of FIG. 34A and a key with a product support
removably coupled to a recerver station on the bar. FIG. 35B
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1s a schematic top detailed perspective view of a portion of
the hanging system of FI1G. 35A. FIG. 35C 15 a schematic top
detailed perspective view of another portion of the hanging
system ol FIG. 35A.

[0288] In FIG. 35A, the example of a hanging system 2
can 1clude a bar 4 having a bar top surface 32 and a bar
outer face 16 with a plurality of receiver stations 6 formed
in the outer face. The bar 4 can be mounted to a supporting
structure at an appropriate elevation. An optional bar 4' can
be removably coupled to a recerver station on the bar 4 and
extend outward from the bar 4. A key top surface 34' of the
bar 4' can be planar with the bar top surface 32 of the bar 4
for visual eflects, as further illustrated in the detailed FIG.
35B.

[0289] The bar 4' can include one or more receiver stations
6 formed 1n a bar outer surface 16 of the bar 4'. A key 8
coupled to a product support 14 can be removably coupled
to the receiver station 6 on the bar 4'. A key outer surface 18
can be aligned 1n a planar position with the bar outer surface
16 of the bar 4', and a key top surface 34 of the key 8 can
be planar with the bar top surface 32 of the bar 4 for visual

eflects, as further 1llustrated 1n the detailed FIG. 35C.

[0290] FIG. 36A 1s a schematic top perspective view of
another embodiment of a product support with a key con-
figured to be removably coupled with receiver stations. FIG.
36B 1s a schematic front view of the product support of FIG.
36A. FIG. 36C 1s a schematic top view of the product
support of FIG. 36B. FIG. 36D 1s a schematic bottom view
of the product support of FIG. 36B. FIG. 36E 1s a schematic
side view of the product support of FIG. 36B. FIG. 36F 1s
a schematic assembly view of the product support of FIG.
36B.

[0291] The key 8 and product support 14 can have a
variety of shapes as 1s suitable for supporting a given
product. In the embodiment shown, the product support can
be fashioned to support clothing as an example. The product
support 14 can be formed by joining two portions 14A and
14B with a fastener 76 through opening 70 1n the key 8 and
extending 1nto each of the two portions.

[0292] FIG. 37A 1s a schematic top perspective front view
of an example of an embodiment of a key configured for the
bars of FIGS. 31A and 34A. FIG. 37B 1s a schematic bottom
perspective front view of the key of FIG. 37A. FIG. 37C 1s
a schematic front view of the key of FIG. 37A. FIG. 37D 1s
a schematic top view of the key of FIG. 37C. FIG. 37E 1s a
schematic bottom view of the key of FIG. 37C. FIG. 37F 1s
a schematic left side view of the key of FIG. 37C. FIG. 37G
1s a schematic right side view of the key of FIG. 37C.

[0293] The embodiment 1s generally similar to the
embodiment shown 1 FIGS. 32A-32G. This embodiment
turther includes one or more openings 70 formed 1n an end
surface 78 of the key 8. The opening 70 can be used to
couple a product support with the key. The opening can be
optionally threaded for accepting a threaded fastener from
the product support, or otherwise formed to be coupled with
a product support. In some alternative embodiments, the
opening could be used to slide a fastener through the
opening so that the coupling occurred from the product
support. In such an alternative, side ports (not shown) 1n the
key could be used to allow the fastener to be inserted
through the side and then through the opening 70 into a
product support for coupled with the product support.

[0294] FIG. 38A 1s a schematic top perspective assembly
view ol another embodiment of a product support with a
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bottom perspective view ol a key configured to be remov-
ably coupled with receiver stations. FIG. 38B 1s a schematic

top perspective assembly view of the product support and a
key of FIG. 38A. FIG. 38C i1s a schematic assembled front

view of the product support and key of FIG. 38A. FIG. 38D
1s a schematic top view of the product support and key of
FIG. 38C. FIG. 38E 1s a schematic bottom view of the
product support and key of FIG. 38C. FIG. 38F 1s a
schematic right side view of the product support and key of

FIG. 38C.

[0295] The example of a product support 14' can be 1n the
general form of a ledge to support products hanging from the
ledge or draped over the ledge. A key 8 with opening 70 can
be coupled with the product support having aligned corre-
sponding opening 72. In the embodiment, threaded fasteners
(not shown) can be inserted up through the openings 72 of
the product support and into the key 8 where the openings
70 can be threaded and tightened to couple firmly the key
and product support. Coupling 1n other methods are con-
templated including integrally forming, adhesively cou-
pling, welding 1f appropriate, and other known methods of
coupling. Further, the product support can be formed to
oflset a lower portion below the key by an oflset distance Z
from a key longitudinal axis 74 to adjust a center of gravity
of the product support and products hanging therefrom
relative to the key 8 with the key load bearing surface 22.

[0296] FIG. 38G 1s a schematic top perspective view of the
product support and key of FIG. 38C coupled 1n a recerver
station of a bar. FIG. 38H 1s a schematic front view of the
product support and key with the bar of FIG. 38G. FIG. 381
1s a schematic top view of the product support and key with
the bar of FIG. 38G. FIG. 381 15 a schematic right side view
of the product support and key with the bar of FIG. 38G.

[0297] The shape of the product support 14' and key 8 can
merge with the shape of the bar 4 (or bar 4' or 4") to provide
a smooth planar alignment with the mating front and top
surfaces 1n the proximate to the receiver station 6. The key
outer surface 18 can be planar with the bar outer surface 16.

The key top surface 34 can be planar with the bar top surface
32.

[0298] FIG. 39A 1s a schematic top perspective view of
another embodiment of a product support with a plurality of
keys configured to be removably coupled with receiver
stations. FIG. 39B 1s a schematic assembled front view of
the product support and keys of FIG. 39A. FIG. 39C 1s a
schematic top view of the product support and keys of FIG.
39B. FIG. 39D 1s a schematic bottom view of the product
support and keys of FIG. 38B. FIG. 39E is a schematic right

side view of the product support and keys of FIG. 38B.

[0299] The example of a product support 14" can be 1n the
general form of an extended ledge with a curved surface to
support products hanging from the ledge or draped over the
ledge. In this embodiment, a plurality of keys 8A and 8B
with openings, such as described 1n FIGS. 38 A and 38B, can
be coupled with the product support having aligned corre-
sponding openings 72. The keys 8A and 8B can be firmly
coupled with the product support. Further, the product
support can be formed to offset a lower portion below the
key by an ofiset distance, as described above, to adjust a
center of gravity of the product support and products hang-

ing therefrom relative to the keys 8A and 8B with the key
load bearing surfaces 22A and 22B.

[0300] FIG. 40 1s a schematic top perspective view of
another embodiment of a hanging system with an example
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of the bar of FIG. 31A and a key with the product support
of FIG. 39A removably coupled to a recerver station on the
bar.

[0301] With appropriate spacing of the keys 8 A and 8B of
FIG. 39A, the keys can be inserted into corresponding
receiver stations 6A and 6B of the bar 4. As described in
other embodiments, for visual appeal, the key outer surfaces
18 A and 18B can be planar aligned with the bar outer surface
16 and the key top surfaces 34A and 34B can be planar
aligned with the bar top surface 32, so that the surfaces
appear smooth and uniform across the receiver stations.
[0302] FIG. 41 1s a schematic top perspective view of
another embodiment of a hanging system with examples of
another bar and product supports having keys removably
coupled to receiver stations.

[0303] The example of a hanging system 2 can include a
bar 4 having a plurality of receiver stations 6 formed 1n the
outer face 16. The bar 4 can be mounted to a supporting
structure (not shown) at an appropriate elevation. A bar 4'
can be removably coupled to a receiver station 6 on the bar
4 and extend outward from the bar 4. A key top surface 34'
of the bar 4' can be planar with the bar top surface 32 of the
bar 4 for visual eflects. The bar 4' can be include one or more
receiver stations 6 formed 1n a bar outer surface 16 of the bar
4'. Akey 8 coupled to a product support 14 can be removably
coupled to the receiver station 6 on the bar 4'. A key outer
surface 18 can be aligned 1n a planar position with the bar
outer surface 16 of the bar 4'. A plurality of keys 8 with
product supports 14 can be coupled at various receiving
stations. A key 8 with a diflerent product support 14' can be
coupled at another recerving station 6. The assembly can be
modular by inserting various types of bars 4', product
supports 14 and 14', and other variations to arrange a custom
hanging system.

[0304] Other and further embodiments utilizing one or
more aspects ol the inventions described above can be
devised without departing from the disclosed invention as
defined 1n the claims. For example, other embodiments can
types of keys, bar and key load bearing surfaces, magnetic
field elements; anti-rotation elements, sensors and circuit
and antennae, and other variations than those specifically
disclosed above within the scope of the claims.

[0305] The mvention has been described 1n the context of
preferred and other embodiments and not every embodiment
ol the invention has been described. Obvious modifications
and alterations to the described embodiments are available
to those of ordinary skill in the art. The disclosed and
undisclosed embodiments are not intended to limit or restrict
the scope or applicability of the invention conceived of by
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the Applicant, but rather, 1n conformity with the patent laws,
Applicant intends to protect fully all such modifications and

improvements that come within the scope of the following
claims.

What 1s claimed 1s:

1. A hanging system, comprising:

a bar having at least a plurality of receiver stations; and

a key having a shaped surface configured to be coupled to

the plurality of receiver stations and a coupler config-
ured to be coupled to a product support.

2. The hanging system of claim 1, wherein the plurality of
receiver stations are spaced at predetermined distances from
cach other and configured to restrict spacing of keys along
the bar.

3. The hanging system of claim 1, wherein the bar and key
are configured to suspend products independent of a hook.

4. The hanging system of claim 1, wherein bar 1s formed
with a bar outer surface and the key 1s formed with a key
outer surface, and wherein the key outer surtace 1s aligned
in a plane with the bar outer surface when coupled with the
bar outer surface.

5. The hanging system of claim 1, further comprising an
clectronic circuit coupled with the bar and the key and
configured to communicate when the bar and key are moved
relative to each other.

6. The hanging system of claim 1, wherein the recerver
stations comprise at least one recessed receiver and the
mating shape comprises a protruding shape configured to
engage with the recessed receiver.

7. The hanging system of claim 6, wherein the key fits
evenly with the bar outer surface when engaged with the
recessed receiver.

8. The hanging system of claim 6, wherein the recessed
receiver comprises a shaped load bearing surface configured
to support vertically the key when the key 1s engaged with
the recessed receiver.

9. The hanging system of claim 8, wherein the shaped
load bearing surface comprises one of a chamier and a
stepped surface.

10. The hanging system of claim 8, wherein the key 1s
laterally coupled with the recessed receiver with a magnetic
field.

11. The hanging system of claim 1, wherein the key and
at least one of the receiver stations are removably coupled
with a magnetic field and the magnetic field resists rotation
of the key relative to the receiver station.

12. The hanging system of claim 1, further comprising a
support coupled to the bar to elevate the bar above a surface.
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