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FIG. 1A

(57) Abstract: A form assembly for creating structural supports 1s disclosed. Embodiments of the present invention provide a form
assembly for molding a structural support of a predetermined configuration using a moldable forming composition. The present in -
vention provides non-planar interlocking stackable form members for adjusting the height of molded support structures such as joists
and beams.



INTERLOCKING FORM ASSEMBLY

BACKGROUND

[0001] Forms for creating structural supports, such as concrete beams or joists, have been
known for some time. However, there are many steps involved in building the form
assembly and many difficulties to overcome before achieving the end result of a
structural support of predetermined size.

[0002] When a construction project requiring form assemblies is undertaken, the forms
are assembled and connected, and a moldable forming composition, such as concrete, is
poured over top of the form assembly. In cases where the support structures being created
are used in combination with a slab, the length of the slab usually dictates the length of
support beams. A form assembly for molding a structural support must be held firmly in
place to resist the pressure provided by the moldable forming composition used to create
the support, and the form assembly must be capable of maintaining the predetermined
shape of the support. The form segments are generally held in place by a frame assembly
that must be built on site.

[0003] Creating an assembly of the right size and shape can be challenging, especially if

the structure is of a length or height requiring multiple form sections to be secured end-
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to-end and/or stacked 1n order to obtain the desired length and height. Further, in a
single construction project such as constructing a building, slabs, beams and joists
of many different sizes are often needed to complete the project. Thus, an effective

form assembly of adjustable size is needed for molding structural supports.

SUMMARY

10004 ] Embodiments of the present invention provide a form assembly for
molding a structural support of a predetermined configuration using a moldable
forming composition. In particular, embodiments of the present invention provide
non-planar interlocking stackable form members for adjusting the height of molded
support structures such as joists and beams.

[0004a]  In a first aspect this document discloses a form assembly for molding a
structural support of a predetermined configuration using a moldable forming
composition, the form assembly comprising: a base member having planar first and
second opposite side edges and a first planar surface and a second surface
comprising a first recess; and a first extension member having a first surface and a

second surface, the first surface comprising a non-planar protuberance and the

second surface comprising a second recess corresponding to the position of the non-
planar protuberance of the first surface, wherein the first recess of the second
surface of the base member is configured to receive the non-planar protuberance of
the first surface of the first extension member.

10004b]  In a second aspect, this document discloses a form assembly for molding a

structural support of a predetermined configuration using a moldable forming
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composition, the form assembly comprising: a base member having planar first and
second oppostte side edges and a first planar surface and a second surface
comprising a non-planar protuberance; and a first extension member having a first

surface and a second surface, the first surface comprising a recess and the second

surface comprising a non-planar protuberance corresponding to the position of the
recess of the first surface, wherein the recess of the first surface of the first
extension member is configured to receive the non-planar protuberance of the
second surface of the base member.

10004c]  Inathird aspect, a form assembly for molding a structural support of a
predetermined configuration using a moldable forming composition, the form
assembly comprising: a base member having planar first and second opposite side
edges and a first planar surface and a second surface comprising a plurality of
recesses and a plurality of non-planar protuberances; and a first extension member
having a first surface and a second surface, each surface comprising a plurality of
non-planar protuberances and a plurality of recesses, wherein an occurrence of a
non-planar protuberance on the first surface corresponds to an occurrence of a
recess on the second surface and an occurrence of a recess on the first surface
corresponds to an occurrence of a non-planar protuberance on the second surface,
wherein the plurality of recesses of the base member receive the plurality of non-
planar protuberances of one of the first surface and the second surface of the first
extension member while simultaneously the plurality of recesses of the same one of

the first surface and the second surface of the first extension member receive the

plurality of non-planar protuberances of the base member.
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[0004d]  In a fourth aspect, this document discloses a method of using a form
assembly for molding a structural support of a predetermined configuration using a
moldable forming composition, the method comprising: providing a base member
having planar first and second opposite side edges and a first planar surface and a
second surface comprising a recess; providing a first extension member having a
first surface and a second surface, the first surface comprising a non-planar
protuberance and the second surface comprising a recess corresponding to the
position of the non-planar protuberance, wherein the recess of the second surface of
the base member is configured to receive the non-planar protuberance of the first
surface of the first extension member; and stacking the first extension member and
the base member so that the non-planar protuberance of the first surface of the first
extenston member i1s fitted into the recess of the second surface of the base
member.

[0004¢]  In a fifth aspect, this document discloses a method of using a form
assembly for molding a structural support of a predetermined configuration using a
moldable forming composition, the method comprising: providing a base member

having planar first and second opposite side edges and a first planar surface and a

second surface comprising a non-planar protuberance; providing a first extension
member having a first surface and a second surface, the first surface comprising a
recess and the second surtace comprising a non-planar protuberance corresponding

to the position of the recess, wherein the recess of the first surface of the first
extension member is configured to receive the non-planar protuberance of the

second surface of the base member; and stacking the first extension member and

2b
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the base member so that the non-planar protuberance of the second surface of the
base member is fitted into the recess of the first surface of the first extension
member.,

[00041] In a sixth aspect, this document discloses a method of using a form
assembly for molding a structural support, the method comprising: providing a base
member having planar first and second opposite side edges and a first planar
surface and a second surface comprising a plurality of recesses and a plurality of
non-planar protuberances; providing a first extension member having a first surface
and a second surface, each surface comprising a plurality of non-planar
protuberances and a plurality of recesses, wherein an occurrence of a non-planar
protuberance on the first surface corresponds to an occurrence of a recess on the
second surface and an occurrence of a recess on the first surface corresponds to an
occurrence of a non-planar protuberance on the second surface; and stacking the
base member and the first extension member so that the plurality of recesses of the
base member receive the plurality of non-planar protuberances of one of the first
surface and the second surface of the first extension member while simultaneously

the plurality of recesses of the same one of the first surface and the second surface

of the first extension member receive the plurality of non-planar protuberances of
the base member.
|0005] In at least some embodiments, the form assembly comprises a base

member having a first planar surface and a second surface comprising at least one
recess, and a first extension member having a first surface and a second surface, the

frst surface comprising at least one non-planar protuberance and the second surface

2¢C
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comprising at least one recess corresponding to the position of the non-planar
protuberance. The recess of the second surface of the base member is configured to
receive the non-planar protuberance of the first surface of the first extension
member, enabling the two members to be fitted together, or interlocked, and

stacked.

10006} In some embodiments, the form assembly of the present invention

comprises a base member having a first planar surface and a second surface
comprising a non-planar protuberance, and a first extension member having a first

surface and a second surface, the first surface comprising a recess and the second

surface comprising a non-planar

2d
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protuberance corresponding to the position of the recess of the first surface. The recess of
the first surface of the first extension member 18 configured to receive the non-planar
protuberance of the second surface of the base member, enabling the two members to be
interlocked and stacked.

[0007] In some embodiments, the shape of non-planar protuberance and the shape of the
recess 18 selected from the group consisting of sinusoidal, grooved, fluted, ridged, ribbed,
wavy, corrugated, undulating, block- or step-shaped, crimped, N-shaped, V-shaped, or U-
shaped.

[0008] In some embodiments, the base member and the first extension member are made
of an expanded polystyrene.

[0009] In some embodiments, the base member and the first extension member are
secured together by a locking mechanism.

[0010] In some embodiments, the base member and the first extension member are of
cqual length. In some embodiments, the base member and the first extension member are
of equal width. In some embodiments, the base member and the first extension member
are of equal depth. In some embodiments, the base member and the first extension
member are of different depths.

[0011] In some embodiments, the form assembly further comprises a second extension
member having a first surface and a second surface, the first surface comprising at least
one non-planar protuberance and the second surface comprising at least one recess
corrcsponding to the position of the non-planar protubcrance, wherein the recess of the

second surface of the first extension member 18 configured to receive the non-planar
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protuberance of the first surface of the second extension member. Some embodiments
provide additional extension members.

[0012] In some embodiments, the second extension member 1s made of an expanded
polystyrene.

[0013] In some embodiments, the first extension member and the second extension
member are secured together by a locking mechanism.

[0014] In some embodiments, the first extension member and the second extension
member are of equal length. In some embodiments, the first extension member and the
second extension member are of equal width. In some embodiments, the first extension
member and the second extension member are of equal depth. In some embodiments, the
first extension member and the second extension member are of different depths.

|0015] In some embodiments of the present invention, the form assembly comprises a
base member having a first planar surface and a second surface comprising a plurality of
recesses and a plurality of non-planar protuberances, and a first extension member having
a first surface and a second surface, each comprising a plurality of non-planar
protuberances and a plurality of recesses, wherein an occurrence of a non-planar
protuberance on the first surface corresponds to an occurrence of a recess on the second
surface and an occurrence of a recess on the first surface corresponds to an occurrence of
a non-planar protuberance on the second surface. The base member and the first

extension member are configured to stack, so that the plurality of recesses of the base

the second surface of the first extension member while simultancously the plurality of
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recesses of the same one of the first surface and the second surface of the first extension
member recerve the plurality of non-planar protuberances of the base member.

[0016] In some embodiments, the base member and the first extension member are made
of an expanded polystyrene.

[0017] In some embodiments, the base member and the first extension member are
secured together by a locking mechanism.

[0018] In some embodiments, the shape of the plurality of non-planar protuberances and
the plurality of recesses 1s selected from the group consisting of sinusoidal, grooved,
fluted, ridged, ribbed, wavy, corrugated, undulating, block- or step-shaped, crimped, N-
shaped, V-shaped, or U-shaped.

[0019] In some embodiments, the base member and the first extension member are of
equal length. In some embodiments, the base member and the first extension member are
of equal width. In some embodiments, the base member and the first extension member
ar¢ of equal depth. In some embodiments, the base member and the first extension
member are of different depths.

10020] In some embodiments, the form assembly further comprises a second extension
member having a first surface and a second surface, each surface comprising a plurality
of non-planar protuberances and a plurality of recesses, wherein an occurrence of a non-
planar protuberance on the first surface corresponds to an occurrence of a recess on the

second surtace and an occurrence ot a recess on the first surface corresponds to an

member and the second extension member are configured to stack, or mate, so that the

plurality of recesses of one of the first surface and second surface of the first extension
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member receive the plurality of non-planar protuberances of one of the first surface and
the second surface of the second extension member while simultaneously the plurality of
recesses of the same one of the first surface and the second surface of the second
extension member receive the plurality of non-planar protuberances of the same one of
the first surface and the second surface of the first extension member. Additional
extension members are provided in some embodiments.

[0021] In some embodiments, the first extension member and the second extension
member are of equal length. In some embodiments, the first extension member and the
second extension member are of equal width. In some embodiments, the first extension
member and the second extension member are of equal depth. In some embodiments, the
first extension member and the second extension member are of different depths.

10022] Embodiments ot the present invention provide methods of using a form assembly
for molding a structural support of a predetermined configuration using a moldable
forming composition. In at least some embodiments, the method of using a form
assembly comprises providing a base member having a first planar surface and a second
surface comprising at least one recess, and providing a first extension member having a
first surface and a second surface, the first surface comprising at least one non-planar
protuberance and the second surface comprising at least one recess corresponding to the
position of the non-planar protuberance. The recess of the second surface of the base

member 1s configured to receive the non-planar protuberance of the first surface of the

extension member by stacking of the first extension member and the base member so that

the non-planar protuberance of the first surface of the first extension member 1s fitted 1nto
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the recess of the second surface of the base member. In some embodiments, the methods
provide additional extension members.

[0023] In some embodiments, the method further comprises locking the base member
and the first extension member together.

[0024] In some embodiments, the method further comprises providing a second
extension member having a first surface and a second surface, the first surface
comprising at least one non-planar protuberance and the second surface comprising at
Ieast one recess corresponding to the position of the non-planar protuberance, wherein the
recess of the first surface of the first extension member 18 configured to receive the non-
planar protuberance of the first surface of the second extension member. The first
extension member and the second extension member are mated, or interlocked, by
stacking the second extension member and the first extension member so that the non-
planar protuberance of the first surface of the second extension member 1s fitted into the
recess of the second surface of the first extension member. In some embodiments, the
methods provide additional extension members.

10025] In some embodiments, the method turther comprises locking the first extension
member and the second extension member together.

[0026] In some embodiments, the method of using a form assembly comprises providing
a base member having a first planar surface and a second surface comprising a non-planar
protuberance, and providing a first extension member having a first surface and a second
surface, the first surface comprising a recess and the sccond surface comprising a non-
planar protuberance corresponding to the position of the recess of the first surface. The

recess of the first surface of the first extension member 1s configured to receive the non-
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planar protuberance of the second surface of the base member, enabling the two members
to be fitted together and stacked, thereby enabling mating of the base member and the
first extension member by stacking of the first extension member and the base member so
that the non-planar protuberance of the second surface of the base member 1s fitted into
the recess of the first surtace of the first extension member. In some embodiments, the
methods provide additional extension members.

[0027] In some embodiments, the method further comprises locking the base member
and the first extension member together.

[0028] In some embodiments, the method further comprises providing a second
extension member having a first surface and a second surface, the first surface
comprising a recess and the second surface comprising non-planar protuberance
corresponding to the position of the recess, wherein the recess of the first surface of the
second extension member 18 configured to receive the non-planar protuberance of the
second surface of the first extension member. The first extension member and the second
extension member are mated, or interlocked, by stacking the second extension member
and the first extension member so that the non-planar protuberance of the second surface
of the first extension member 18 fitted into the recess of the first surface of the second
extension member. In some embodiments, the methods provide additional extension
members.

[0029] In some embodiments, the method further comprises locking the first extension

[0030] In some embodiments, the present invention provides a method of using a form

assembly for molding a structural support comprising providing a base member having a
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first planar surface and a second surface comprising a plurality of recesses and a plurality
of non-planar protuberances, and providing a first extension member having a first
surface and a second surface, each comprising a plurality of non-planar protuberances
and a plurality of recesses, wherein an occurrence of a non-planar protuberance on the
first surface corresponds to an occurrence of a recess on the second surface and an
occurrence of a recess on the first surface corresponds to an occurrence of a non-planar
protuberance on the second surface. The base member and the first extension member are
mated by stacking so that the plurality of recesses of the base member receive the
plurality of non-planar protuberances of one of the first surface and the second surface of
the second extension member while simultancously the plurality of recesses of the same
one of the first surface and the second surface of the first extension member receive the
plurality of non-planar protuberances of the base member.

[0031] In some embodiments, the method further comprises locking the base member
and the first extension member together.

[0032] In some embodiments, the method further comprises providing a second
extension member having a first surface and a second surtace, each comprising a plurality
of non-planar protuberances and a plurality of recesses, wherein an occurrence of a non-
planar protuberance on the first surface corresponds to an occurrence of a recess on the
second surface and an occurrence of a recess on the first surface corresponds to an

occurrence of a non-planar protuberance on the second surface. The first extension

of one of the first surface and second surface of the first extension member receive the

plurality of non-planar protuberances of one of the first surface and the second surtace of
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the second extension member while simultancously the plurality of recesses of the same
on¢ of the first surface and the second surface of the second extension member receive
the plurality of non-planar protuberances ot the same one of the first surface and the
second surface of the first extension member. In some embodiments, the methods provide
additional extension members.

[0033] In some embodiments, the method further comprises locking the first extension
member and the second extension member together.

10034 ] Thus, there 1s provided form members, a form assembly and associated methods

for forming structural supports that can be used to configure different sizes and shapes of

structural supports.

BRIEF DESCRIPTION OF THE DRAWINGS

[0035] FIG. 1A 1s a side view 1llustrating a form assembly for molding a structural
support of a predetermined configuration using a moldable forming composition
according to one embodiment of the present invention, wherein a base extension and a
first extension are shown 1n an exploded view.

[0036] FIG. 1B 1s a side view 1illustrating a form assembly for molding a structural
support of a predetermined configuration using a moldable forming composition
according to one embodiment of the present invention, wherein a base extension and a
first extension arec shown stacked together as they would be during use.

[0037] FIG. 1C 18 an end view 1llustrating a form assembly for molding a structural

support of a predetermined configuration using a moldable forming composition

10
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according to one embodiment of the present invention, wherein a base extension and a

first extension are shown 1n an exploded view.

11
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DETAILED DESCRIPTION

[0038] The following detailed description refers to the accompanying drawings, which

tllustrate specific embodiments of the invention. Other embodiments having different

structures and operation do not depart from the scope of the present invention.

[0039] Embodiments of the mnvention are described with reference to drawings included

herewith. Like reference numbers refer to like structures throughout. It should be noted
that the drawings are schematic 1n nature. Not all parts are always shown to scale. The

drawings 1llustrate but a few specitic embodiments of the invention.

[0040] Embodiments of the present invention provide a form assembly for molding a

structural support of a predetermined configuration using a moldable forming
composition. In particular, embodiments of the present invention provide interlocking
stackable form members for adjusting the height of molded support structures such as

joists and beams.

[0041] In at least some embodiments, the form assembly comprises a base member

having a first planar surface and a second surface comprising at least one recess, and a
first extension member having a first surface and a second surface, the first surface
comprising at least one non-planar protuberance and the second surface comprising at
least one recess corresponding to the position of the non-planar protuberance. The recess
of the second surface of the base member 1s configured to receive the non-planar

protuberance of the first surface of the first extension member, enabling the two members

[0042] In some embodiments, the form assembly of the present invention comprises a

base member having a first planar surface and a second surface comprising a non-planar

12
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protuberance, and a first extension member having a first surface and a second surface,
the first surface comprising a recess and the second surface comprising a non-planar
protuberance corresponding to the position of the recess of the first surface. The recess of
the first surface of the first extension member 18 configured to receive the non-planar
protuberance of the second surface of the base member, enabling the two members to be
fitted together, or interlocked, and stacked.

[0043] The form assembly of the present invention 1s meant to be used with already-
ex1sting systems for creating support structures such as concrete joists and beams. The
form assembly of the present invention provides a form assembly and methods of use for
creating support structures of predetermined size and can be used as part of a larger
construction project. Once the form assembly of the present invention 1s constructed, a
pourable molding composition 1s added to create the support structure. Those of ordmary
skill 1n the art easily recognize the advantages of the present invention and how to
Incorporate it into known systems and methods.

[0044] In some embodiments, the shape of the non-planar protuberance and the shape of
the recess 18 selected from the group consisting of sinusoidal, grooved, fluted, ridged,
ribbed, wavy, corrugated, undulating, block- or step-shaped, crimped, N-shaped, V-
shaped, or U-shaped.

[0045] In some embodiments, the base member and the first extension member are made
of an expanded polystyrene.

[0046] In somc embodiments, the basc member and the first extension member are

secured together by a locking mechanism.

13
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10047] In some embodiments, the base member and the first extension member are of
cqual length. In some embodiments, the base member and the first extension member are
of equal width. Providing a base member and an extension member of equal length and
width eliminates joints 1n the form assembly that occur when the base member and the
extension member are of different lengths or widths.

[0048] In some embodiments, the base member and the extension member are of equal
depth. In some embodiments, the base member and the extension member are of different
depths.

[0049] In some embodiments, the form assembly further comprises a second extension
member having a first surface and a second surface, the first surface comprising at least
one non-planar protuberance and the second surface comprising at least one recess
corresponding to the position of the non-planar protuberance, wherein the recess of the
second surface of the first extension member 18 configured to receive the non-planar
protuberance of the first surface of the second extension member. Some embodiments
provide additional extension members.

10050] In some embodiments, the second extension member 18 made of an expanded
polystyrene.

[0051] In some embodiments, the first extension member and the second extension
member are secured together by a locking mechanism.

[0052]  In some embodiments of the present invention, the members of the form assembly

requirements and specifications of the support structures to be formed, as well as

shipping and manufacturing considerations.

14
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[0053] Further, 1n at least some embodiments of the present invention, the extension
members of the form assembly of the present invention are produced in different
predetermined thicknesses, or depths, that can be stacked in any combination to achieve a
structural support of a desired height. In one example, two extension members are
stacked. In another example, three extension members are stacked. In yet another
example, four extension members are stacked. In still another example, five extension
members are stacked. The stacked extension members can be of the same thickness or
can be of different thicknesses.

[0054] The extension members can be manufactured in any thickness. For example,
extension members can be produced in the following thicknesses: 2 inches, 4 inches, 6
inches, 8 inches, 10 inches, 12 inches, 14 inches, 16 inches, 18 inches, and 20 inches.
Other thicknesses are possible and are recognized by those of ordinary skill in the art as
falling within the scope of the present invention.

[0055] Further embodiments of the present invention provide a form assembly
comprising a base member having a first planar surface and a second surface comprising
a plurality of recesses and a plurality of non-planar protuberances, and a first extension
member having a first surface and a second surface, each comprising a plurality of non-
planar protuberances and a plurality of recesses, wherein an occurrence of a non-planar
protuberance on the first surface corresponds to an occurrence of a recess on the second

surface and an occurrence of a recess on the first surtace corresponds to an occurrence of

extension member are configured to stack, so that the plurality of recesses of the base

member recerve the plurality of non-planar protuberances of one of the first surface and
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the second surface of the first extension member while simultancously the plurality of
recesses of the same one of the first surface and the second surface of the first extension
member receive the plurality of non-planar protuberances of the base member.

10056] In some embodiments, the base member and the first extension member are made
of an expanded polystyrene.

[0057] In some embodiments, the base member and the first extension member are
secured together by a locking mechanism.

|0058] The form members of the present invention fit together like a lock and key, or like
pieces of a jigsaw puzzle, by utilizing the non-planar protuberances and the recesses.
Each recess 18 configured to receive a non-planar protuberance. Thus, the members of the
present invention can be fitted, mated, or interlocked together. The recesses and non-
planar protuberances of the form members of the present invention provide a secure
system for stacking form members, as the fitting of the non-planar protuberances into the
recesses prevents the stacked, interlocked members from moving apart.

[0059] The non-planar protuberances, or projections, and the recesses can be of any non-
planar shape. In some embodiments, the shape of the plurality of non-planar
protuberances and the shape of the recesses 1s selected from the group consisting of
sinusoidal, grooved, fluted, ridged, ribbed, wavy, corrugated, undulating, block- or step-
shaped, trapezoidal-shaped, crimped, N-shaped, V-shaped, or U-shaped. Any shape can

be used so long as it provides a non-planar protuberance or projection. A non-planar

planar protuberance, can be used to create the interlocking stackable members of the

present mvention.
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10060 ] Further, 1t 18 not necessary for all of the protuberances or recesses on a single
member to be identical in shape, nor must all be 1dentical 1n size so long as the form
members of the assembly are configured to interlock, or mate, together. In one example, a
single member has protuberances and recesses that are sinusoidal 1n shape, and are all
substantially the same size, as shown 1n Fig. 1. In another example, a single member has
protuberances and recesses that are sinusoidal in shape, and that alternate 1n size from
large to small to large again. In yet another example, a single member has protuberances
and recesses that alternately U-shaped, V-shaped, and N-shaped configurations of
roughly the same size. In still another example, a single member has protuberances and
recesses that alternate block- or trapezoidal- or step-shaped configurations that
incrementally mncrease 1n size for three protuberances and then incrementally decrease 1n
s1ze for three protuberances. One of skill in the art would recognize that any combination
of shapes and sizes 1s possible and would fall within the scope of the present invention.

[0061] In some embodiments, the form assembly further comprises a second extension
member, having a first surface and a second surface, each comprising a plurality of non-
planar protuberances and a plurality of recesses, wherein an occurrence of a non-planar
protuberance on the first surface corresponds to an occurrence of a recess on the second
surface and an occurrence of a recess on the first surface corresponds to an occurrence of
a non-planar protuberance on the second surface. The first extension member and the

second extension member are configured to stack, or mate, so that the plurality of

recerve the plurality of non-planar protuberances of one of the first surface and the

second surface of the second extension member while simultaneously the plurality of
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recesses of the same one of the first surface and the second surface of the second
extension member receive the plurality of non-planar protuberances of the same one of
the first surface and the second surface of the first extension member. Additional
extension members are provided 1n some embodiments, and any desired number of
extension members can be stacked.

[0062] Embodiments of the present invention provide methods of using a form assembly
for molding a structural support of a predetermined configuration using a moldable
forming composition. In at least some embodiments, the method of using a form
assembly comprises providing a base member having a first planar surface and a second
surface comprising at least one recess, and providing a first extension member having a
first surface and a second surface, the first surface comprising at least one non-planar
protuberance and the second surface comprising at least one recess corresponding to the
position of the non-planar protuberance. The recess of the second surface of the base
member 1s configured to receive the non-planar protuberance of the first surface of the
first extension member, thereby enabling mating of the base member and the first
extension member by stacking of the first extension member and the base member so that
the non-planar protuberance of the first surface of the first extension member 1s fitted into
the recess of the second surface of the base member.

[0063 ] In some embodiments, the method further comprises locking the base member
and the first extension member together.

10064 ] In some¢ embodiments, the method further comprises providing a second
extension member having a first surface and a second surface, the first surface

comprising at least one non-planar protuberance and the second surface comprising at

18



CA 023906897 2015-09-14

WO 2014/145645 PCT/US2014/030446

least one recess corresponding to the position of the non-planar protuberance, wherein the
recess of the first surface of the first extension member 18 configured to receive the non-
planar protuberance of the first surface of the second extension member. The first
extension member and the second extension member are mated by stacking the second
extension member and the first extension member so that the non-planar protuberance of
the first surface of the second extension member 1s fitted into the recess of the second
surface of the first extension member. In some embodiments, the methods provide
additional extension members. Any desired number of extension members can be stacked
according to the methods of the present invention.

[0065] In some embodiments, the method of using a form assembly comprises providing
a base member having a first planar surface and a second surface comprising a non-planar
protuberance, and providing a first extension member having a first surface and a second
surface, the first surface comprising a recess and the second surface comprising a non-
planar protuberance corresponding to the position of the recess of the first surface. The
recess of the first surface of the first extension member 1s configured to receive the non-
planar protuberance of the second surface of the base member, enabling the two members
to be fitted together and stacked, thereby enabling mating of the base member and the
first extension member by stacking of the first extension member and the base member so
that the non-planar protuberance of the second surface of the base member 1s fitted into

the recess of the first surface of the first extension member. In some embodiments, the

[0066] In some embodiments, the method further comprises locking the base member

and the first extension member together.
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[0067] In some embodiments, the method further comprises providing a second
extension member having a first surface and a second surface, the first surface
comprising a recess and the second surface comprising non-planar protuberance
corresponding to the position of the recess, wherein the recess of the first surtace of the
second extension member 18 configured to receive the non-planar protuberance of the
second surface of the first extension member. The first extension member and the second
extension member are mated by stacking the second extension member and the first
extension member so that the non-planar protuberance of the second surface of the first
extension member 18 fitted 1nto the recess of the first surface of the second extension
member. In some embodiments, the methods provide additional extension members.

[0068] In some embodiments, the method further comprises locking the first extension
member and the second extension member together.

[0069] In some embodiments, the present invention provides a method of using a form
assembly for molding a structural support comprising providing a base member having a
first planar surface and a second surface comprising a plurality of recesses and a plurality
of non-planar protuberances, and providing a first extension member having a first
surface and a second surface, each comprising a plurality of non-planar protuberances
and a plurality of recesses, wherein an occurrence of a non-planar protuberance on the
first surface corresponds to an occurrence of a recess on the second surface and an

occurrence of a recess on the first surface corresponds to an occurrence of a non-planar

mated by stacking so that the plurality of recesses of the base member receive the

plurality of non-planar protuberances of one of the first surface and the second surtace of
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the second extension member while simultancously the plurality of recesses of the same
one¢ of the first surface and the second surface of the first extension member receive the
plurality of non-planar protuberances of the base member.

10070] In some embodiments, the method further comprises locking the base member
and the first extension member together.

[0071] In som¢ embodiments, the method further comprises providing a second
extension member having a first surface and a second surface, each comprising a plurality
of non-planar protuberances and a plurality of recesses, wherein an occurrence of a non-
planar protuberance on the first surface corresponds to an occurrence of a recess on the
second surface and an occurrence of a recess on the first surface corresponds to an
occurrence of a non-planar protuberance on the second surface. The first extension
member and the second extension member are mated by so that the plurality of recesses
of one¢ of the first surface and second surface of the first extension member receive the
plurality of non-planar protuberances of one of the first surface and the second surface of
the second extension member while simultaneously the plurality of recesses of the same
one of the first surface and the second surface of the second extension member receive
the plurality of non-planar protuberances of the same on¢ of the first surface and the
second surface of the first extension member. In some embodiments, the methods provide
additional extension members.

[0072] In some embodiments, the method further comprises locking the first extension

[0073] In at least some embodiments, the frame for supporting the form assembly of the

present invention comprises further components such as steel studs embedded 1n the base
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member to provide additional strength to the system. One of ordinary skill in the art
understands that the present invention works within presently existing systems for
creating structural supports.

10074] Figs. 1A-1C show a form assembly for molding a structural support of a
predetermined configuration using a moldable forming composition according to one
embodiment of the invention. Fig. 1A shows an exploded view of a base member 10 and
an extension member 20.

10075] Base member 10 has two parallel short side edges, two parallel long side edges, a
first surface 12 that 1s a planar surface and a second surface having non-planar
protuberances such as 14 and recesses such as 16. Base member 10 further has short side
edges (18 and 1ts parallel edge at the opposite end of base member 10) that are beveled to
create a flat side surface when fitted with an extension member. The long side edges
include the edge with the reference numerals written upon 1t, and 1ts parallel edge at the
opposite side of base member 10 that 18 not visible in Fig. 1A.

[0076] Still referring to Fig. 1A, extension member 20 has two parallel short side edges,
two parallel long side edges, a first surface and a second surtace, the first surface and the
second surface having non-planar protuberances (such as 22, 24) and recesses (such as
26, 28). Extension member 20, like base member 10, has short side edges (30 and 1ts
parallel edge at the opposite end of base member 20) that are beveled so that a flat side

surface 1s created when extension member 20 1s fitted with a base member or with

10077] The “surfaces” of the present invention are the surfaces of the members that can

come 1nto direct contact with another form member when stacking occurs. Extension
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member 20 does not have a planar surface. Base member 10 has on¢ planar surface and
on¢ non-planar surface.

[0078] Fig. 1B shows base member 10 and extension member 20 stacked, interlocked, or
mated, as they would be during use 1 a form assembly. The non-planar protuberances 14
of base member 10 fit into the recesses 26 of extension member 20, and the non-planar
protuberances 22 of extension member 20 fit into the recesses 16 of base member 10.
Thus, stacking, or interlocking, the two members together provides a secure form
assembly. Stacking two extension members together would look very similar, except that
all surfaces would be non-planar. Multiple extension members can be stacked according
to the methods of the present invention.

[0079] Fig. 1C shows an end view of base member 10 and extension member 20 1n an
exploded view, providing another view of the beveled side edges 18 and 30. The beveled
side edge configuration provides a flat side edge when form members are stacked,
making 1t convenient to fit the stacked form members into a larger form system.

[0080]  The particular physical appearances of the form members included are examples
only. Numerous types of form members can be created using embodiments of the
invention, along with various types of assemblies. In various embodiments, the form
members of the assembly may comprise any of the features disclosed herein for a form
member of the invention. Form members include base members and extension members.

[0081] A base member or extension member of the form assembly according to example

extension member can be sized and shaped in accordance with the profile of the

assembly, the size and specifications of the support structure desired, as well as
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manufacturing and shipping considerations. In the embodiments disclosed here, a base
member or extension member 18 configured with a sinusoidal shape and sized to work
with the dimensions of a standard assembly frame.

|00K2] It cannot be overemphasized that the form members of Figs. 1A-1C are examples
only, and a form assembly according to an embodiment of the invention can be made in
various ways.

[0083] The various portions of the form assembly according to example embodiments of
the invention can be made of any of various materials. The form base member and
extension member can be made of metal, wood or plastic, as can the various portions of
the assembly frame for the components of the form. The form base member and
extension member can be made of a buoyant material. In some embodiments, the
buoyant material 1s a formed plastic body. In some embodiments, the buoyant material 18
expanded polystyrene. In some embodiments, the form base member and extension
member can be made of masonite or an equivalent or can be made of fiberboard
laminated to expanded polystyrene.

|0084 ] The terminology used herein 18 for the purpose of describing particular
embodiments only and is not intended to be limiting of the invention. As used herein, the
singular forms “a”, “an” and “the¢” are intended to include the plural forms as well, unless
the context clearly indicates otherwise. It will be further understood that the terms

“comprises” and/or “‘comprising,” when used 1n this specification, specity the presence of

presence or addition of one or more other features, steps, operations, elements,

components, and/or groups thereof. Additionally, comparative, quantitative terms such
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as “less” and “greater”, are mtended to encompass the concept of equality, thus, “less”

can mean not only “less” 1n the strictest mathematical sense, but also, “less than or equal

to.”

00835 ] It should also be pointed out that reterences may be made throughout this
disclosure to figures and descriptions using terms such as “top”, “‘side”, “within”,
“beside”, “on”, and other terms which imply a relative position of a structure, portion or
view. These terms are used merely for convenience and refer only to the relative position
of features as shown from the perspective of the reader. An element that 1s placed or
disposed atop another element 1n the context of this disclosure can be functionally 1n the
same place 1in an actual product but be beside or below the other element relative to an
observer due to the orientation of a device or equipment. Any discussions which use
these terms are meant to encompass various possibilities for orientation and placement.

[0086] Although specific embodiments have been 1llustrated and described herein, those
of ordinary skill in the art appreciate that any arrangement which 1s calculated to achieve
the same purpose may be substituted for the specific embodiments shown and that the
mvention has other applications in other environments. This application 1s intended to
cover any adaptations or variations of the present invention. The following claims are in

no way intended to limit the scope of the invention to the specific embodiments described

herein.

25



Attorney Docket No: 1092P017CAOQ]

What 1s claimed 1s:

l. A form assembly for molding a structural support of a predetermined configuration using
a moldable forming composition, the form assembly comprising:

a base member having planar first and second opposite side edges and a first planar
surface and a second surface comprising a first recess; and

a first extension member having a first surface and a second surface, the first surface
comprising a non-planar protuberance and the second surface comprising a second recess
corresponding to the position of the non-planar protuberance of the first surface,

wherein the first recess of the second surface of the base member is configured to receive

the non-planar protuberance of the first surface of the first extension member.

2. A form assembly for molding a structural support of a predetermined configuration using
a moldable forming composition, the form assembly comprising:

a base member having planar first and second opposite side edges and a first planar
surface and a second surface comprising a non-planar protuberance; and

a first extension member having a first surface and a second surface, the first surface
comprising a recess and the second surface comprising a non-planar protuberance corresponding
to the position of the recess of the first surface,

wherein the recess of the first surface of the first extension member is configured to

recceive the non-planar protuberance of the second surface of the base member.

3. The form assembly according to any one of Claims 1 and 2, wherein at least one of: the
shape of the non-planar protuberance, the shape of the first recess, and the shape of the second
recess 1S selected from the group consisting of: sinusoidal, grooved, fluted, ridged, ribbed, wavy,
corrugated, undulating, block-shaped, step-shaped, trapezoidal-shaped, crimped, N-shaped, V-
shaped, and U-shaped.

4, The form assembly according to any one of Claims | and 2, wherein the base member

and the first extension member are made of an expanded polystyrene.
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3. The form assembly according to any one of Claims 1 and 2, whercin the base member

and the first extension member are secured together.

6. The form assembly according to Claim [, wherein the form assembly further comprises a
second extension member having a first surface and a second surface, the first surface
comprising a non-planar protuberance and the second surface comprising a recess corresponding

to the position of the non-planar protuberance, wherein the recess of the second surface of the
first extension member is configured to receive the non-planar protuberance of the first surface

of the second extension member.

7. The form assembly according to Claim 2, wherein the form assembly further comprises a
second extension member having a first surface and a second surface, the first surface
comprising a recess and the second surface comprising a non-planar protuberance corresponding
to the position of the recess, wherein the recess of the first surface of the second extension
member 1s configured to recetve the non-planar protuberance of the second surface of the first

extension member.

8. A form assembly for molding a structural support of a predetermined configuration using
a moldable forming composition, the form assembly comprising:

a base member having planar first and second opposite side edges and a first planar
surface and a second surface comprising a plurality of recesses and a plurality of non-planar
protuberances; and

a first extension member having a first surface and a second surface, each surface
comprising a plurality of non-planar protuberances and a plurality of recesses, wherein an
occurrence of a non-planar protuberance on the first surface corresponds to an occurrence of a
recess on the second surface and an occurrence of a recess on the first surface corresponds to an
occurrence of a non-planar protuberance on the second surface, wherein the plurality of recesses
of the base member receive the plurality of non-planar protuberances of one of the first surface
and the second surface of the first extension member while simultaneously the plurality of
recesses of the same one of the first surface and the second surface of the first extension member

recetve the plurality of non-planar protuberances of the base member.
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9. The tform assembly according to Claim 8, wherein the base member and the first

extension member are made of an expanded polystyrene.

10.  The form assembly according to Claim 8, wherein the base member and the first

extension member are secured together by a locking mechanism.

I1.  The form assembly according to Claim 8, wherein the shape of at least one of: the
plurality of non-planar protuberances of the base member, the plurality of non-planar
protuberances of the first extension member, the plurality of recesses of the base member, and
the plurality of recesses of the first extension member are selected from the group consisting of
sinusoidal, grooved, fluted, ridged, ribbed, wavy, corrugated, undulating, block-shaped, step-

shaped, trapezoidal-shaped, crimped, N-shaped, V-shaped, and U-shaped.

12. T'he form assembly according to Claim 8, wherein the form assembly further comprises:
a second extension member having a first surface and a second surface, each surface
comprising a plurality of non-planar protuberances and a plurality of recesses, wherein an
occurrence of a non-planar protuberance on the first surface corresponds to an occurrence of a
recess on the second surface and an occurrence of a recess on the first surface corresponds to an
occurrence of a non-planar protuberance on the second surface so that the plurality of recesses of
one of the first surface and second surface of the first extension member receive the plurality of

non-planar protuberances of one of the first surface and the second surface of the second

extension member while simultaneously the plurality of recesses of the same one of the first
surface and the second surface of the second extension member receive the plurality of non-
planar protuberances of the same one of the first surface and the second surface of the first

extension member.

13. A method of using a form assembly for molding a structural support of a predetermined
configuration using a moldable forming composition, the method comprising:
providing a base member having planar first and second opposite side edges and a first

planar surface and a second surface comprising a recess;

28

CA 2906897 2018-04-19



Attorney Docket No: 1092P017CAOQ1

providing a first extension member having a first surface and a second surface, the first
surface comprising a non-planar protuberance and the second surfacc comprising a recess
corresponding to the position of the non-planar protuberance, wherein the recess of the second
surface of the base member is configured to receive the non-planar protuberance of the first
surface of the first extension member; and

stacking the first extension member and the base member so that the non-planar
protuberance of the first surface of the first extension member is fitted into the recess of the

second surface of the base member.

4. A method of using a form assembly for molding a structural support of a predetermined
configuration using a moldable forming composition, the method comprising:

providing a base member having planar first and second opposite side edges and a first
planar surface and a second surface comprising a non-planar protuberance;

providing a first extension member having a first surface and a second surface, the first
surtace comprising a recess and the second surface comprising a non-planar protuberance
corresponding to the position of the recess, wherein the recess of the first surface of the first
extension member 1s configured to receive the non-planar protuberance of the second surface of
the base member:; and

stacking the first extension member and the base member so that the non-planar
protuberance of the second surface of the base member is fitted into the recess of the first surface

of the first extension member.

[5. The method according to any one of Claims 13 and 14, whercin the method further

comprises locking the base member and the first extension member together.

16.  The method according to Claim 13, wherein the method further COMPrises:

providing a second extension member having a first surface and a second surface, the
first surface comprising a non-planar protuberance and the second surface comprising a recess
corresponding to the position of the non-planar protuberance, wherein the recess of the second
surface of the first extension member is configured to receive the non-planar protuberance of the

first surface of the second extension member; and
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stacking the second extension member and the first extension member so that the non-
planar protuberance of the first surface of the second extension member is fitted into the recess

of the second surface of the first extension member.

17.  The method according to Claim 14, wherein the method further comprises:

providing a second extension member having a first surface and a second surface, the
first surface comprising a recess and the second surface comprising a non-planar protuberance
corresponding to the position of the recess, wherein the recess of the first surface of the second
extension member is configured to receive the non-planar protuberance of the second surface of
the first extension member; and

stacking the second extension member and the first extension member so that the non-

planar protuberance of the second surface of the first extension member is fitted into the recess

of the first surface of the second extension member.

8.  The method according to any one of Claims 16 and 17, wherein the method further

comprises locking the first extension member and the second extension member together.

19. A method of using a form assembly for molding a structural support, the method
comprising:

providing a base member having planar first and second opposite side edges and a first
planar surface and a second surface comprising a plurality of recesses and a plurality of non-
planar protuberances;

providing a first extension member having a first surface and a second surface, each
surface comprising a plurality of non-planar protuberances and a plurality of recesses, wherein
an occurrence of a non-planar protuberance on the first surface corresponds to an occurrence of a
recess on the second surface and an occurrence of a recess on the first surface corresponds to an
occurrence of a non-planar protuberance on the second surface; and

stacking the base member and the first extension member so that the plurality of recesses
of the base member receive the plurality of non-planar protuberances of one of the first surface

and the second surface of the first extension member while simultaneously the plurality of
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recesses of the same one of the first surface and the second surface of the first extension member

receive the plurality of non-planar protuberances of the base member.

20. The method according to Claim 19, wherein the method further comprises locking the

base member and the first extension member together.

21.  The method according to Claim 19, wherein the method further comprises:

providing a second extension member having a first surface and a second surface, each
surface comprising a plurality of non-planar protuberances and a plurality of recesses, wherein
an occurrence of a non-planar protuberance on the first surface corresponds to an occurrence of a
recess on the second surface and an occurrence of a recess on the first surface corresponds to an
occurrence of a non-planar protuberance on the second surface; and

stacking the first extension member and the second extension member so that the
plurality of recesses of one of the first surface and second surface of the first extension member
receive the plurality of non-planar protuberances of one of the first surface and the second
surface of the second extension member while simultaneously the plurality of recesses of the
same one of the first surface and the second surface of the second extension member receive the
plurality of non-planar protuberances of the same one of the first surface and the second surface

of the first extension member.

22.  The method according to Claim 21, wherein the method further comprises locking

the first extension member and the second extension member together.
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