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(57) Abstract: A shelf apparatus according to one embod-
iment of the present invention includes first and second up-
standing posts each having a plurality of horizontally- extend-
ing grooves in an external surface thereof, the grooves spaced
vertically from one another. First and second shelf support
clamps are supported by the first and second posts, respec-
tively. The clamps each have a clamp body received only
partially about its corresponding post, and the clamps each
include a horizontally- extending protuberance such as a rib
received in one of the grooves of its respective post. The ap-
paratus further includes first and second shelf brackets sup-
ported by the first and second clamps, respectively, and a shelf
supported by the first and second shelf brackets.
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SHELVING SYSTEMS AND COMPONENTS THEREFOR

REFERENCE TO RELATED APPLICATION

The present application claims the benefit of United States Provisional
Patent Application Serial No. 60/898,539 filed January 31, 2007 entitled Shelving

Systems and Components Therefor.

BACKGROUND OF THE INVENTION
This invention relates to shelving systems and components therefore, and in

one particular aspect, to an easily assembled and installed shelving system that

may be customized suit a user's particular needs.

It is often desirable or even necessary to provide shelving for storage

and/or display of items in various places such as a closet, a storage room, a

workroom, a utility room, an office, a garage, or a retail store. Many different
types of shelving systems are known in the art, including various metal, wood or

plastic systems that may be shipped and/or sold to the user in an unassembled state

and subsequently assembled and installed by the user in a desired location.

For example, one prior art metal shelving unit consists of a number of |
metal shelves and four elongated, vertical comer pieces. Such units are sold in
pieces, and require the user to attach the corners of the metal shelves to the corner
pieces by a nut and bolt assembly or the like. This type of shelving system requires

a large number of individual pieces and various tools for assembly. Also, assembly
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configurations are limited in this type of a system, and thus there 1s limited

opportunity for the user to customize the system to meet his or her needs.

Other prior art shelving systems include modular shelving systems

5  constructed in a number of pieces from a material such as wood and/or metal. The
separate pieces of the system are designed to be mounted together using hardware
such as screws, latches and/or nut and bolt assemblies. Again, this type of shelving
system requires a large number of pieces and various tools for assembly. In
addition, such systems are often difficult, time consuming and confusing to

10  assemble, leading to frustration and wasted time on the part of the user. Further,

once assembled, such systems are ditficult and time consuming to disassemble and

modity, which may be required as the needs of the user change.

Still another type of prior art shelving system often utilized 1n closets
15  consists of a number of shelves made of a plurality of welded, coated wires. The
shelves are typically mounted to a wall by the user using screws and the like, often
making installation difficult and time consuming, particularly to a user who may
not be particularly handy. Such systems, while lightweight, do not present a sturdy
appearance due to the gaps that exist between the wire supports. In addition, 1items
20  that are smaller than the gaps between the small, one-eighth inch diameter wire
supports may not be stored with this type of system as those 1tems will fall through

the gaps.
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There 1s theretore a need for a shelving system that 1s quick and easy to
assemble and disassemble with very limited or no use of separate tools. There 1s
turther a need tor such a shelving system that may be customized by a user to meet

certain needs, that 1s attractive, and that may be easily and readily recontigured and

5 adjusted as needs change.
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BRIEF SUMMARY

In accordance with one aspect, the present invention provides a shelf
apparatus that includes a first and second upstanding posts each having a plurality
of horizontally-extending grooves in an external surface thereot, the grooves
spaced vertically from one another. First and second shelt support clamps are
supported by the first and second posts, respectively. The clamps each have a
clamp body received only partially about 1ts corresponding post, and the clamps
cach include a horizontally-extending rib received 1n one of the grooves of 1ts
respective post. The apparatus further includes first and second shelt brackets
supported by the first and second clamps, respectively, and a shelt supported by

the first and second shelf brackets.

In another embodiment, the present invention provides a shelf support
clamp for mounting on a shelf support post having a substantially horizontal
groove. The shelf support clamp includes a clamp body defining an interior
channel for receipt about the shelt support post, the interior channel including a top
opening, a bottom opening, and a side opening. The clamp body further defines a
protuberance into the interior channel for receipt within the groove of the shelf
support post. Additional aspects of the invention are provided by combinations ot

such a clamp with a shelf support post and/or a shelf support bracket.

In a further embodiment, the invention provides as shelt apparatus that

includes a rail mounted on a wall, the rail including an elongate opening. First and
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second post members are supported by the rail, and each includes a first portion engaged in

said clongate opening, a downwardly-depending arm connected to the first portion, and a
second portion attached to said arm and contacting the wall at a position below the rail. At

least one shelf 1s supported by the first and second post members.

According to another aspect of the present invention, there is provided a shelf
apparatus, comprising: a generally horizontally extending rail having first channel region for
receipt of a first puck, the first channel region having a first opening with a vertical
dimension, and a second channel region for receipt of a second puck, the second channel
region having a second opening with a vertical dimension; a first upstanding post having a
plurality of horizontally-extending grooves in an external surface thereof, said grooves spaced
vertically from one another, and said first puck attached to the first upstanding post and
engaged within said first channel region so as to mount the first upstanding post to the rail,
said first puck insertable into and removable from engagement with said first channel region
by a pivotal motion of said first puck, and said first puck having a vertical dimension when
engaged with said first channel region that is greater than the vertical dimension of said first
opening so that horizontal removal of said first puck from said first channel region out of said
first opening, without pivotal motion of said first puck, is prevented; a second upstanding post
having a plurality of horizontally-extending grooves in an external surface thereof, said
grooves spaced vertically from one another, and said second puck attached to the second
upstanding post and engaged within the second opening region so as to mount the second
upstanding post to the rail, said second puck insertable into and removable from engagement
with said second channel region by a pivotal motion of said second puck, said second puck
having a vertical dimension when engaged with said second channel region that is greater than
the vertical dimension ot said second opening so that horizontal removal of said second puck
from said second channel region out of said second opening, without pivotal motion of said
second puck, 1s prevented; a first shelf support clamp supported by said first upstanding post,
the first shelf support clamp having a clamp body received only partially about said first
upstanding post, said first shelf support clamp further including a horizontally-extending rib

portion recerved 1n one of said grooves of said first upstanding post; a second shelf support
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clamp supported by said second upstanding post, the second shelf support clamp having a
clamp body received only partially about said second upstanding post, the second shelt
support clamp further including a horizontally-extending rib portion received in one of said
arooves of said second upstanding post; a first shelf bracket supported by said first shelf
support clamp; a second shelf bracket supported by said second shelt support clamp; and a

shelf supported by said first and second shelf brackets.

According to still another aspect of the present invention, there 1s provided a
shelf support clamp for mounting on a shelf support post having a substantially horizontal
groove, the shelf support clamp comprising: a clamp body defining an interior channel for
receipt about the shelf support post, the interior channel including a top opening, a bottom
opening, and a side opening, the interior channel defined by first and second generally vertical
sidewalls extending generally parallel to one another and connected by a generally vertical
end wall perpendicular thereto; said clamp body defining a tapered slot for cooperation with a
bracket to be supported by the clamp body, wherein the tapered slot 1s defined by a first
receiver element connected to an exposed end face of the first sidewall and a second receiver
element connected to an exposed end face of the second sidewall; said first receiver element
including a first wall portion extending axially with respect to the first sidewall and a second
wall portion extending transversely to the first sidewall, the first receiver element defining a
first slot portion between the first wall portion and the second wall portion, with the first slot
portion inclined relative to vertical and extending outwardly from an uppermost portion of the
first receiver element to a lowermost portion of the first receiver element; said second receiver
element including a first wall portion extending axially with respect to the second sidewall
and a second wall portion extending transversely to the second sidewall, the second receiver
element defining a second slot portion between the first wall portion and second wall portion
of the second receiver element, with the second slot portion inclined relative to vertical and
extending outwardly from an uppermost portion of the second recetver element to a
lowermost portion of the second receiver element; and said clamp body further detining a

protuberance into said interior channel for receipt within the groove of the shelt support post.
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According to yet another aspect of the present invention, there is provided a
combination comprising: a shelf support clamp according to the above aspect of the present
invention; and a shelf support bracket supported by said shelf support clamp, with the shelf
support bracket having a tapered opening defined between a first bracket wall and a second
bracket wall, wherein the first bracket wall is received in the first slot portion and the second

bracket wall 1s received in the second slot portion.

According to a further aspect of the present invention, there is provided a
combination comprising: a shelf support post; and a shelf support clamp according to the

above aspect of the present invention supported on said shelf support post.

According to yet a further aspect of the present invention, there is provided a
shelf apparatus, comprising: a rail mounted on a wall, said rail including an elongate channel
having a first channel region for receiving a first puck, said first channel region having a first
opening with a vertical dimension, and a second channel region for receiving a second puck,
said second channel region having a second opening with a vertical dimension; a first post
member supported by said rail, the first post member including said first puck engaged in said
first channel region and insertable into and removable from engagement with said first
channel region by a pivotal motion of said first puck, a downwardly-depending arm connected
to said first puck, and a portion attached to said arm and contacting said wall at a position
below said rail, and wherein said first puck has a vertical dimension when engaged with said
first channel region that 1s greater than the vertical dimension of said first opening so that
horizontal removal of said first puck from said first channel region out of said first opening,
without pivotal motion of said first puck, 1s prevented; a second post member supported by
said rail, the second post member including said second puck engaged in said second channel
region and insertable into and removable from engagement with said second channel region
by a pivotal motion of said second puck, a downwardly-depending arm connected to said
second puck, and a portion attached to said arm and contacting said wall at a position below
said rail, and wherein said second puck has a vertical dimension when engaged with said
second channel region that is greater than the vertical dimension of said second opening so

that horizontal removal of said second puck from said second channel region out of said
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second opening, without pivotal motion of said second puck, is prevented; and at least one

shelt supported by said first and second post members.

Additional embodiments of the invention as well as features and advantages

thereof will be apparent to those of ordinary skill in the art from the descriptions herein.
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BRIEF DESCRIPTION OF THE SEVERAL VIEWS
OF THE DRAWINGS

FIG. 1 1s a perspective view of a shelt apparatus according to one
5 embodiment of the present invention.
FIG. 2 1s a tront elevational view ot the FIG. 1 apparatus.
FIG. 3 1s a side elevational view of the FIG. 1 apparatus.
FIG. 4 1s a sectional view taken along line 4-4 of FIG. 3 and viewed 1n the
direction of the arrows.
10 FIG. 5 1s a perspective view of a shelf support clamp according to one
embodiment of the invention.
FIG. 6A 1s a top view of the clamp of FIG. 5.
FIG. 6B 1s a top view of a clamp constructed as a mirror 1mage of the
clamp of FIGs. 5 and 6A.
15 FIG. 7 1s a partially exploded cutaway view of selected component portions
of the apparatus of FIGs. 1-4.
FIG. 8 1s a perspective view of an extruded rail comprising one portion of
the FIG. 1 display system.
FIG. 9 1s an end elevational view of the FIG. 8 rail.
20 FIG. 10 1s a side elevational view of a rail hook comprising one portion of
the FIG. 1 apparatus.
FIG. 11 1s a perspective view of the FIG. 10 rail hook.

FIG. 12 1s a perspective view of the FIG. 10 rail hook.
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FIG. 13 1s a perspective view of a puck comprising one portion of the FIG.
1 apparatus.

FIG. 14 1s a perspective view of the FIG. 13 puck.

FIG. 15 1s an end elevational view of the FIG. 13 puck.

5 FIG. 16 1s a fragmentary, side elevational view of the FIG. 13 puck.

FIG. 17 1s a perspective view of an endplate comprising one portion of the
FIG. 1 apparatus.

FIG. 18 1s a perspective view of a shelf support bar comprising a portion of
an apparatus disclosed herein.

10 FIG. 19 1s a side view of the support bar of FIG. 18.

FIG. 20 1s a perspective view of a basket shelt comprising a portion of a
shelving apparatus disclosed herein.

FIG. 21 1s a side view of the basket shelf of FIG. 20.

FIG. 22 1s a perspective view of another basket shelf comprising a portion

15  of a shelving apparatus disclosed herein.

FIG. 23 1s a side view of the basket shelf of FIG. 22.
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DETAILED DESCRIPTION
For the purposes of promoting an understanding of the disclosure, reference
will now be made to the embodiments 1llustrated 1n the drawings and specific
language will be used to describe the same. It will nevertheless be understood that
5  no limitation of the scope of the disclosure is thereby intended, such alterations

and further modifications 1n the 1llustrated device and its use, and such further
applications of the principles of the disclosure as 1llustrated therein being
contemplated as would normally occur to one skilled 1n the art to which the
disclosure relates.

10

With reference to FIGS. 1-4, shown 1s a shelving system or apparatus 20 1n

accordance with the present invention. Shelving system 20 includes a rail 21
mounted to a wall 200 or other suitable support structure. Shelving system 20
turther includes a tfirst downwardly depending shelf support post 22a and a second

15  downwardly depending shelf post 22b laterally spaced therefrom. At least one
shelt 23 and optionally multiple such shelves are supported by posts 22a and 22b.
System 20 further includes an upper shelf 24 supported by and occurring above rail
21. Posts 22a and 22b include upper horizontal arms 25a and 25b which include
respective mount plates 26a and 26b attached to the ends thereof. Mount plates

20  26a and 26b 1n turn are connected to rail-engaging pucks 27, to be described

further hereinafter.
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Posts 22a and 22b further include downwardly depending and preterably
vertically ortented arms 28a and 28b which 1n turn are connected to lower
horizontal arms 29a and 29b. Bumper plates 30a and 30b are attached to the ends
of lower horizontal arms 29a and 29b, and have mounted thereon soft or resilient

5 pads 31a and 31b constructed of a suitable material that will be non-damaging to
the wall or other structure against which system 20 1s mounted. Bumper plates 30a
and 30b and associated pads 31a and 31b provide a lower point of contact with the

wall or other structure and need not (but may be) be permanently attached thereto.

10 Posts 22a and 22b include a plurality of grooves or notches 32a and 32b
spaced along downwardly depending arms 28a and 28b. In the illustrated
preferred embodiment, grooves or notches 32a and 32b occur only on the inward
face of the arms 28a and 28b (1.e. that face directed toward the wall 200 or other
structure upon which system 20 1s mounted). In this manner, the outwardly facing

15  and lateral surfaces of arms 28a and 28b can be free of grooves and thereby
enhanced in appearance. Shelf 23 1s supported by arms 28a and 28b by a support
combination including support clamps 33a and 33b which cooperate with grooves
32a and 32b to fix therr vertical position, and by shelf brackets 34a and 34b which
cooperate with support clamps 33a and 33b and 1n turn support shelf 23.

20

Upper shelf 24 1s supported by a first rail-supported bracket 35a and second
rail-supported bracket 35b. Brackets 35a and 35b include upper portions 36a and

36b attached to the bottom of shelf 24, as well as lower hooks 37a and 37b which
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can, for example, be used to hang bags, coats or other objects. Shelf system 20 can
include additional hooks or prongs 38 and 39 for hanging or otherwise supporting
objects. Brackets 35a and 35b and hooks 38 and 39 are each attached to a rail-
engaged puck 27 as discussed turther hereinafter. Further, the ends of rail 21 can
be capped with an endplate 40 attached to rail 21 by screws 41 or other appropriate

connectors. Endplate 40 1s depicted 1n greater detail in FIG. 17.

With reterence now particularly to FIG. 4, shown 1s a sectional view taken
along line 4-4 of FIG. 3 and viewed in the direction of the arrows. Shown 1s an
upper view of shelt 23 of system 20. Shelf 23 includes notches 42 which
accommodate posts 22a and 22b, respectively, thus allowing for a wider shelf than
that which would be provided with a shelt whose edges were receirved inward of
posts 22a and 22b. Nonetheless, such narrower shelf arrangements are also

considered a part of the present invention.

With reference now to FIGs. 5 and 6A, 1llustrated in more detail 1s support
clamp 33a of system 20. Clamp 33a includes a clamp body 43a defining an inner
channel 44a. Inner channel 44a 1s sized and configured to receive arm 28a of post
22a. Channel 44a 1s defined by a first wall portion 45a and an opposite parallel
wall portion 46a interconnected by a transverse wall 47a. These wall portions and
the overall configuration ot clamp 33a provide a side opening 48a accessing
channel 44a. Thus, clamp 33a defines a structure that 1s not completely closed (1.e.

partially open). Clamp 33a further includes generally “L”-shaped receivers 49a
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and 50a recerved on the end faces of walls 46a and 45a, respectively. Receivers
49a and 50a each include a first wall portion 51a extending generally axially with
walls 46a and 45a and a second wall portion 52a extending transversely and
preferably perpendicularly thereto, thus generally forming the “L” shape. Defined
between the end faces of walls 46a and 45a and wall portions 52a are vertically-
extending slots S3a for recerving portions ot a shelf bracket as discussed
hereinafter. Slots 53a desirably include surfaces 54a which are inclined relative to
vertical, extending outwardly from an uppermost portion thereof toward the
lowermost portion thereof. Channel 44a 1s defined by wall surfaces 55a which
include a lip or rib 56a or other similar protuberance which 1s configured to

cooperate with grooves, notches or other openings 32a 1n post 22a.

With reference to FIG. 6b, shown is a top view of support clamp 33b which
resides opposite support claim 33a in system 20. Support clamp 33b has parts
corresponding to those of clamp 33a (appearing with corresponding part numbers
“b”), but 1s structured as a mirror image thereof, with clamp 33a providing a left-

hand clamp and clamp 33b providing a right-hand clamp for the system 20,

Reterring now to FIG. 7, shown 1s a partially exploded cut-away view
showing certain components of system 20 of FIGs. 1-4. In particular, shown are
bracket 34a, clamp 33a and a segment of arm 28a of post 22a. As can be seen,
clamp 33a 1s received partially surrounding arm 28a, with rib 56a positioned

within one of grooves 32a. This arrangement can, for example, be achieved by
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pressing clamp 33a onto arm 28a laterally from 1ts outer side (left side of FIG. 2)
with rib 56a aligned with groove 32a. In this manner, clamp 33a 1s fixed 1n 1ts
vertical position on arm 28a due to the impingement of rib 56a upon surfaces of
groove 32a. Bracket 34a at its lower end includes a tapered slot 57 defined

5  between adjacent portions 58 and 59. Slot 57 has a periphery detined by edge

walls 60, 61 and 62 of bracket 34a. To connect bracket 34a to support clamp 33a,

bracket 34a can be positioned with edge walls 60 and 61 aligned with respective

surfaces 54a of receivers 49a and 50a of clamp 33a, and forced downwardly onto
receivers 49a and 50a to mount bracket 34a to clamp 33a. A snug and potentially

10  friction fit of walls 60 and 61 of bracket 34a within slots 53a 1s preferred, in order
to avoid undue wobbling or other movement of bracket 34a when mounted upon
clamp 33a. Thereafter, a corresponding operation can be carried out to mount
clamp 33b upon post arm 28a and bracket 34b upon clamp 33b. A shelf can then
be attached to brackets 34a and 34b with screws or other suitable connectors.

15

In respect of the connection of clamps 33a and 33b to their corresponding

posts and/or brackets, 1t will be understood that other arrangements could also be
used within the scope of certain aspects of the invention. For example, in certain
embodiments, these components could be connected by suitable connectors such as

20  screws, rivets, welding, bonding agents, or the like. In beneficial embodiments,
however, these clamps are securely connected to their corresponding post and/or
bracket pieces without the use of permanent connection arrangements, but rather

are connectable and separable by simple manual operations by the user, €.g. as in
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the case of close fit, friction fit, detent fit, or other sumilar manually reversible
modes of connection. In addition, as one alternative example, a supportive
connection between the posts and the support clamps could also be achieved by the
incorporation of a series of ribs or other protuberances upon the posts, with

5  corresponding grooves or other sumilar openings in the support clamps. These and
other variations 1n the cooperation of elements as or similar to those described
herein will be understood by skilled artisans as being encompassed by certain

embodiments protected herein.

10 Referring now to FIGS. 8 and 9, rail 21 1s desirably an elongate extruded
piece, and has a generally rectangular shape 1n lateral cross section. Upper surface
71 1s generally rectangular, substantially flat, and substantially parallel to lower
surtace 72 which 1s also generally rectangular 1n shape and substantially flat. The
rear surface 1s substantially flat and includes three rear surface portions 73, 74, and

15 75 that define the openings to interior channels 76 and 77. The substantially flat
front surface includes front surface portions 78 and 79 that define the opening for
shaped channel 70. The upper interior corners 76a and 76b of channel 76 are
constructed and arranged as cylindrical forms for receiving the threaded fasteners
41 that are used to attach endplates 40 to the exposed ends of the extruded rail 21

20  (see FIGS. 1 and 3). A similar construction exists for the lower interior corners
77a and 77b of channel 77. These cylindrical forms are used to complete the
attachment of endplates 40. The four-clearance hole pattern in each endplate 40

dimensionally corresponds to the spacing and pattern of the four interior corner
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cylindrical forms 76a, 76b, 77a, and 77b. The rectangular shape and size of each
endplate 40 corresponds to the lateral cross section (rectangular) shape and size of
extruded rail 21. The effect of this sizing and shaping 1s to provide a clean and
neat finished appearance, as illustrated 1in FIG. 1, without any noticeable offset

5 edges or gaps between endplate 40 and the periphery of rail 21, as viewed fro

either end of rail 21.

The remainder of the shaping ot each channel 76 and 77 accomplishes
another beneticial result. By reducing the amount of material of rail 21, the weight

10  of the rail 1s reduced, thereby contributing to the efficient and effective design of
rail 21. Shaped channel 70 includes an upper, inner corner trough 80 with a
substantially square lateral cross section and a lower, outer groove 81. The other
surtaces of the extruded and shaped channel 70 include horizontal upper surface
82, inclined surface 83, flat rear wall portion 84, and curved interior surface 835.

15 Trough 80 and groove 81 recerve portions of each puck 27. The interfit of portions
of puck 27 within trough 80 and within groove 81 help to stabilize the installed
structures such as hooks 38,39, brackets 35a,35b and posts 22a,22b against lateral
forces due to side impact. Forces that might tend to detlect the display structures
moving centerline 27a oft ot 1ts perpendicular relationship to centerline 21a are

20  resisted by the described interfit of the puck 27 portions into trough 80 and groove
31 of channel 70. Straight vertical pull out of a puck 27 from within channel 70 1s

prevented, 1n part, by the interfit of a puck 27 rib into trough 81 and 1n part by the
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dimensional sizes. Removal, like insertion, involves a pivoting movement of the

puck 27 relative to the shaped interior form of channel 70.

Referring now to FIGS. 10-12, a representative hook 38 1s illustrated,
though 1t should be understood that the specitic hook shape, as well as its size, are
optional characteristics. At the rear of hook 38 are a back plate 90 and square nut
O1. It will be understood that 1n the 1llustrated embodiment of FIGs. 1-4, identical
components occur at the back sides of posts 22a,22b and upper shelt brackets
35a,35b, to facilitate their mounting to rail 21. Likewise, the puck 27 attached to
cach of these components can be 1dentical. With a puck 27 properly and securely
attached, whatever the remainder of the form might be for the mounted
component, whether a shelf arm or post, a hook, a bracket, or something else, 1t 1s
possible to properly and securely 1nsert the puck 27 into the shaped channel 70
with the desired fit and preferred method of connection. This means that virtually
any type of display, storage or support structure can be inserted into the extruded
rail 21 so long as the “standardized™ puck 27 1s properly attached, which 1n turn

suggests the use of a back plate and a square nut as the preferred construction.

Hook 38 includes a flat form shaped into an upper prong 86, lower lip 87,
rear wall 88, and curved section 89. As noted, the particular size, shape, and
styling of hook 38 are variables, considering that its primary purpose 1s to hold
and/or display articles. Consequently, depending on whether those articles are

going to be supported by hangers or some other type of device, that will influence
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the particular styling of the hooks 38. The back plate 90 is integral with the outer
surface of rear wall 88. The included angle between prong 86 and rear wall 88 1s
approximately 120 degrees. The included angle between lower lip 87 and rear
wall 88 1s approximately 60 degrees. In terms of relative sizes for illustrative
purposes only, upper prong 86 1s between 2.5 and 3.0 inches 1n length and
approximately 0.87 inches 1n width. Lower lip 87 is approximately 1.2 inches 1n
length and 0.87 inches 1n width, Rear wall 88 1s approximately 1.2 inches in

height and 0.87 inches 1n width.

Referring now to FIGS. 13-16, a “standard” puck 27 for compatible
insertion 1nto shape channel 70 includes a specitic contoured shape that facilitates
the preferred manner of assembly and use. Puck 27 includes a forward face 92
with a substantially tlat upper portion 93 and a lower curved portion 94 that
flattens out into portion 94a. A substantially flat rear face 95 has a substantially
square shape symmetrically surrounding a square-shaped opening 96. Sides 97
and 938 are substantially flat and parallel to each other. The upper surface 99
includes a substantially flat portion 100 and an inclined portion 101. Rear face 95
1s substantially perpendicular to sides 97 and 98 and portion 100 and 1s
substantially parallel with upper portion 93. Provided as part of portion 94a 1s a
depending rib 102 which 1s rounded and angled toward rear face 95 with a curved
free end 103. Provided at the edge junction between upper portion 93 and inclined
portion 101 1s a raised rib 104. Rib 104 is substantially square 1n lateral cross

section and rectangular in longitudinal cross section.
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Square-shaped opening 96 1s in communication with larger cylindrical
opening 105 via smaller cylindrical opening 106. These three openings are
coaxially centered on puck centerline 27a. Opening 96 1s constructed and arranged
to receive the square nut 91 (see FIG. 10) of whatever accessory component 18
being selected for insertion 1nto shaped channel 70 of rail 21. The square nut 91 1s
s1ized for a close tit, but still within some slight clearance. These cooperating
square shapes prevent any rotation ot the accessory component within the puck 27.
The square nut is internally-threaded for a Y4 -20 thread and a headed, Y4 -20
fastener (not shown ) 1s used to complete and secure the puck 27 and square nut 91
connection. Opening 105 accepts the larger head of the threaded fastener, while
opening 106 accepts the threaded body. With the threaded fastener fully tightened
in place, the rear face 95 1s pulled tightly up against back plate 90. The puck 27

and square nut 91 now function as an integral unit.

Puck 27 and shaped channel 70 are compatibly sized and shaped for a close
interfit of puck 27 into channel 70. Direct horizontal insertion of puck 27 into
channel 70 1s not possible due to the projected vertical size of the channel opening
relative to the overall vertical height of puck 27 from rib 102 to the top of rib 104.
For example, this overall height of puck 27 is approximately 1.23 inches while the
vertical height of the channel 70 opening 1s approximately 0.99 inches. Instead,
proper 1nsertion 1s achieved by pivoting the puck 27 1n a counter clockwise

direction based on the FIG. 9 orientation, assuming that rail 21 1s aligned on both
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horizontal and vertical geometric planes. This pivoting motion lowers rib 104
below upper surface 82 and allows the rib 104 to be inserted 1nto the shaped
channel 70. Thereafter, the puck 27 1s pivoted 1n a clockwise direction (still based
on the FIG. 9 orientation) as the puck 1s pushed deeper 1nto the shaped channel 70.
Completed 1nsertion (1.e., assembly) of the puck 27 positions rib 104 1n trough 30
and positions rib 102 1in groove 81. All other surfaces of puck 27 and channel 70
have a similar shape and close size conformance, as well as close positioning. For
example, puck 27 measures approximately 0.969 inches from surface 94a to
surface 100. Channel 70 measures approximately 0.995 inches for the opening
from surface 82 to the lower surface that defines grove 81. As should be
understood from the drawings and foregoing description, the puck 27 cannot be
pulled out of channel 70 horizontally and any weight placed on the associated
display component, such as a hook 38 or shelf posts 22a,22b tends to try and pivot
the puck 27 1n a clockwise direction due to the cantilever arrangement of the hook
38 and shelf posts 22a,22b and the downward torce that 1s applied at a distance
outwardly from the rail 21. When it 1s desired to remove a rail-mounted accessory,
the particular item 1s pivoted upwardly 1n a counterclockwise direction, still based
on IFIG. 9 as the reference, and as this counter- clockwise movement 1s being
effected, the display accessory 1s pulled outwardly away from rail 21. With
sufficient clearance between a puck 27 and the shaped channel 70, an inserted puck
2’7 can be manually moved laterally in either direction along the length of channel
70. This permits selectively positioning and spacing of the hooks 38,39, shelt

posts 22a,22b, and/or upper shelf brackets 35a,35b, for example, after insertion
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into rail 21. As for the mentioned side impact forces that might twist the display
accessory and perhaps cause the puck to pop out of its inserted position, the two
ribs 102 and 104 and their interfit into troughs 81 and groove 80, respectively,
provide bracing and stiffening to resist that type of side loading and twisting

motion.

The preferred materials for each component part of display fixture 20
include aluminum for rail 21, metal tor shelf posts 22a and 22b, metal with a
polished chrome finish for hooks 38 and 39, metal with a polished chrome finish
for brackets 35a and 35b, metal for support clamps 33a and 33b (desirably
injection molded metal pieces), wood veneer tor shelves 23 and 24, steel with a

polished chrome finish for endplate 40, and metal or plastic tor puck 27.

With reference to FFigs. 18-23, shown are other components that can be

used 1n substitution for brackets 34a, 34b and shelf 23 1n the system of Figs. 1-3, to

provide alternative wire shelves 1n the system. In particular, the components
illustrated 1n F1gs. 18-23 can be used along with rail 21, posts 22a and 22b with
associated pucks 27, and support clamps 33a and 33b, to provide alternative
storage systems. These alternative storage systems incorporate support bars with
ends that mount to support clamps 33a and 33b, and wire shelves that in turn
mount to the support bars. It will be understood 1n this regard that corresponding
or sumilar integral components including both support bars and wire shelves could

also be used.

PCT/US2008/052687
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Turning 1n particular now to Figs. 18-19, shown are a perspective and side
views, respectively, of support bar 110. Support bar 110 includes an elongate
central bar 111 and first and second end bars 112 and 113 connected to the
respective ends of central bar 111 and extending transversely (desirably
perpendicularly) thereto. End bars 112 and 113 are equipped with tapered slots
114 and 115, respectively, which are shaped and sized for snug fit with receiver
slots 53a and 53b (see Figs. 6 and 6A) of support clamps 33a and 33D,
respectively. In this manner, support bar 110 can be press fit down onto support
clamps 33a and 33b when received on posts 22a and 22b, respectively (see e.g.
Fig. 1). IFigs. 20 and 21 provide perspective and side views, respectively, of basket
shelf 116 that 1s mountable upon support bar 110. Basket shelf 116 includes a
wireframe structure having a bottom wall 117 and sidewalls 118. Mounted at the
back of basket shelt 116 are first and second “U”-shaped mount members 119 and
120, s1zed and shaped to snugly mount over central bar 111 of support bar 110.
With reference also now to the system depicted 1n Figs. 1-3, 1n this fashion, with
support bar 110 mounted on clamps 33a and 33b with end bars 112 and 113
extending 1n the direction of the wall 200, basket shelf 116 can be press-mounted
downwardly onto support bar 110 by aligning mount members 119 and 120
overtop central bar 111 and forcing mount members 119 and 120 downwardly to
recerve central bar 111 into the slots 121 and 122 of mount members 119 and 120,

respectively.
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Referring now to Figs. 22 and 23, shown are perspective and side views of an
alternate basket shelf 123 that can be used instead of or in addition to basket shelf 116 1n
systems of the invention. Basket shelf 123 is similar in design to shelf 116, except having a
greater depth "D", a rear wall 124 with a height greater than front wall 125, and sidewalls 126
and 127 each having an increasing height as they extend from front wall 125 toward rear wall

124. In this fashion, a basket shelf 123 having deeper portions can be provided.

Additional shelving and/or hook systems that can incorporate rails, pucks and
potentially other components disclosed herein are disclosed in the provisional United States

Patent Application Serial No. 60/898,538 of Kirk J. Botkin entitled SUPPORT SYSTEMS
AND COMPONENTS USEFUL FOR HOOK AND/OR SHELVING ARRANGEMENTS

filed on January 31, 2007.

While the preferred embodiment of the invention has been 1llustrated and
described in the drawings and foregoing description, the scope of the claims should not be
limited by the preferred embodiments set forth in the examples, but should be given the

broadest interpretation consistent with the description as a whole.
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CLAIMS:

1. A shelf apparatus, comprising:

a generally horizontally extending rail having first channel region for receipt
of a first puck, the first channel region having a first opening with a vertical dimension, and a
second channel region for receipt of a second puck, the second channel region having a

second opening with a vertical dimension;

a first upstanding post having a plurality of horizontally-extending grooves in
an external surface thereof, said grooves spaced vertically from one another, and said first
puck attached to the first upstanding post and engaged within said first channel region so as '
to mount the first upstanding post to the rail, said first puck insertable into and removable
from engagement with said first channel region by a pivotal motion of said first puck, and
said first puck having a vertical dimension when engaged with said first channel region that is
greater than the vertical dimension of said first opening so that horizontal removal of said first

puck from said first channel region out of said first opening, without pivotal motion of said

first puck, 1s prevented;

a second upstanding post having a plurality of horizontally-extending grooves
in an external surface thereof, said grooves spaced vertically from one another, and said
second puck attached to the second upstanding post and engaged within the second opening
region so as to mount the second upstanding post to the rail, said second puck insertable into
and removable from engagement with said second channel region by a pivotal motion of said
second puck, said second puck having a vertical dimension when engaged with said second
channel region that is greater than the vertical dimension of said second opening so that
horizontal removal of said second puck from said second channel region out of said second

opening, without pivotal motion of said second puck, is prevented;

a first shelf support clamp supported by said first upstanding post, the first
shelf support clamp having a clamp body received only partially about said first upstanding
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post, said first shelf support clamp further including a horizontally-extending rib portion

received 1n one of said grooves of said first upstanding post;

a second shelt support clamp supported by said second upstanding post, the
second shelt support clamp having a clamp body received only partially about said second
upstanding post, the second shelf support clamp fturther including a horizontally-extending rib

portion received in one of said grooves of said second upstanding post;
a first shelt bracket supported by said first shelf support clamp;
a second shelf bracket supported by said second shelf support clamp; and

a shelf supported by said first and second shelf brackets.
2. The apparatus of claim 1, wherein:

said first and second upstanding posts have a generally rectangular cross

section.

3. The apparatus of claim 1, wherein:

said first and second shelf support clamps each define a generally rectangular

channel, and wherein said posts are received 1n said channels.

4. The shelf apparatus of claim 1, wherein said first and second support clamps

each define a slot for receiving a portion of said first and second brackets, respectively.

5. The shelf apparatus of claim 1, wherein said grooves defined 1n said first and

second posts only partially circumscribe the periphery of said posts.

6. The shelf apparatus of claim 5, wherein said posts each have a generally

rectangular cross section, and wherein said grooves are defined in only one face of said posts.

7. The shelf apparatus of claim 6, wherein said first and second support clamps

each define a rib, with said ribs each received in one of said grooves.
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8. The apparatus of claim 1, wherein:

said first puck has an upper rib sized and dimensioned to interfit within an
upper trough defined within said first channel region when said first puck 1s engaged in said

first channel region; and

said second puck has an upper rb sized and dimensioned to interfit within an

upper trough defined within said second channel region when said second puck is engaged in

sald second channel region.

9. A shelf support clamp for mounting on a shelf support post having a

substanttally horizontal groove, the shelf support clamp comprising:

a clamp body defining an interior channel for receipt about the shelf support
post, the interior channel including a top opening, a bottom opening, and a side opening, the
interior channel defined by first and second generally vertical sidewalls extending generally

parallel to one another and connected by a generally vertical end wall perpendicular thereto;

said clamp body defining a tapered slot for cooperation with a bracket to be
supported by the clamp body, wherein the tapered slot is defined by a first receiver element
connected to an exposed end face of the first sidewall and a second receiver element

connected to an exposed end face of the second sidewall;

said first receiver element including a first wall portion extending axially with
respect to the first sidewall and a second wall portion extending transversely to the first
sidewall, the first receiver element defining a first slot portion between the first wall portion
and the second wall portion, with the first slot portion inclined relative to vertical and

extending outwardly from an uppermost portion of the first receiver element to a lowermost

portion of the first receiver element;

sald second receiver element including a first wall portion extending axially

with respect to the second sidewall and a second wall portion extending transversely to the

second sidewall, the second receiver element defining a second slot portion between the first
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wall portion and second wall portion of the second receiver element, with the second slot
portion inclined relative to vertical and extending outwardly from an uppermost portion of the

second receiver element to a lowermost portion of the second receiver element; and

said clamp body further defining a protuberance into said interior channel for

receipt within the groove of the shelf support post.
10. A combination comprising:
a shelf support clamp of claim 9; and

a shelf support bracket supported by said shelf support clamp, with the shelf
support bracket having a tapered opening defined between a first bracket wall and a second

bracket wall, wherein the first bracket wall 1s received 1n the first slot portion and the second

bracket wall is received 1n the second slot portion.
11. A combination comprising:
a shelf support post; and
a shelf support clamp of claim 9 supported on said shelf support post.
12. The combination of claim 11, wherein:
said post comprises at least one substantially horizontal groove; and
sald protuberance is received in said groove.
13. The combination of claim 11, also comprising;:
a shelf support bracket supported by said shelf support clamp.

14. The combination of claim 13, also comprising:

a shelf attached to said bracket.
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15. A shelf apparatus, comprising:

a rall mounted on a wall, said rail including an elongate channel having a first
channel region for receiving a first puck, said first channel region having a first opening with
a vertical dimension, and a second channel region for receiving a second puck, said second

channel region having a second opening with a vertical dimension;

a first post member supported by said rail, the first post member including said
first puck engaged in said first channel region and insertable into and removable from
engagement with said first channel region by a pivotal motion of said first puck, a
downwardly-depending arm connected to said first puck, and a portion attached to said arm
and contacting said wall at a position below said rail, and wherein said first puck has a vertical
dimension when engaged with said first channel region that 1s greater than the vertical
dimension of said first opening so that horizontal removal of said first puck from said first
channel region out of said first opening, without pivotal motion of said first puck, 1s

prevented;

a second post member supported by said rail, the second post member
including said second puck engaged 1n said second channel region and insertable into and
removable from engagement with said second channel region by a pivotal motion of said
second puck, a downwardly-depending arm connected to said second puck, and a portion
attached to said arm and contacting said wall at a position below said rail, and wherein said
second puck has a vertical dimension when engaged with said second channel region that 1s
greater than the vertical dimension of said second opening so that horizontal removal of said

second puck from said second channel region out of said second opening, without pivotal

motion of said second puck, 1s prevented; and

at least one shelf supported by said first and second post members.

16. The apparatus of claim 15, also comprising:

a first support clamp supported on said first post member and a first bracket

supported by said first support clamp;
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a second support clamp supported on said second post member and a second

bracket supported by said second support clamp; and

wherein said shelf 1s attached to said first and second brackets.

l

17. The apparatus of claim 15, also comprising:
a first support clamp supported on said first post member;
a second support clamp supported on said second post member;

one or more shelf support members supported by said tirst and second support

clamps; and
wherein said shelf is supported by said one or more shelf support members.

18. The apparatus of claim 17 wherein said one or more shelf support members
includes first and second brackets supported by said first and second support clamps,

respectively.

19. The apparatus of claim 17 wherein said one or more shelf support members

includes a single shelf support element extending between and supported by said first and

second support clamps.

20. The apparatus of claim 15, wherein:

said first puck has an upper rib sized and dimensioned to interfit within an
upper trough defined within said first channel region when said first puck 1s engaged in said

first channel region; and

said second puck has an upper rib sized and dimensioned to interfit within an
upper trough defined within said second channel region when said second puck 1s engaged 1n

said second channel region.
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