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PATTERN MAKING AND CONSTRUCTION
KIT

CROSS-REFERENCES TO RELATED
APPLICATIONS

Provisional Patent Application No. 61/195,224 filed on
Oct. 3, 2008. Confirmation No. 7428

STATEMENT REGARDING FEDERALLY
SPONSORED RESEARCH OR DEVELOPMENT

Not Applicable.

THE NAMES OF PARTIES TO A JOINT
RESEARCH AGREEMENT

Not Applicable.
REFERENCE TO A “SEQUENCE LISTING”
Not Applicable.

BACKGROUND OF THE INVENTION

(1) Field of the Invention

This invention relates to equipment and accessories which
promote activities and games in aquatic settings, such as
swimming pools, and to a construction Kit capable of con-
figuring its component modules into a multitude of patterns.

(2) Description of Related Art Including Information Dis-
closed Under 37 CFR 1.97 AND 1.98

Summer camps, resorts, cruise lines, country clubs, day
care centers, and other businesses, organizations, groups, and
clubs enlist volunteers and employ professional staff who are
expected to regularly create appealing schedules of interest-
ing games, contests, and activities to entertain their guests.
One of the most difficult challenges is to create stimulating
activities that encourage inclusive participation of a group
that may include members of varying age, gender or athletic
ability. It is common that these organized activities include
water related games or exercise programs conducted in a
pool, lake, or other suitable aquatic setting. Currently, activity
directors and coordinators are limited in the tools they have to
perform their duties in an aquatic environment. The disclosed
invention is directed to providing them with a multitude of
patterns which will solve most of their pool-related problems
and greatly enhance their productivity, and a Kit for con-
structing the patterns.

Most commercially available pool-related accessories are
bulky, difficult to handle and store, and, worst of all, have only
a single function. A pool tic-tac-toe board disclosed in U.S.
Pat. No. 5,318,307 to Bouchard et al. (FIGS. 6-7) fits in this
category. Basketball backboards, volleyball nets, water polo
goals, golf “greens”, and a variety of targets and nets, any of
which are either free-standing alongside the pool, float in the
pool, or are stretched across the pool from side to side, are
other well known prime examples. While they promote
aquatic activities, they tend to attract younger, stronger, more
athletic participants. Those less skilled or gifted tend to be
pushed aside, watch from the sidelines, or become too dis-
couraged to participate at all. None of these accessories really
fulfill the activity director’s desire for full, all-inclusive par-
ticipation.

Other types of smaller accessories, such as beach balls,
noodles, pool horseshoes, water “Frisbees”, and underwater
hoops are fun to use, but they too are limited to a single use
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2
and are difficult to transport and/or store. See U.S. Pat. Nos.
5,971,823 (Sanso) and 7,052,347 (Goldmeier).

The last generic category of pool accessories are floatation
devices. Chairs, rafts, and simulated animals or toys are usu-
ally inflatable but are also made from foam and foam bars.
Again, they are limited to a single use and are difficult to
transport and/or store. Representative are the devices shown
in U.S. Pat. Nos. 5,120,253 (Gelardi), 5,833,511 (Outman),
and 6,843,695 (Jackson et al.).

The concept of a plurality of patterns which can be easily
configured for a concomitant plurality of distinctly different
aquatic activities is sadly missing from the prior art. There
exists a strong need for an activity director and the staff to be
able to provide a large number of different patterns for a like
number of games, exercises, and activities. A modular pat-
tern-making Kit having the capacity to create those patterns is
equally needed.

It is not enough to provide just a pattern-making Kit, how-
ever. [t must meet a long list of criteria unavailable in the prior
art. It must be buoyant so that the game patterns can float. It
must be easy to assemble, easy to disassemble and store, and
easy to reconfigured into other activity formations. And, at the
same time, the connections between modular components
must be rugged enough to maintain the pattern’s structural
integrity during active use by children and adults. Any Kit
capable of forming such an array of floating boundaries and
formations in and around a swimming pool provides an
incomparable level of capability and versatility for organiz-
ing innovative group activities, as compared to the options
available to the same group that does not have access to such
a buoyant, modular pattern-making Kit. The instant invention
fulfills that need.

The broad concept of a construction Kit for assembling
various structures, simulations, and two- or three-dimen-
sional, geometric frameworks are known, mainly for use by
children. Not only do the known children’s Kits not meet the
definition of “adult-sized,” the trend has been to make them
easier to assemble and disassemble, so that they are within the
child’s capabilities to use the Kit. Representative are the U.S.
Pat. Nos. 4,947,527 (Hennig), 5,098,328 (Beerens), 5,120,
253 (Gelardi), 5,839,938 (Manthei et al.), 5,928,051 and
5,964,635 (Krog), 6,050,873 (Reisman), and 7,063,587
(Lin). Most do not meet any of the criteria needed for the
inventive patterns; none meet them all.

BRIEF SUMMARY OF THE INVENTION

The present invention overcomes the difficulties described
above by providing an Olympic Game Kit capable of produc-
ing a plurality of game patterns, said Olympic Game Kit
comprising a plurality of modular components easily joined
together to form a selected pattern defining a playing field for
adult-sized activities, said pattern being buoyant enough to
float on a body of water, and said pattern having sufficient
structural integrity to maintain its configuration even when
subjected to rough use by human adults at play, while being
capable of being easily disassembled and easily rejoined into
any one of a vast multitude of other stable patterns. For the
purpose of the disclosure and claims, “adult-sized”, “adult-
sized playing fields”, “human scale”, and similar, equivalent
terms refer to patterns of such a size, i.e., scale that human
beings, children, teens, and adults alike, can comfortably fit
within them for play or other functions.

The present invention overcomes the difficulties described
above by providing a modular pattern-making “Kit” system
of interconnecting plastic, rubber and foam components that
may be regularly assembled, disassembled and re-assembled
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in a plurality of configurations to construct simple and com-
plex shapes, patterns, formations and boundaries that facili-
tate active in-water participation in a multitude of organiza-
tional, educational and entertainment activities, events,
sports, games and tournaments. Several of the details of the
Kitare also considered inventive, including but not limited to,
the rigid and flexible bars with endcaps, the endcaps per se,
the various Hubs, and the disconnect tools.

The Olympic Game Kit is a pattern making system, which
is specifically designed to simplify and streamline the process
ofrepeated construction of human scale playing fields that are
assembled so that players can participate in games and con-
tests that occur within the formation. The half-cube snap fit
joinery simplifies the assembly and construction process for
repetitive use in the creation of numerous formations. The
development of the standardized joinery throughout a variety
of modular parts has reduced the number of different compo-
nents needed so that the components would be manageable
for real life use, easy to handle and snap together, yet strong
enough to hold together and withstand reasonable play, and
still easy to break down. The joinery has advanced capabili-
ties, but it’s development was all about accomplishing func-
tion so that it produced a solution for a comprehensive human
scale pattern making system that makes it practical to orga-
nize group games and active play.

BRIEF DESCRIPTION OF THE DRAWINGS

The foregoing and other objects, aspects, uses, and advan-
tages of the present invention will be more fully appreciated
as the same becomes better understood from the following
detailed description of the present invention when viewed in
conjunction with the accompanying drawings, in which:

FIGS. 1-10 show the best mode of the core components of
the inventive Kit:

FIG. 1 is a perspective view of a core component of the
pattern-making Kit, a rigid foam bar with connective joinery
at both ends;

FIG. 2 is a cross-sectional view of the rigid foam bar of
FIG. 1,

FIG. 3 shows the cross-sectional view of a connector
designed to be inserted into each open end of the hollow spine
of the rigid foam bar of FIG. 1;

FIG. 4 is an exploded, cross-sectional view of the connec-
tor inserted within the spine of the rigid foam bar;

FIGS. 5A-5B show perspective views of the top and the
bottom (inside), respectively, of a half-cube endcap;

FIGS. 6A-6B are exploded perspective top and bottom
(inside) views, respectively, depicting the attachment of an
endcap to the foam bar;

FIGS. 7A-7C are top, side, and bottom views, respectively,
of the best mode of the endcap of the invention;

FIGS. 8A-8D show four embodiments of endcap cover
plates, each of which, when affixed to the bottom of an end-
cap, closes the open end and creates a Hub;

FIG. 8E shows a side view of the cover plate of FIG. 8B;

FIG. 8F shows a side view of the cover plate of FIG. 8C;

FIGS. 9A-9D are perspective views of four embodiments
of Hubs illustrating the four cover plates of FIGS. 8A-8D,
respectively, attached to the open ends of the endcaps shown
in FIGS. 7A-7C to provide four unique adaptor Hubs for
different environments;

FIG. 10A is a transverse cross-sectional view of the Hub of
FIG. 9A as taken through lines X-X of the endcap of FIG. 7A;
and

FIG. 10B is a transverse cross-sectional view of the Hub of
FIG. 10A snap-fit to an endcap on the end of a rigid bar.
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FIGS. 11-19 depict various configurations illustrating the
manner the inventive bars and Hubs can be joined together:

FIG. 11A is a top view of two opposed bars prior to being
joined bar-to-bar, i.e., end-to-end;

FIG. 11B is a top view of the two bars of FIG. 11A after
being snap-fit together;

FIG.11C s a top view of the two bars of FIG. 11 A snap-fit
together linearly, end-to-end, with two interposed Hubs;

FIG. 11D shows two Hubs joined together such that the
indicators are matched;

FIG. 11E shows two Hubs joined together such that the
indicators are mismatched;

FIG. 12A is a top view of the two bars of FIG. 11B with the
connection being strengthened by the Hub of FIG. 9D func-
tioning as a support clip;

FIGS. 12B-12D are top views showing three variations of
T-joints comprising the two bars of FIG. 11B joined with a
third bar which extends at right angles to said two bars, all
three of said bars residing in the same plane;

FIG. 12B shows the two bars of FIG. 11B snap-fit together
bar-to-bar with the third bar being snap-fit to a coplanar pair
of the side surfaces of the endcaps of said two bars;

FIG. 12C shows the third bar initially being snap-fit to a
single Hub and the said two bars subsequently being snap-fit,
respectively, to the opposing coplanar pairs of side surfaces of
the combination of said third bar and Hub;

FIG. 12D shows the two bars initially being linearly joined
to two Hubs end-to-end as in FIG. 11C with the third bar
being snap-fit to a coplanar pair of the side surfaces of said
two Hubs;

FIGS. 13A-13B show two modes of forming a corner from
two bars joined together with one and two Hubs, respectively;

FIGS. 14A-14B show four bars joined to form a plus-
shaped intersection of two perpendicular rows of bars, one
without the use of Hubs and the other including two Hubs;

FIGS. 15A-15B depict one mode of a three-dimensional
intersection formed by six bars just prior to being joined
together and just after, respectively; and

FIGS. 16-19 illustrate four examples of simple patterns
capable of being produced by the joinery techniques previ-
ously shown, namely, a gate, an extended entryway, a tunnel,
and a rigid superstructure, respectively.

FIGS. 20-25 disclose another core component comprising
a flexible bar and a circular endcap designed therefor:

FIG. 20 shows a flexible bar with a circular endcap attached
to each end;

FIG. 21 illustrates the flexible bar of FIG. 20 just prior to
the assembly of a circular endcap and a flexible beam;

FIGS. 22A-22B disclose end and side views, respectively,
of an adaptor for said circular endcap;

FIGS. 23 A-23B show side and end views, respectively, of
a collar for said circular endcap;

FIGS. 24A-24B show exploded, front and back, perspec-
tive views, respectively, of the circular endcap just prior to the
assembly of said adaptor and said collar; and

FIGS. 25A-25B show front and back perspective views of
the assembled circular endcap.

FIGS. 26-28 disclose flexible bars and examples of modes
of joinery thereof:

FIGS. 26A-26B are two perspective views of two flexible
bar endcaps just prior to and just after being joined together
bar-to-bar;

FIGS. 27A-27C are views of three ways two flexible bars
are joined with other bars and Hubs;

FIG. 27A shows two flexible bars joined bar-to-bar;
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FIG. 27B shows two flexible bars joined with two Hubs,
bar-to-bar, and a rigid bar about to be joined orthogonally to
a coplanar pair of the side surfaces of said two Hubs;

FIG. 27C shows a flexible bar joined to the corner shown in
FIG. 13B comprising two rigid bars and a Hub;

FIGS.28A-28B show exploded and assembled perspective
views of the two flexible bars joined with two Hubs, bar-to-
bar, as in FIG. 27B; and

FIGS. 28C-28D show end views of a standard circular
endcap and a preferred modified circular endcap.

FIGS. 29A-29F show detailed views of an octagon Hub:

FIGS. 29A-29B are top and bottom perspective views of
the assembled octagon Hub;

FIGS. 29C-29D show a top perspective view and a bottom
view of the top half of said octagon Hub; and

FIGS. 29E-29F show a top perspective view and a bottom
view of the bottom half of said octagon Hub.

FIGS. 30A-30C show an anchor Hub in perspective, side,
and end views, respectively.

FIGS. 31A-31E are perspective, side, end, bottom, and top
views, respectively, of an anchor plate which when attached
to the standard rigid bar endcap forms the anchor Hub of
FIGS. 30A-30C.

FIGS. 32-34 disclose disconnect tools and their manner of
use:

FIGS. 32A-32D are perspective, end, top, and side views,
respectively, of the best mode of a disconnect tool;

FIGS. 33 A-33B show side and top views of two alternative
embodiments of a disconnect tool; and

FIGS. 34A-34B illustrate the manner of using the discon-
nect tools of FIGS. 32-33 to disconnect bar-to-bar joinings of
rigid and flexible bar endcaps, respectively.

FIGS. 35-54 are examples of patterns capable of being
created by the disclosed Olympic Game Kit by joining the
construction Kit components of FIGS. 1-31 in such manner as
to define playing fields for in-water games.

FIGS. 35-38 show adult-sized game fields enclosed by a
perimeter:

FIG. 35 shows bars connected to form a basic perimeter
which places a border around a designated area, creating a
generic playing field;

FIG. 36 shows bars connected to form a Dodge Ball court;

FIG. 37 shows bars connected to form a playing field for
the game of Battleship; and

FIG. 38 shows bars connected to form a playing field for
the game of Tag.

FIGS. 39-42 show rigid and flexible bars connected to form
a variety of target matrices for Toss-In games, including the
classic game of Tic-Tac-Toe (FIG. 41).

FIGS. 43-50 shows bars connected to form playing fields in
combination with commercially available accessories:

FIG. 43 shows bars connected to form a playing field for a
Volleyball game;

FIG. 44 shows bars connected to form a playing field for an
in-pool football game;

FIGS. 45-47 show three types of basketball keys for use
with a pool-side basketball stand;

FIG. 48 shows bars connected to form a playing field for a
Toss-From basketball game of Horse;

FIG. 49 shows bars connected to form a playing field for a
Horseshoe game; and

FIG. 50 shows bars connected to form a playing field for an
aquatic golf game.

FIGS. 51-55 show playing fields in which a through swim
path is defined:

FIG. 51 shows bars connected to form a trio of lanes for
swimming or other types of races;
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FIG. 52 shows bars connected to form a convoluted race
course, either for swimming competitions or for remote con-
trolled toy boats;

FIG. 53 shows bars connected to form a maze-like race
course;

FIG. 54 shows bars connected to form an obstacle course;
and

FIG. 55 shows bars connected to form a playing field for a
dice board game.

FIG. 56 shows a three-dimensional, open framework
which simulates a playhouse or fort.

FIGS. 57-60 show different views of the preferred embodi-
ment of the joinery, i.e., the posts and ports.

FIG. 57 is a top view of the preferred post;

FIG. 58 is a perspective view of the preferred post;

FIG. 59 is a side view of the preferred post;

FIG. 60 is another side view of the preferred post; and

FIG. 61 is a cross-sectional view of the endcap showing
details of the posts and ports.

FIGS. 62-65 show alternative embodiments of posts and
ports.

FIG. 62 is a perspective view of an endcap including bul-
bous posts and multi-fingered ports;

FIG. 63 is a perspective view of an endcap including four-
fingered posts and circular ports;

FIG. 64 is a perspective view of an endcap including square
posts and ports; and

FIG. 65 is a perspective view of an endcap including round
posts with an axial opening in the dome and circular ports.

DETAILED DESCRIPTION OF THE INVENTION

The invention comprises a modular pattern-making Kit of
interconnecting components for configuring and reconfigur-
ing human scale formations large enough to facilitate active
player participation, for adults or children, inside or outside
of'the assembled formations in a multitude of outdoor games
and organized activities primarily in a swimming pool or
other suitable aquatic environment.

Turning to FIG. 1, the core component of the modular
pattern-making Kit is a foam bar 10 comprising a pair of
endcaps 12 attached to each end of an elongated beam 14. Bar
10 has a substantially square transverse cross-section with
rounded corners 16. It is not critical that the transverse cross-
section be perfectly square, just reasonably so to facilitate
handling and storage. The rounded corners eliminate sharp
edges for safety, for ease of handling, and for aesthetic rea-
sons.

FIG. 2 illustrates a preferred embodiment of the compo-
nents which make up bar 10. Bar 10 is shown in FIG. 2 in axial
cross-section without endcaps 12. Beam 14 is made of any
well-known closed-cell, foamed plastic material, preferably
one with a smooth, tough outer skin formed naturally by the
fabricating process, such as a closed-cell polyethylene, and
which is formed in a variety of colors and/or patterns. Beam
14 has a central, circular channel 18 extending axially
throughout its length. A relatively rigid, hollow spine 20, also
shown in axial cross-section, is fit into the channel 18 and is
glued therein. The rigid spine 20, made of hard rubber or
plastic, preferably ABS, makes bar 10 rigid in the sense that
bar 10 cannot bend transverse of its axis. Spine 20 is prefer-
ably bonded to the foam throughout its length, so that the
foam will be completely anchored to the spine. If spine 20
were not adhered throughout channel 18, then when the bar is
taken in hand and pushed axially to join two bars together, the
foam would have a tendency to slide axially relative to the
spine, bunching up into compression and rarefaction regions
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along the length of the bar. Not only is this unsightly, it is
damaging to the foam itself, shortening the useful life of the
bar. Completely anchoring the spine to the beam not only
prevents bunching but also resists twisting of the endcaps
relative to the foam, which would misalign the square end-
caps relative to the square cross-section of the beam.

The essential characteristics of beam 14 is its ability to float
(due to the closed-cell foam), its ability to maintain a straight,
rigid configuration (due to the rigid spine), and its ease of
handling, transport, and storage (due to its soft feel, its
unbending construction, and its rectangular exterior shape).
All ofthese characteristics render bar 10 ideal as a component
for quickly and easily assembling and disassembling multiple
configurations of patterns for fields of play.

A tubular, plastic connector 22, also preferably made of
ABS, is glued or otherwise bonded into each end of spine 20.
Connector 22 is shown more clearly in axial cross-section in
FIG. 3 and in perspective as inserted within the hollow inte-
rior of one end of spine 20 in FIG. 4. Connector 22 comprises
a one piece, integral body including an insertion end 24 with
a hollow interior 26, an insertion limiting flange 28, and an
endcap connector end 30. Connector end 30 is internally
threaded at 32 to receive an attachment screw which secures
an endcap 12 to connector 22. Connector end 30 has a square
cross-section whose side walls 34 taper outwardly from the
tip 36 of connector 22 to flange 28; end 30 snugly fits within
a complementary receptacle in endcap 12 (FIG. 5B). Tip 36
has a plurality of blind cavities 38 formed axially therein.
Hollow interior 26 and cavities 38 are primarily the by-prod-
uct of the molding process, but they serve useful functions,
namely, they use less material, thereby lowering the costs of
mass producing connectors 22, and they enhance the ability
of bar 10 to float by reducing the weight of connectors 22.

An exploded view of one end of spine 20 and a connector
22 inserted therein are shown in FIG. 4. Insertion end 24 is
plugged into an open end of spine 20 where it is solvent
bonded or sonically welded. When connectors 22 are perma-
nently fixed in the ends of spine 20, the hollow interior thereof
is sealed, trapping the air therein and preventing water from
entering into spine 20, which further enhances the ability of
bar 10 to float. An endcap 12 is then attached to each connec-
tor 22.

FIGS. 5A and 5B show perspective views of the top and
bottom (inside), respectively, of the preferred endcap 12.

Endcap 12 is molded as a one-piece, integral body from a
plastic material, preferably a durable polypropylene which is
relatively soft and flexible, while maintaining is shape. The
softness and flexibility of the endcap provides many advan-
tageous benefits. The material’s flexibility results in a much
improved impact resistance, as compared to more rigid and
brittle materials, when the bars are dropped or bounced on a
pool deck, extending the useful life of bars 10. Its softness is
a safety factor. The domed post’s protrusions can be squeezed
with the fingers and will collapse and, upon release, return to
their shape. When coming in contact with children, the domed
posts are softer and less likely to harm them, as the plastic
parts have give. And, the flexibility to the walls and posts
enhances the connectivity of joined endcaps and Hubs. Even
the port holes in the half-cube’s side walls flex when stressed,
which extends their hold on the posts, thereby improving the
connection. More importantly, the flexure of the materials of
the endcap’s side walls, posts, and ports increases the
“moment arm” resistance to separating joined components.
More details of the technical characteristics of endcap 12 will
be given later.

Endcap 12 is cup-shaped with four side walls 40-46 (FIG.
5B) and a top or butt-end 48 (FIG. 5A). The side walls 40-46
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each have a longitudinal length which is approximately half
of'its transverse width. Inasmuch as side walls 40-46 depend
from the periphery of butt-end 48, their transverse width is the
same as each side of the square butt-end. Thus, the surface
area of each of side walls 40-46 is essentially half the surface
area of butt-end 48. Therefore, each endcap 12 can legiti-
mately be viewed as a half-cube.

Butt-end 48 has two diagonally oriented posts 50 and two
diagonally oriented ports 52 formed thereon; the importance
of this criss-cross diagonal arrangement of posts and ports
will become increasingly clear as the disclosure unfolds. All
of the posts and ports in all of the Olympic Game Kit’s
components and accessories are designed to be identically
sized and shaped, within manufacturing tolerances, such that
each of said ports 52 can universally receive and hold any of
the posts 50 snugly therein.

A centrally located aperture 54 is recessed into butt-end 48
and slidingly receives a screw 56 (FIGS. 6A-6B) which is
threaded into internal threads 32 of connector 22.

The edges 58 at the intersection of butt end 48 with side
walls 40-46 are rounded for safety reasons. Each edge 58 has
two recesses 60 formed therein. The recesses of two opposing
side walls 40 and 44 of endcap 12 include a pair of indicators
62, each of which is illustrated as a ridge centrally located
within its recess 60. The recesses 60 on the other two side
walls 42 and 46 are empty, i.e., they do not have a ridge 62
formed therein. Indicator 62 is shown as a ridge, but it could
be any type of textured surface area, a color-coded area, a
decal, or any other mark which would visually, and preferably
tactually as well, distinguish one set of opposing sides from
the other set. A beveled slot 64 with substantially orthogonal
side walls 66 is centrally located in each of the four intersec-
tion edges 58. Slots 64 are instrumental in disconnecting
joined endcaps as will be described presently.

FIG. 5B shows the underside (inside) of endcap 12. A
receptacle 68 and strengthening ribs 70 are molded integrally
with the side walls 40-46 and butt-end 48. Receptacle 68 has
a square cross-sectional shape, the side walls 72 of which
taper slightly inwardly, corresponding in angle to the tapered
side walls 34 of connector end 30 of connector 22, in order to
snugly receive connector end 30 therein. The square cross-
section prevents relative rotation between endcap 12 and
connector 22, and therethrough between endcap 12 and beam
14; the mating tapered surfaces prevent adaptor and endcap
from being loosely connected which could produce relative
vibration and rattling between adaptor and endcap. The bot-
tom edges of side walls 40-46 smoothly define an open bot-
tom 74 which is substantially planar and is opposite and
parallel to top 48. Open bottom 74 has a dual-stepped periph-
eral recess 76 molded therearound for a purpose to be
described. Strengthening ribs 70 each include an enlarged
post 78 which is internally threaded for a purpose to be
described.

FIGS. 6A-6B are top and bottom perspectives, respec-
tively, of the manner endcaps 12 are attached to the assembled
beam 14 to form bar 10.

Bar 10 is assembled by fixedly securing spine 20 in circular
channel 18 of' beam 14, after ensuring that it extends substan-
tially throughout the length of beam 14. Connector 22 is
axially slid into spine 20 until limiting flange 28 abuts the end
of spine 20 and is fixedly attached therein, taking care that
connector 22 is rotationally oriented such that the rectangular
cross-sections of endcap 12 and beam 14 are properly
aligned. Receptacle 68 of endcap 12 is snugly fit on the
connector end 30 of adaptor 22 and is removably secured in
place by screw 56. It is within the scope of the claimed
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invention that endcap 12 be permanently attached to adaptor
22 by any known means, e.g., gluing or vibration bonding.

The end of beam 14 is stepped-down at 80 from the body of
beam 14 an amount equal to the thickness of side walls 40-46,
so that when bottom 74 snugly receives the stepped end 80 of
beam 14 in the bottom step of peripheral recess 76, all
exposed mating surfaces will be substantially flush (see FIG.
10B). The axial dimension of stepped end 80 is such that it
does not block ports 52 in side walls 40-46 from receiving
posts 50 therein. Beam 14 can be produced without stepped
end 80, as a less expensive alternative, but doing so would
require rounding the edge of open bottom 74 for comfort and
safety.

The environment of use of the foam beam and the plastic
endcap, namely, outdoors in the sun and in a chlorinated
swimming pool, tends to deteriorate any material. Although
the materials selected for the beam and endcap are particu-
larly resistant to sun and chlorine, additives well known in the
art can be added to them prior to their formation, in order to
extend their life even further. In time, however, all materials
will eventually lose their smooth feel, their vibrant colors, and
their resiliency. When the foam material of beam 14 ulti-
mately deteriorates due to sun, pool chemicals, and extended
use, its endcaps 12 can be removed for recycling onto a new
beam 14. Removably attaching endcap 12 to beam 14, instead
of permanently fixing it thereto, also allows the endcap to be
removed for cleaning, if needed.

FIGS. 7A-7C show top, side, and bottom views, respec-
tively, of endcap 12 where the salient features are referenced:
Butt-end 48, posts 50, ports 52, blank recesses 60, indicator
ridges 62, disconnect slots 64, side wall ports 52, receptacle
68, peripheral recess 76, and enlarged internally threaded
posts 78.

As most clearly seen in FIG. 7A, posts 50 are centered on
one of the diagonals of butt-end 48 and ports 52 are centered
on the other of the diagonals of butt-end 48. For reasons
which will become apparent, one of the posts 50 is consis-
tently positioned visually at “10:30” on a clock face when
indicators 62 are facing vertically (upwardly in the plane of
the drawing in FIG. 7A).

The posts and ports are located at the corners of an imagi-
nary square and are thereby spaced equidistant from their
neighboring ports and posts, respectively. The sides of the
imaginary square are about half the length of the sides of
butt-end 48. For example, the adult-sized butt-end 48 is
roughly four inches square, and the posts and ports are cen-
tered on a diagonal and spaced about one inch from each of
their closest adjacent sides and about two inches from their
nearest neighbor. While this set of approximate dimensions is
the preferred, there is latitude in the specific dimensions.

This configuration comprising the relative positioning of
the posts and ports will be referred to as “standard” herein-
after in this specification and the appended claims. That is, the
width of the imaginary square is the same fixed dimension,
and the posts and ports are centered on the corners thereof. It
is irrelevant whether the four corners have alternating posts
and ports, as is the case for the butt-end of the rigid bar
endcap, or all four corners have posts centered thereon, or all
four corners have ports centered thereon, the array is consid-
ered “standard.”” It is maintained throughout the various
arrays of posts and ports on all of the components of the
Olympic Game Kit. Being standard assures the interconnec-
tivity of all components.

Each of the four side walls 40-46 have two ports 52 formed
therethrough to provide connectivity on all four of the
exposed sides of endcap 12. The two ports are spaced apart
the standard distance of posts and ports, above, and the array
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is centered on its side surface. (In order to avoid cluttering the
drawings, only representative ports are indicated by reference
numerals. Other multiple features will also be sparingly ref-
erenced.)

FIGS. 8A-8D are top views of four different cover plates
for closing the open bottoms 74 of endcaps 12 in order to
make Hubs. FIG. 8E is a side view of the cover plate of FIG.
8B; FIG. 8F is a side view of the cover plate of FIG. 8C.

All cover plates fit within the top step of peripheral recess
76 and are secured therein by screws (FIGS. 9A-9D) through
four screw receiving apertures 82 spaced to mate with the four
threaded posts 78 inside of endcap 12 (FIGS. 5B and 7C). As
before; permanently fixing the cover plates to the endcap by
gluing or ultrasonic bonding is within the scope of the
claimed invention. Addition of a cover plate to an endcap
converts the endcap into a Hub, an accessory whose structure
and function is to be described in detail soon. A foam insert
may be added to increase buoyancy. Each of these Hubs is
considered as comprising a half-cube.

Four types of plates are contemplated. Plate 84 (FIG. 8A)
is plain with no posts nor ports; when secured to an endcap 12,
plate 84 closes open bottom 74 completely, presenting a
smooth, unbroken surface. Plate 86 (FIG. 8B) has four ports
52 therethrough, oriented on the plate in the same standard
configuration as the posts and ports of butt-end 48, which,
when secured to an endcap 12, is capable of receiving posts of
other endcaps or other Hubs. Note that the surface of plate 86
which is presented to the user has no projections extending
away from it. Plate 88 (FIG. 8C) resembles a butt end 48 in
that it has two posts 50 and two ports 52 diagonally oriented
in the standard configuration. And, plate 89 (FIG. 8D) has
four posts 50 arrayed in the standard configuration.

FIGS. 9A-9D are bottom perspective views of Hubs 90-94
after being fit with plates 84-88, respectively. Hubs function
as spacers, connectors, support clips, anchors, and adaptors
when joining bars together to form patterns. Hub 90 (FIG.
9A) has a smooth bottom 84, covering the rough internal
surfaces of endcap 12. Hub 92 (FIG. 9B) has four ports in its
bottom surface 86; posts of any endcap or Hub can be joined
therewith in any rotational orientation. Hub 94 (FIG. 9C) has
a bottom 88 with the standard diagonal presentation of post
and ports; endcaps and other Hubs 94 can be joined thereto in
only two rotational orientations, one hundred eighty degrees
apart, wherein the indicators 62 ofthe joined components will
be coplanar. Hub 96 (FIG. 9D) has a bottom 89 with four posts
50 arranged in the standard diagonal configuration. Hub 96
strengthens selected joints, as will become more apparent
relative to FIGS. 12A-D. It is contemplated to also provide
full cube Hubs in which the side surfaces 40-46 have four
ports arranged as standard. Full cube Hubs find utility in
connecting, separating, and properly spacing components in
some patterns.

Hub 90 is shown in FIG. 10A in cross-section as seen along
similar lines as lines X-X of FIG. 7A, i.e., as taken parallel to
one edge through one of the posts 50 and its adjacent neigh-
boring port 52. Also visible are ports 52 opening through the
sides walls. Closure plate 84 covers the open bottom of end-
cap 12.

FIG. 10B depicts a linear bar-to-Hub connection shown in
cross-section as taken along lines X-X of FIG. 7A through a
post 50 and its neighboring port 52. A beam 14 extends
downwardly in the drawing from the open bottom 74 of
endcap 12 with stepped end 80 of beam 14 received within
said open bottom, as shown. The butt-end of endcap 12 is
snap-fitted into the butt-end, i.e., the top, of Hub 90. As
clearly seen in FIG. 10B, one post 50 from each of endcap 12
and Hub 90 is snap-fitinto one port 52 of the other component
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with the posts 50 pointing in opposite directions. The other
post of endcap 12 and the other post of Hub 90, not seen in the
FIG. 10B cross-section, simultaneously snap-fit into the other
facing ports, so that the joining of the endcap and Hub com-
prises four posts being snap-fit within four ports, making for
a very solid four post connection.

Turning now to FIGS. 11A-11C where two bars 10 are
joined together linearly, end-to-end, bar-to-bar.

When connecting two bars 10 together bar-to-bar, butt-end
to butt-end, they are initially placed on a flat surface, for
example resting on the ground or floating on the surface of
water, with the butt-ends 48 of two endcaps 12 facing one
another. The cubic shapes of beam 14 and endcaps 12 makes
handling the rigid bars easy, since the bars rest on the flat
surface without rolling or otherwise moving. If both indica-
tors 62 on each confronting endcap 12 are both facing
upwardly, or if the coplanar recesses 60 on each confronting
endcap 12 are both blank (the blank sides are actually just
another type of indicator), the two diagonally oriented posts
50 of each endcap will align with the two diagonally oriented
ports 52 (not seen in FIGS. 11A-11B) of the other endcap. If
the coplanar indicators 60 and 62 on each confronting endcap
12 are different, i.c., one is blank and the other has a ridge,
then the posts on each will abut a post on the other, making it
impossible to snap-fit them together. In that case, the align-
ment of indicators can be achieved easily by just rotating one
of the bars ninety degrees. The handler need only rotate one
bar until the indicators 60 or 62 on both confronting endcaps
are on parallel surfaces to properly align the posts and ports.
This can be accomplished while the bars are lying on the
ground without the handler needing to lift one or both ends to
visually confirm the locations of the posts and ports. Visual
and preferably tactual indicators simplify making all connec-
tions, which saves the handler a considerable amount of time
when assembling a large, complex pattern. Once similar indi-
cators are facing upwardly, the handler then grasps the two
bars 10 anywhere along their lengths where convenient and
firmly pushes them together, forcing all four posts 50 into all
four ports 52 by snap-fit (FIG. 11B). Posts 50 and ports 52 are
resilient enough to deform sufficiently to allow entry of the
posts into the ports, after which their joining will firmly hold
the two bars together. (Detailed discussions of the specifics of
the best mode of endcaps 12 will be given at the end of the
specification, where various alternative embodiments of end-
caps will be compared thereto.)

Note that when joined together as in FIG. 11B, the sides
surfaces of the two endcaps mate to create a full-cube side,
equal in size to the butt-end of an endcap. The four ports 52
are thereby oriented in the same standard configuration, ready
for receiving another bar’s butt-end or a Hub’s butt-end, as
will be disclosed soon.

In assembling some of the patterns which follow, spacers
are often needed to make the pattern conform to particular
design specifications. FIG. 11C shows the use of the combi-
nation of Hubs 92 and 96 (or two Hubs 94) acting as spacers;
the use of either combination is preferred, since it is the
strongest, having four post connectivity between both Hubs
and between each Hub and each endcap. A full-cubed Hub
(not shown) is particularly useful in this situation, since there
are fewer components to handle in assembling the pattern. By
paying attention to the indicators 62 and maintaining them
upwardly for all components, as seen in FIGS. 11A-11C,
consistency in post-and-port orientations can be maintained
when assembling a large pattern.

It often occurs, however, that two teams of handlers are
needed to assemble a particularly large or complex pattern,
with each team working on a different segment of the pattern.
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One team may find it has positioned all indicators 62 facing
upwardly, as is always recommended, while the other team
may have thoughtlessly positioned all smooth indicators 60
facing upwardly. When the time comes to join the two seg-
ments together, the posts and ports will be mismatched. FIGS.
11D and 11E show how the problem of joining them is easily
resolved.

Assume in FIG. 11D a bar’s endcap 12 of one segment is
designed to be attached to a right-hand segment (not shown)
through an interconnecting Hub 92. If both segments were
assembled with all indicators 62 facing upwardly, a Hub 92
with its indicators 62 also facing upwardly is used as a con-
necting link between the two segments, as in FIG. 11D, and
the two segments of the pattern would be successfully joined
together. The posts and ports of both segments would match,
and Hub 92 would merely translate the post and port orien-
tations through from one segment to the other. (A Hub 94 with
posts and ports on opposing ends could also be used, if a
stronger joint is desired.) However, if the left-hand segment
had been assembled with indicators 62 facing upwardly but
the right-hand segment had been assembled with the smooth
surfaced recesses 60 facing upwardly, when it comes time to
join them together, the posts and ports would not match. A
Hub 92 easily compensates for the mismatch. By rotating
Hub 92 ninety degrees relative to its FIG. 11D orientation,
thereby facing the smooth recess 60 upwardly as shown in
FIG. 11E, the two segments are once again easily linked
together. This is due to plate 86 on Hub 92 (FIG. 9B) present-
ing four ports 52 to endcap 12. There are no posts 50 on Hub
92 to abut the posts 50 on endcap 12 (FIG. 11E), so endcap 12
is capable of being snap-fitto Hub 92 regardless of the latter’s
relative rotational orientation. The “10:30” positioning of the
post 50 on butt end 48 of Hub 92, however, has been rotated
to “1:30” and can now mate with the posts and ports of the
second segment. Hub 92, therefore, allows the joining of
mismatched segments of a pattern without having to disas-
semble and reassemble one of the segments, a huge time-
saver when dealing with large, complex patterns.

There will often be circumstances in which a Hub cannot
be inserted between two mismatched segments of a pattern.
Instead, all connections therebetween must be by means of
rigid bars. In those situations, one of the endcaps 12 on the
connecting rigid bars of one segment which are to be joined to
the other segment are simply removed from their bars, rotated
ninety degrees, and reattached to their bars. Rotation of only
one of the two endcaps on a bar effects the same transmutation
of the “10:30” positioning of the posts on one end to the
“1:30” position on the other end.

Eight standard types of attachment joints are shown in
FIGS. 12A-14B. All of these joints are two-dimensional.
Patterns consisting of these types of joints will all lie in a
single plane, such as floating on the surface of a swimming
pool. Three dimensional joints and the patterns they make
possible will be discussed later.

When required, the joint formed by snapping two endcaps
12 together can be strengthened considerably by snap-fitting
a joint support clip 96 (FIG. 9D) to the side ports of both
endcaps 12. The four diagonally arranged posts of support
clip 96 are joined to the four ports in each of the side surfaces
of the bar-to-bar connected endcaps 12, linking and locking
the bars together in the same four post joinery as with bar-to-
bar connections. In order to attach the support clip 96 to the
bar-to-bar joint illustrated in FIG. 12A, two of the four posts
protruding from plate 89 is snap-fit into the two side ports of
each ofendcaps 12 as shown. If more strengthening is deemed
desirable, additional clips 96 (not shown) can be snap-fit to
any of the other side ports of both endcaps 12.
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Where it is desirable to present a smooth outer surface of
the support clip (upwardly as seen in FIG. 12A), either of
Hubs 90 or 92 (FIGS. 9A-9B) are profitably used in place of
Hub 96, since the exposed surfaces of plates 84 and 86 do not
impose unwanted projections outwardly from the pattern, as
would the posts 50 on the butt-end 48 of Hub 96. Such a
substitution comes at the sacrifice of the strength of a Hub 96
joint, but if the environment will permit, it is a useful alter-
native. The determining factor in the selection of Hub 90, 92,
or 96 would be whether or not another component is antici-
pated as being attached to support clip.

Three Tjoints for three bars 10 are shown in FIGS. 12B-
12D.

In FIG. 12B, T-joint 98 comprises three bars snapped
together without the use of intermediary Hubs. This is the
quickest, easiest, and most common of the T-joints used, since
it requires the fewest number of components and thereby the
fewest number of connectivity actions. Two bars 10 are first
joined bar-to-bar as in FIG. 11B with endcaps 12 facing each
other. Then, another bar 10 is joined thereto orthogonally by
snap-fitting an endcap 12 into the ports 52 (not seen) on the
coplanar sides of the confronting, joined endcaps 12.

FIG. 12C illustrates T-joint 100 comprised of joining three
bars 10 together using a single Hub 90. Hub 90 is first attached
to the butt-end of the vertical, top bar (as seen in the drawings)
and then the other horizontal, left- and right-hand bars are
snap-fit to the coplanar side surfaces of the top bar’s endcap
12 and of Hub 90. Hub 90 is recommended inasmuch as it
presents a smooth surface flush with the side surfaces of all
three of the bars 10.

FIG. 12D shows a third T-joint 102 wherein two Hubs 94
are first joined together. The two horizontally aligned bars 10
are then attached to the cover plates of the two Hubs and the
vertically extending T-bar 10 is attached to the coplanar sides
of the two Hubs, as shown.

A visual comparison of the joints in FIGS. 12B-12D will
show that the relative symmetry/asymmetry of the three bars
are different in the three modes of forming a T-joint. Each will
find its own utility in specific patterns.

Corner joints are shown in FIGS. 13A-13B. Note that
again, the relative orientations of the bars are different in the
different modes.

In FIG. 13A, a first corner joint 104 is shown. A Hub 90 is
attached to the butt end of endcap 12 of one of the bars 10,
shown as the vertical bar in this drawing but it could, of
course, be either one of the bars. Then the endcap 12 of a
second bar 10 is attached to the coplanar side surfaces of the
firstendcap 12 and Hub 90. One purpose of Hub 90 is to round
off the corner; otherwise, an unsightly gap would be present.
A second purpose is to provide a sufficient base for the second
bar; having two ports available for receiving its two posts
yields a stronger connection.

A second corner joint 106 is shown in FIG. 13B. A Hub 90
is joined with a Hub 94 and a first bar 10 (horizontal) is
attached to the cover plate of Hub 94. A second bar 10 (ver-
tical) is then attached to the coplanar side surfaces of the two
joined Hubs 90 and 94. A symmetrical configuration of bars is
provided by joint 106. By facing the cover plate 84 of Hub 90
outwardly, a smooth surface rounds off the corner.

FIGS. 14A-14B show four foam bars 10 with their respec-
tive endcaps 12 joined together to form an intersection in the
shape of a “plus.” One or more of the bars and/or Hubs may
need to be rotated ninety degrees until all indicators 62 are in
the same plane, as shown, and the bars are then snapped
together.

A first plus-joint 108 is seen in FIG. 14A wherein the two
vertical bars 10 are connected bar-to-bar in a simple linear
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attachment, butt-end to butt-end; the two horizontal bars 10
are then added orthogonally thereto, being snap-fit to the side
surfaces of the endcaps 12 of the two vertical bars 10. This is
the simplest plus-joint, inasmuch as only bars 10 are needed,
but it does result in an asymmetrical configuration.

In FIG. 14B, a symmetrical plus-type joint 110 is dis-
closed. Two Hubs 94 are snap-fit together, and four bars 10 are
attached to each of the four vertically oriented surfaces.

Thus far, all the connections have been in a single plane,
such as would be the case for patterns floating on the surface
of a swimming pool. It is readily apparent, however, that
3-dimensional patterns are also easily accomplished.

FIGS. 15A-15B show exploded and joined perspective
views, respectively, of six bars 10 joined to form a three-
dimensional pattern extending in the X-, Y-, and Z-planes.
The simplest pattern, essentially actualizing the X-, Y-, and
Z-axes, uses only bars with no intermediary Hubs. The two
vertical Y-axis bars 10 are joined bar-to-bar as shown in FIG.
15A, and the endcaps 12 of four horizontal bars 10 are snap-fit
into their facing, coplanar side surfaces of the endcaps 12 of
the vertical bars in the manner shown in FIG. 15B.

Further details of the bars, the endcaps, the posts and ports,
and accessory components used with them will be provided as
the description of the invention unfolds. The above is believed
to be a sufficient description to understand the manner of
joining the bars and Hubs together. Further descriptions of
their connectivity are therefore considered unnecessary and
will not be repeated.

The genesis for the invention was to fulfill the need for
activity directors of resorts, cruise lines, YMCAs, summer
camps, and like environs to provide human sized (adult sized)
“playing fields” in aquatic settings, namely, swimming pools,
lakes, ponds, etc. The following descriptions are true to the
origins of the invention and are in terms of swimming pool
activities. While developed primarily for swimming pool use,
a setting which imposes stringent requirements for the physi-
cal embodiments of the patterns, and thereby the pattern
making Kit itself; it is readily apparent many of the patterns
disclosed herein can be used with equal benefits on solid
surfaces, e.g., gymnasium floors, ball fields, recreation
rooms, and the like. Use of the disclosed Kit and the patterns
resulting therefrom in non-aquatic settings are within the
scope of the claimed invention.

FIGS. 16-19 depict four quick and easy structures capable
of'being assembled using no more than the rigid bars and the
methods of joinery already described.

FIG. 16 shows a floating gate 112. A pair of parallel base
strips 114 is each formed by joining two bars 10 bar-to-bar.
Anarch 116 comprising a pair of vertical risers 118 connected
to base strips 114 by T-joints 98 and to a header 120 by corner
joints 104. Gate 112 provides an unobstructed surface level
pathway between the gate’s floating base strips. Floating gate
112 is a subcombination which is extensively used in the
construction of a multitude of patterns, as will become very
apparent. Often the floating gate is assembled after the float-
ing base is in place by attaching risers 118 to the endcaps 12
of'base strips 114; see FIG. 12B for an enlargement of T-joint
98. A Hub 90 is joined to the upwardly extending free end of
risers 118. Then one end of header 120 is snap-fit into two of
the four ports exposed on the sides of the riser endcap 12 and
Hub 90, as seen more clearly in FIG. 13A. Header 120 is a
rigid bar 10 with the usual diagonal posts and ports on its
butt-end. Consequently, the joint 104 is a two-post joint only.
Inasmuch as the header 120 is temporarily supported only at
one end, at least until the other end is also connected to ariser,
there is a considerable “moment arm” force trying to separate
joint 104 by pulling header 120 out of the endcap/Hub com-
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bination. Joint 104 is sufficiently strong to resist separation
when the header comprises only a single rigid bar, but often
header 120 will be required to span a longer distance, neces-
sitating more than one rigid bar connected bar-to-bar between
risers. In these situations, separation at joint 104 could be a
problem. The problem is completely avoided by the addition
of'a Hub 96 to joint 104. Prior to connecting header 120, the
four posts on cover 89 of Hub 96 are snap-fit into the four
ports on the side surfaces of the endcap/Hub combination at
the top of each riser 118. This transforms the connection
between riser 118 and header 120 from a two-post joint into a
four-post joint, doubling its holding capacity. Then the butt-
end 48 of header 120 is snap-fit onto the butt-end of Hub 96.
Since the joint between Hub 96 and the butt-end of header 120
is also a four-post joint, the cantilevered header is well sup-
ported by the new joint 104.

FIG. 17 shows an extended entranceway 122. Extended
entranceway 122 provides an unobstructed surface level path-
way to allow in-water passage between two portions of a pool
through a defined swimming lane formed by two linearly
oriented parallel base strips 124, which obviously could be
extended as far as needed, for example, from one pool side to
another. Each of said base strips 124 is orthogonally joined to
another base strip 126 by a corner joint 104. A pair of arches
116 are attached to the ends of base strips 126 with each ofthe
vertical studs 118 mating with the posts and ports of corner
joint 104.

FIG. 18 depicts a tunnel framework 128. A pair of parallel
base strips 130, each comprising four bars 10 joined linearly
bar-to-bar, have five arches 116 attached to their endcaps by
T-joints 98. A reinforcing bar 132 comprises four linear lin-
early oriented bars 10 joined bar-to-bar with a finishing Hub
90 at each end. Vertical studs 118 are joined to the ends of
reinforcing bar 132 by corner joints 104 and are joined to the
bar-to-bar joints of reinforcing bar 132 by T-joints 98. The
endcaps of headers 120 are dropped by one-half of an endcap
below the plane of reinforcing bar 132, so that they are
plugged into the ends caps of both studs 118 and bars 10. This
type of interlocking joinery provides an additional degree of
rigidity to tunnel 128, which is strong enough to maintain
separation, to ensure consistent spacing, and to withstand
reasonable wave action.

FIG. 19 shows a pair of tunnels joined together to form a
rigid superstructure 134. The method of joining the bars and
Hubs are the same as used in the tunnel 128 of FIG. 18.

While the number of patterns possible using just rigid bars
is enormous, when flexible bars are added in, the possibilities
increase exponentially. Rigid bar patterns of necessity must
be limited to straight lines, three dimensional ones to be sure
but nonetheless, just straight lines. With flexible bars,
smoothly curved patterns can be produced, for example, arcs
and circles. The prior art includes flexible beams, the popular
noodle (also known as a “wacky noodle”) is one example.
Like others of its kind, it is without endcaps, and without
endcaps, all prior flexible beams are incapable of being joined
together with bars, Hubs, and other accessories, unless a
separate component capable of grasping both beams is added
to the mix. In short, while noodles-type beams have definite
utility, they are just beams and not bars as the terms are used
herein. The invention of a suitable endcap has transformed the
ordinary flexible beam into a useful part of the broader inven-
tion. FIGS. 20-25 disclose a flexible bar within the scope of
the invention.

FIGS. 20 and 21 show a flexible bar 136 comprising a
cylindrical beam 138 with a circular endcap 140 affixed to
each end. Beam 138 is made of a closed-cell polyethylene
which is formed in a variety of colors, the same flexible, foam
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material as used in the rigid bar beam 14 and, like beam 14,
has a cylindrical channel 142 axially extending therethrough.
Unlike beam 14, however, beam 138 is circular in cross-
section. A square beam, such as beam 14, does not easily bend
in all directions, effectively being limited to bending only
across a flat surface. By adopting a circular cross-section, bar
136 can be easily bent in any direction. A practical byproduct
of a forming the flexible beam as a cylinder is that when
selecting flexible and rigid bars from a storage facility, they
are easily distinguishable, a great time-saver when assem-
bling a complex pattern utilizing both rigid and flexible bars.
Also unlike beam 14, flexible beam 138 does not have a spine
fixed internally of cylindrical channel 142, inasmuch as such
a spine would rigidify it, preventing it from bending into a
smooth curve. These two differences, circular beam and no
internal spine, require endcaps 140 to be unique, so much so
that they constitute an invention on their own.

Circular endcap 140 comprises two components, an adap-
tor 144 and a collar 146 and is best understood in light of
FIGS. 22-23.

Adaptor 144 (FIGS. 22A-22B) comprises a circular butt-
end plate 148 molded integrally with an orthogonally extend-
ing barbed shaft 150.

Butt-end plate 148 is substantially circular when viewed
head-on (FIG. 22A) and has diagonally oriented posts 152
and ports 154 facing outwardly from butt-end 148 (to the left
in FIG. 22B). The size, orientation, and spacing of posts 152
and ports 154 is the same as the previously disclosed posts 50
and ports 52 on butt-end 48 of endcaps 12, i.e., it conforms to
the standard. Also facing outwardly from butt-end 148 are
four disconnect slots 156, spaced uniformly around the
periphery 158 of butt-end plate 148 and configured the same
as the previously disclosed disconnect slots 64. A quartet of
blind, internally threaded stubs 160 project inwardly (to the
right in FIG. 22B) away from the base of circular butt-end 148
in the direction of and parallel to shaft 150. A small alignment
post 162, located just interior of periphery 158 (FIGS. 22B
and 24B), projects inwardly as well.

Shaft 150 includes four barbs 164 equally spaced around
its perimeter. Barbs 164 allow for easy insertion of shaft 150
into channel 142 of beam 138 but, like fishhooks, resist
removal therefrom. Reinforcing ridges 166 slope down-
wardly from barbs 164 to the base of butt-end plate 148.

Collar 146 (FIGS. 23A-23B) has an outer shell 168 which
has a complex contour, as shown in FIG. 23A, which inter alia
tapers from a small end 170 to a large end 172. All cross-
sections of collar 146 are circular, however, as is apparent
from the end view shown in FIG. 23B. Small end 170 has a
diameter slightly larger than the diameter of beam 138; large
end 172 has a diameter corresponding to the diameter of
circular butt-end plate 148. Four notches 174 are equally
spaced around the peripheral edge of large end 170 of collar
146 corresponding in position to the four disconnect slots 156
which are spaced equally around adaptor end plate 148. Two
indicator markings 176 are molded into the outer surface of
shell 166 of collar 148 one hundred eighty degrees apart, only
one being shown in FIG. 23A; each of the indicator markings
176 is centrally aligned with an adjacent notch 174.

An internal partition 178 is integrally molded within the
interior wall of shell 168 intermediate small end 170 and large
end 172; compare FIGS. 24A and 24B. A circular aperture
180 penetrates partition 178. Opening to aperture 180 are four
equally spaced key slots 182 which, along with four rein-
forced, screw receiving passageways 184 also pass through
partition 178. The diameter of circular aperture 180 is sub-
stantially the same as the diameter of shaft 150, and key slots
184 are of a complementary size and shape as barbs 164. The
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relative positioning of key slots 182 and screw receiving
passageways 184 correspond to the spacing of barbs 164 and
internally threaded stubs 160, respectively, on adaptor 144.
An alignment notch 186 is molded into the interior periphery
of large end 172.

FIGS. 24A and 24B show top and bottom perspective
views, respectively, of the assembly of adaptor 144 and collar
146 to form cylindrical endcap 140 (FIGS. 25A and 25B).
Adaptor 144 is oriented relative to collar 146 as shown, i.e.,
shaft 150 is aligned with circular aperture 180, and adaptor
144 is rotated until barbs 164 align with key slots 182, and
alignment post 162 is positioned opposite alignment notch
186. Shaft 150 is inserted circular aperture 180 until discon-
nect slots 156 on butt-end plate 148 mate with notches 174 on
the periphery of large end 172 of collar 146, and alignment
post 162 nests within alignment notch 186. Screws 188 are
slidingly passed through screw receiving passageways 184
and threaded into internally threaded stubs 160, thereby rig-
idly but removably securing collar 146 to adaptor 144.

FIGS. 25A and 25B show top and bottom perspective
views of the assembled adaptor 144 and collar 146, respec-
tively, as circular endcap 140. Like endcap 12, endcap 140 is
molded from a plastic material, preferably a durable polypro-
pylene which is relatively soft and flexible, while maintaining
is shape. Endcap 140 shares all the safety features enumerated
previously with regard to endcap 12.

FIGS. 26A and 26B show two circular endcaps 140 just
prior to and just after joining, respectively. For illustrative
purposes only, one of said endcaps 140 is shown as mounted
on a flexible beam 138 (thereby forming a flexible bar 136)
and the other is not.

If one attempted to snap-fit two flexible bars 136 together
bar-to-bar by holding their beams 138 and pushing their butt-
ends together, one would fail, simply because beams 138,
being flexible, would bend and/or collapse. Collars 146 are
necessary for joining bar 136 to other Olympic Game Kit
components. Endcap 140 has been designed with collar 146
in order to provide a hand-hold which is sufficiently solid to
permit applying the forces necessary to join two flexible bar
endcaps together. The mating of alignment post 162 within
alignment notch 186 ensures that indicators 176 are precisely
oriented relative to posts 152 such that when an indicator 176
is facing upwardly, one of the diagonal posts 152 will be
located at the familiar “10:30” position. Indicators 176 are
even more important when connecting flexible bars 136,
because bars 136 and their endcaps 140 are circular. Conse-
quently, unlike the four corners of rigid bars 10, they have no
natural alignment features. When the endcaps 140 are joined
bar-to-bar, indicators 176 will be in alignment and facing in
the same direction, e.g., upwardly in the same manner as
indicators 62 on rigid bars 10. Aligning the disconnect slots
156 with indicators 176 (FIG. 26B) was a deliberate design
feature for another reason; it aids the handler in finding the
disconnect slots quickly when disassembling a pattern.

Because bars 136 and their endcaps 140 are circular, it is
critical that the endcaps 140 at each end are properly posi-
tioned rotationally, so that the indicators 176 at each end of
the bar line up, thereby guaranteeing the posts and ports will
be properly aligned with the posts and ports of other compo-
nents, such as the posts and ports of the previously described
rigid bars and Hubs. The assembly operation of inserting the
round barbed shaft 150 into the cylindrical channel 142 in
cylindrical beam 138 requires the use of a jig to ensure the
indicators 176 are in the linear alignment shown in FI1G. 20. It
is contemplated that a retrofit Kitincluding such ajig be made
available so that the inventive circular endcaps 140 may be
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sold separately for installation on commercially available
flexible rods, such as the aforementioned noodles.

FIGS. 27A-27C show three typical connections between a
flexible bar 136 and other Kit components: (1) another flex-
ible bar 136, (2) a pair of flexible bars 136 interconnected
linearly through a pair of Hubs 92 plus the orthogonal con-
nection of a rigid bar 10 to the same pair of Hubs, and (3) a
flexible bar 136, a Hub 94, and a pair of orthogonally joined
rigid bars 10, respectively.

FIG. 27A depicts a simple bar-to-bar connection between
two flexible bars 136 wherein confronting endcaps 140 are
snap-fit together. Combinations of bar-to-bar joints involving
solely flexible bars are used primarily when a large arc is
desired; see FIGS. 42 and 46-47. In order to join them
together, grasp endcaps 140 firmly, one in each hand, align the
indicators (as in FIGS. 26 A-26B)), and press the two bars 136
together until they snap-fit. Once again, the connection will
be solidly effected by four posts being held by four ports.

The T-joint shown in FIG. 27B comprises a rigid bar 10
joined orthogonally to a pair of bar-to-bar flexible bars 136.
This cannot be affected using only rigid and flexible bars,
however. There are no ports through the outside surfaces of
collars 146, so there are no built-in receptacles for the end-
cap’s posts of bars branching off in a new direction. A pair of
half-cube Hubs 92 or 94, or a full-cube Hub (not shown), must
be inserted between the linearly oriented flexible bars to
provide enough side ports for receipt of the posts 50 on
butt-end 48 of rigid bar 10; see FIGS. 28A-28B for greater
detail in the insertion of the Hubs between the flexible bars.
Snap-fitting the posts 50 of endcap 12 of rigid bar 10 into two
of the four ports 52 on the two coplanar side surfaces 190 of
Hubs 92 achieves the desired T-joint.

FIG. 27C illustrates the manner of forming another com-
mon type of T-joint, namely, the joining of a flexible bar 136
to a corner of the type shown at 104 in FIG. 13A. In corner
104, two perpendicularly oriented rigid bars 10 have the
corner filled in by a Hub 90. The T-joint shown in FIG. 27C is
formed by replacing Hub 90, which has a smooth cover plate,
with a Hub 94, which has both posts 50 and ports 52, and
snap-fitting the posts 152 and ports 154 of circular endcap 140
of flexible bar 136 to the cover plate of Hub 94.

FIGS. 28 A-28B show before and after views of the joining
of'two linearly aligned flexible bars 136 preparatory to adding
another bar, rigid or flexible, branching off therefrom as a
T-joint. As stated above, a pair of Hubs 92 must be interposed
between the flexible bars to receive the side bars. (Hubs 94
could just as easily be used and would produce a stronger
bond.) A bar 10 or a bar 136 (not shown) can then be snap-fit
onto any of the four co-planar side surfaces of the two Hubs
92. In order to form a plus-joint (not shown), a pair of bars
need only be joined to any opposite pairs of side surfaces.
Adding bars to all four of the side surfaces (not shown) would
produce a three-dimensional axis as in FIG. 15B with the
difference being that at least two would be flexible bars 136.

A preferred alternative circular endcap is shown in FIGS.
28C-28D. FIG. 28C shows an overlay of a front view of
circular endcap 140 and a front view either of an endcap 12 or
of' a Hub 92, with the standard post and port relationship of
both superimposed. It is readily apparent that portions of the
periphery of each extend beyond the periphery of the other. As
can be seen most clearly with reference to the left-hand end-
cap 140 in FIG. 28B, the rounded edges of endcap 140 are
protruding beyond the edges of Hub 92. While rigid bars 10
and Hubs 90-96 can easily branch off from the two Hubs 92,
because they have the same square dimensions, attempts to
add flexible bars 136 to the side surfaces of Hubs 92 will result
in the butt-ends 148 of the flexible bars overlapping with each






