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The present invention Is directed to a sub-flooring assembly. The disclosed assembly includes at least two rectangular sections.
Each of the sections have first and second ends and first and second sides. A male component extends outwardly from the first
end of each of the sections. The male component has a flange proximate a free end thereof. An opening Is disposed on the
second end of each of the sections. The opening extends into the section to form a cavity. A pocket is formed In the cavity. The
flange of one of the sections Is removably recelved In the pocket of another of the sections for detachably securing the first end of
one of the sections to the second end of another of the sections.
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@ (57) Abstract: The present invention is directed to a sub-flooring assembly. The disclosed assembly includes at least two rectan-
& gular sections. Each of the sections have first and second ends and first and second sides. A male component extends outwardly
N from the first end of each of the sections. The male component has a flange proximate a free end thereof. An opening is disposed
on the second end of each of the sections. The opening extends into the section to form a cavity. A pocket is formed in the cavity.
The flange of one of the sections is removably received in the pocket of another of the sections for detachably securing the first end
of one of the sections to the second end of another of the sections.
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SUB-FLOORING ASSEMBLY AND METHOD
FIELD OF THE INVENTION

The present invention is directed to a sub-flooring assembly. The disclosed
assembly includes at least two rectangular sections. Each of the sections have first and
second ends and first and second sides. A male component extends cutwardly from the
first end of each of the sections. The male component has a flange proximate a free end
thereof. An opening is disposed on the second end of each of the sections. The opening
éxtends into the section to form a cavity. A pocket is formed 1n the cavity. The flange of
one of the sections is removably received in the pocket of another of the sections for

detachably securing the first end of one of the sections to the second end of another of the

sections.
BACKGROUND OF THE INVENTION

Various conventional temporary sub-flooring designs are known. Stringer sub-
floors include wooden strips 2' x 8' or 2' x 6'. The strips are spaced two feet apart, and
covered with sheets of plywood which are secured to the strips with screws. Assembly of
stringer sub-floors 1s relatively slow and labor mtensive. Metal sub-frame type floors
have a wood exterior surface with 4' x 4' pre-constructed sections. The sections may be
secured to each other using fasteners. Metal sub-frame floors are also relatively difficult
and labor mmtensive to assembly. In addition, the sections typically mclude protrusions, or
‘leg sleeves’, which are difficult to stack and ship. A web-lock floor system is made of
wood with thin gauge steel strips underneath. The sections lock in place by a tongue and
groove method. Web-lock floonng is typically laid directly onto a relatively flat, secure

surface, such as concrete, and 1s often used for flooring required in sporting events. As



10

15

20

CA 02648908 2008-10-09

WO 2006/113228 PCT/US2006/013497

such, conventional web-lock flooring provides poor load capacity and 1s not overly

rugged.

Many conventional flooring designs are not weather resistant, give they often
include wood components or sections. Such flooring designs are therefore subject to

3

rotting, which could result in weak spots or render the flooring unusable. Thus, many
conventional flooring designs cannot be reused, or may only be reused a relatively
himited number of times, particularly if they are used for outdoor applications.

Therefore, there 1s a need for a sub-flooring assembly that solves some or all of

the above noted problems.
SUMMARY OF THE INVENTION

The present invention 1s .directevd to a temporary sub-flooring assembly and more
particularly to a load bearing temporary sub-flooring assembly which has interlocking
sections. The disclosed sub-flooring is sturdy and has excellent load bearing
charactenstics, and can support the weight of vehicles and other heavy objects. The sub-
floonng 1s easily and rapidly assembled into any desired size and shape, and may be
casily aligned and releasably locked together. The system is cost effective, and easily
stackable for ease of storage and transport. The disclosed flooring may be easily
disassembled, and the sections reused.

The present invention 1s directed to a sub-flooring assembly. The disclosed
assembly includes at least two rectangular sections. Each of the sections have first and
second ends and first and second sides. A male component extends outwardly from the
first end of each of the sections. The male component has a flange proximate a free end
thereof. An opening is disposed on the second end of each of the sections. The opening

extends into the section to form a cavity. A pocket is formed in the cavity. The flange of
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one of the sections is removably received in the pocket of another of the sections for
detachably securing the first end of one of the sections to the second end of another of the
sections.

The present invention also relates to a cam lock having a cylindrical body, a head

5  portion, and an L-shaped arm. The body has first and second ends, and a first diameter.

The head portion extends outwardly from the first end. The head portion is axially
aligned with the body, and has a second diameter less than the first diameter. The arm
‘has a first leg extending outwardly from and substantially perpendicular to the second
end and a second leg substantially parallel to the body.
10 A method of assembling a temporary flooring assembly is also disclosed. A
plurality of rectangular sections are provided. Each of the sections has first and second
ends and first and second sides, with a keying means extending from the first end and a
locking means formed in the second end. A pair of slots are formed in the respective first
and second sides of each section. A cam lock is rotatably secured proximate the first side
15 adjacent the first side slot. The cam lock has an arm pivotally moveable through the fﬁrst
Side stot. The first side of one of the sections 1s aligned with the second side of another
of the sections so that the slots are aligned. The cam lock 1s pivoted so that the arm

passes through the first side slot and into the second side slot, thereby securing the first

and second sides together.

20 BRIEF DESCRIPTION OF THE FIGURES

Figure 1 1s a plan view of a top surface of a section according to a first

embodiment of the present mvention;

Figure 1A is a perspective view of a brace;
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Figure 2 is an elevational side view of the section according to the first

embodiment;

Figure 3 is an elevational view of a first end of the section according to the first

embodiment;
5 Figure 4 is an elevational view of a second end of the section according to the first
embodiment;
Figure 5 is a plan view of a bottom surface of the section according to the first

embodiment;

Figure 6 is a another elevational side view of the section according to the first
10 embodiment;
Figure 7 1s a cross-sectional view of the section of Figure 5 taken along line 7-7
and view in the direction of the arrows;
Figure 8 is a fragmentary plan view showing two sections to be joined end-to-end;
Figure 9 is a fragmentary plan view showing the keying means of one section
15 recetved in the cavity of another section;
Figure 10 is a fragmentary plan view showing two jomed sechions with the keying
means disposed in the pocket of the locking means;
Figure 11 is a fragmentary cross-sectional view of two joined sections showing
the keying means and locking means;
20 Figure 12 1s a plan view showing two sections joined end-to-end, with receiver
channels and keying and locking means shown i phantom;
Figure 13 is a plan view showing four sections joined side-by-side, with recelver

channels, locking means, slots and openings shown in phantom:;
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Figure 14 is a plan view showing joined sections, with receiver channels and

locking means shown 1n phantom,;
Figure 15 is a fragmentary plan view of the bottom surface of two sections bolted
together;
5 Figure 16 is another elevational side view of the section according to the first
embodiment with legs attached to the bottom surface;
Figure 17 is a perspective view of a panel according to a second embodiment;
Figure 18 is another perspective view of the panel according to the second
“embodiment;
10 Figure 19 is a top plan view of the panel according to the second embodiment;
Figure 20 is a bottom plan view of the panel according to the second embodiment;
Figure 21 is a fragmentary perspective view of a first end of the panel according
to the second embodiment showing a male component disposed thereon;
Figure 22 1s an elevational side view of the énd of the panel shown m Figure 21;
15 Figure 23 is an elevational view of the end of the panel shown in Figure 21;
Figure 24 1s a fragmentary perspective view of a second end of the panel
according to the second embodiment showing an opening disposed thereon;
Figure 25 is a fragmentary cross-sectional view of the panel shown in Figure 24
taken along line 25-25 and viewed in the direction of the arrows;
20 Figure 26 1s a fragmentary perspective view of a corner of the panel according to
the second embodiment viewed from the bottom;
Figure 27 1s a fragmentary perspective view of the panel according to the second

embodiment showing a cam lock assémbly;
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Figure 28 is a perspective view of a cam lock according to the present invention;
Figure 29 is another perspective view of the cam lock shown m Figure 28; and

Figure 30 is a bottom plan view of two panels joined together by the cam lock

assemblies.

DETAILED DESCRIPTION OF THE INVENTION

Referring to Figures 1-7, a sub-flooring assembly according to a first embodiment
includes a plurality of sections 10 which are joined together end-to-end and side-to-side

-

to form an assembly of any desired dimensions. The assembly may be easily
disassembled to the individual sections when no longer needed. Preferably each section
10 is rectangular having a first end 12, an opposite second "end 14, a first side 16 and an
opposite second side 18. It 1s preferred that the length of each end 12, 14 1s about 2 feet
and the length of each side 16, 18 is about 4 feet. However, the specific dimension of |
each section 10 is not so hmited. For custom assemblies, sections of different dimensions
may be used. Preferably, each section 10 has a height of 3 inches, but the invention 1s not
so limited.

A recetver channel 20 is formed longitudinally on each side of each section 10. A
ri'gid msert 22 1s disposed in each recerver slot 20 to provide support to the section, to
reduce flexibility of the section, and to connect the sides of adjacent sections. The
receiver channel 20 may be approxmmately 9/64 inches high, 3/4 inches deep and 24,
mches long. However, it should be understood that the disclosed dimensions of receiver

channel 20 are exemplary. Rigid msert 22 preferably 1s a flat metal rod approximately 1

inch wide, 24 1nches long, and 1/8 inch thick to be easily received and retained in fhe

recelver channel 20.

PCT/US2006/013497
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A keying means 24 is formed on the first end 12 of each section 10. The keying
means 24 preferably is a male prong 26 with an angled forward end which 1s disposed on
the first end 12 of the section, preferably" closer to the second side 18 than the first side
16. The keying means 24 extends outwardly from the first end 12 and the male prong 26

S5 is approximately parallel to the first end 12. Preferably, the male prong 26 has a T-shape.

However, male prong may have other configurations, such as an elongated portion with a
ball at the free end thereof. Other types of keying means known to persons skilled in the
art may be used, such as an elongate protrusion with a flange at a free end thereof. The
‘invention is not limited to the keying means disclosed herein.

10 A locking means 28 is formed on the second end 14 of each section 10.
Preferably, the locking means is an elongated cavity 30 oriented between the first and
second sides 16, 18 and preferably disposed closer to the second side 18. A pocket 32 1s
formed in the cavity 30 proximate to the second side 18 of the section 10. The pocket 32
may have a T-shape to cooperate with the T -shape of the male prong 26 as will be

15 described below. Other locking means known to persons skilled in the art may be used.

The invention is not limited to the locking means disclosed heremn.

A pair of spaced-apart slots 34 may be provided, which extend substantially
perpendicular to the respective first side 16 and second side 18 of each section 10. Each
slot may be approximately 2 1/8 inches high and 1% inches wide. A brace 36, preferably

20  arectangular metal brace as best shown in Figure 1A, may be received in each slot 34.

As such, brace 36 may be approximately 2 inches high by 1 mch wide, so that it may be

easily slipped through slot 34. Each brace 36 has a length such that each brace 36 is

received within each slot 34, and extends perpendicularly outwardly from each slot 34 of
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the respective first side 16 and sﬂecond side 18. When a plurality of sections are
assembled and aligned side-by-side, slots 34 on first side 16 of one of the sections is
alicned with slots 34 on second side 18 of another section. Braces 36 are recerved m
corresponding slots 34 in the respective first side 16 and second side 18 of adjacent

5  section 10, thereby adjoining the adjacent sections. Thus, an assembly of a desired width
may be easily formed.

Each brace 36 may be fastened within the respective slot 34 in each section using
fasteners, such as screws, bolts, pins, and the like. In a preferred embodiment, a separate
bore 38 is formed in the upper surface of each section 10 aligned with each slot 34. A

10  screw or other fastening means is placed in the respective bore 38 and into the brace 36
directly below the respective bore 38. In this manner each brace 36 1s secured to the
respective section 10 and movement between adjacent sections 10 1s mimmized.

Each section 10 preferably includes a planar upper surface 40 and a plurahty of
intersecting struts 42 formed beneath the upper surface 40. The mtersecting struts 42
15  provide structural strength to the section. In addition, the section is relatively hght
weight. The intersecting struts 42 may form a grid or honeycomb pattern. In a preferred
embodiment the struts 42 are disposed to form 4 inch squares on the underside of each
section.
Preferably, the upper surface has a thickness of approximately 3/16 inch. Each
20  strut 42 has a thickness of about 3/16 to about 1/4 mch. The sections are preferably
formed from HTP structural foam. The sections may also be formed from fiberglass

reinforced polypropylene plastic, other polymer materials or polymer fiber composites,

lightweight metal, or some other suitable material. It should be understood that the
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precise spacing and pattern of struts 42, as well as the thickness of struts 42 and planar
upper surface 40, may vary depending on the material used to form section 10. However,
struts 42 should have a sufficient thickness, spacing, and pattern to provide the desired
rigidity to section 10. Likewise, planar upper surface 40 should have a sufficient
thickness to provide the desired rigidity to section 10.

A well 44 1s preferably formed proximate each corner C on the underside of each
section 10. A respective leg 46 may be received in each well, which supports the section
at a desired height above the surface on which tﬁe assembly 1s set up. A metal insert or
liner may also be provided in each well 44, whicﬁ receives the leg 46. This assembly
may be set up 1 a building on an existing floor or it may be used in the outdoors on
paved su;faces or on natural terramn with excellent load bearing qualities. If the upper
éurface 40 1s desired to be perfectly level, legs 46 of varying heights may be inserted into
the respective wells 44 to accommodate any sloping or irregularly contoured under
surfaces. Legs 46 may be formed from rectangular metallic stock. Each leg 46 may have
a plurality of openings formed vertically in one face of t}le leg 46. A pinmay be inserted
mto a selected opening and received in an opening in the well 44 to provide a means for
locking the leg 46 ét a desired extension from the well 44.

The present invention is also directed to a method of assembling the disclosed
sub-flooring assembly. First end 12 of one section 10 is disposed adjacent second end 14
of another section 10, with the keying means 24 on one section 10 aligned with the cavity
30 on the adjécent section 10, as best shown in Figure 8. The two sections are moved
toward one another so that the male prong 26 is received in the cavity 30, as best silomm

in Figure 9. The sections are moved laterally with respect to one another such that the
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male prong 26 is received in the pocket 32, as best shown m Figure 10. The T -shaped
male prong 26 is received within the larger T-shaped pocket 32 1n a manner so that
vertical and sideway movement is restricted, as best shown in Figure 11. The first end 12
of the one section 10 abuts the second end 14 of the other section 10.

When ends 12, 14 of the two sections 10 are joined, the first sides 16 of both
sections 10 are aligned and coplanar, as best shown in Figure 12. Likewise, the second
sides 18 of both sections 10 are directly aligned and coplanar. This end-to-end joining of
sections 10 1s repeated to provide an assembly having a desired length.

Sections 10 may also be joined side-by-side, as best shown in Figure 13. Sections
10 are disposed side-by-side, with first side 16 of one section 10 adjacent second side 18
of another section 10. Sections 10 are aligned side-by-side so that ends 12, 14 of the
sections 10 being joined are aligned and coplanar. Rigid inserts 22 are received in the
respective receiver channels 20 1n the sides of the sections 10 being joined. The rigid
insert 22 is wider than the depth of the receiver channel 20 and extends outwardly from
the receiver channel 20 1n the one section. The extending portion of the rigid insert 22 is
recerved 1n the receiver channel 20 of the adjacent side-by-side section 10 and the
sections are moved to abut one another with the rigid insert 22 being fully received in the
cooperating adjacent receiver channels 20.

The respective slots 34 in the adjacent side-by-side sections are aligned in parallel
rows. Braces 36 are disposed in the rows of slots 34 to provide rigidity to the panel, and
also to join the adjacent sections 10 together. A brace 36 may also extend through a
plurahty of slots aligned together. For example, a brace 36 having a length of

approximately 90-96 inches may be inserted through slots 34 to support four side-by-

10
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side sections. A panel measuring 4’ x 8' may be formed for ease of haﬁdling and for
increased versatility. However, other dimensions may be used. In order to further secure
each section 10 to the respective brace 34, a screw or fastening means may be disposed 1n
each bore 38 in the upper surface 40 of each section 10, which is connected to the brace

5 34 and aligned directly beneath the respective bores 38.

This side-by-side assembly is repeated until a desired number of sections 10 are
joined to form a panel having the desired dimension. The first ends 12 of sections 10
joined side-by-side may be joined with the second ends 14 of another group of sections
10 joined side-by-side, as best shown in Figure 14. When so assembled, the sections 10
10  are oriented with the respective keying means 24 being aligned and coplanar, and all of
the respective cavities 30 are aligned and coplanar in a plane paraliel with the plane on

which the keying means 24 lie. The spaced-apart slots 34 m the sides of the adjacent

sections are also in alignment forming two parallel rows of slots.
Two panels formed from a plurality of joined sections may be placed end-to-end
15  so that the keying means 24 on one of the panels engages the locking means 28 on the
other panel. For example, the two panels may be mterconmected to form an 8'x &'
assembly. Alternatively, the ends 12 of some of the sections 10 may be joined with the
ends 14 of some of the sectiong 10, as best shown in Figure 14. Thus, two panels may be
joined in an offset configuration. Various flooring configurations may be easily
20 assembled. In order to disassemble the flooring assembly, the reverse of the above
procedure is followed.
It should be understood that any number of sections 10 may be joined end-to-end

and/or side-by-side in order to provide an assembly having the desired dimensions. The

11 -
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assembly 1s not restricted to square or rectangular configurations but may have irregular
shapes. Although sections having 2' x 4' are described above, tile sections may be formed
having any dimensions desired.
The opposite sides 16, 18 of each section preferably include a plurality of spaced-
5  apart bolt holes 48 formed therein, as best shown in Figures 15-16. When ;s.ections 10 are
abutting 1n a side-by-side relation, bolts and fasteners 50 may be recéived in the bolt
holes 48 to further secure the sections to one another and to reduce any possible
movement between the adjacent sections. The sections may be inverted during assembly
to facilitate 1nstallation of the bolt and fasteners 50.

10 It 1s further preferred that an opening 52 be formed in each opposite end 12,14 of
each section 10, as best shown in Figures 3 and 4. The openings 52 are proximate the
corners C of each respective section 10, with four such openings 52 in each rectangular
section 10, as best shown i Figure 5. When the sections 10 are disposed side-by-side, the
openings 52 1n the respective sections are adjacent to one another. A connector 54,

15 pieferably U-shaped, may be disposed in the openings 52 of the adjacent sections; as best

shown m Figure 13. The connector 54 has bifurcated arms 56 with one arm being
recerved in the opening 52 in one section and the other arm being received in the opening
52 1n the adjacent section. A plurality of connectors 54 may be disposed in the side-by-
side sections 10 to further assist retaining the adjacent sections 10 in their side-by-side
20 dasposition.
A sub-flooring panel 60 according to a second embodiment is best shown in

Figures 17-20. Panel 60 preferably has a rectangular configuration with first and second

ends 62, 64 and first and second sides 66, 68. Similar to the first embodiment, panel 60

12
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includes a male component 70 disposed on first end 62, and an opening 72 disposed on
second end 64. Panel 60 preferably includes a substanﬁally planar top surface 74, as best
shown m Figures 17 and 19. As best shown in Figures 18 and 20, a bottom surface 75
preferably mncludes a plurality of support struts 76. Support struts 76 are preferably
disposed 1n a grid or honeycomb pattern. Support struts 76 preferably have a height
equal to or less than the height of ends 62, 64 and sides 66, 68. However, 1t should be
understood that support struts 76 may have a uniform height, and be uniformly spaced.
Alternatively, support struts 76 may have variable heights, and be spaced non-uniformly
or m a pattern.

It should also be understood that the precise spacing and pattern of support struts
706, as well as the thickness of support struts 76, may vary depending on the material from
which panel 60 is formed. However, support struts 76 should have a sufficient thickness,
spacing, and pattern to provide the desired rigidity to panel 60. Likewise, the thickness
between planar top surface 74 and bottom surface 75 may vary depending on the material
used to form panel 60, but the thickness between planar top surface 74 and bottom
sﬁrface 75 should be sufficient to provide the desired rigidity to p;':mél 60.

As best shown in Figures 21-23, male component 70 includes a stem 78 attached
to farst end 62, and an o;ltermost tlange 80 attached to stem 78. Preferably, flange 80 has
a length greater than the length of stem 7'.8, with an angled tip 82 extending outwardly
from stem 78 toward second side 68. Male component 70 may be mtegrally formed with
panel 60, or secured to first end 62 using fasteners, adhesive or the like. Male componént
70 1s preferably formed from a polymer material. Holes 84 may be formed in male

component 70, such as during the molding process, to minimize the chance of any

13
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internal air bubbles forming within male component 70 which could adversely affect its
structural integrity. Male component 70 may be T-shaped m cross-section, as best shown
in Figure 22. Altematively, male.component 70 may include a ball or other flange
having a diameter greater than the diameter of stem 78. Preferably, male cbmponent 70

1s disposed on first end 62 closer to second side 68 than to first side 66, as best shown in

Figure 23.

As best shown in Figures 24-25, opening 72 extends into second end 64 to form a
cavity 86. A pocket 88 1s formed in cavity 86, as best shown in Figure 25. Opening 72 is
configured so that male component 70 of one panel 60 may be inserted therein. Thus,
ﬁ}lst end 62 of one panel 60 abuts second end 64 of another panel 60, as described above
for the first embodiment. Pocket 88 is conﬁgured to recerve angled tip 82 therein. Thus,
pocket 88 preferably inqludes angled walls complimentary to angled tip 82, so that angled
tip 82 fits snugly within pocket 88. Cavity 86 preferably includes a plurality of spaced

teeth 90 or ndges against which flange 80 may be shd.

Cavity 86 and pocket 88 have a length greater than the length of opening 72. In
addition, flange 80 and tip 82 have a length greater than the length of stem 78. When
joining two panels 60 together end-to-end, male component 70 is aligned with and
mserted through opening 72 so that flange 80 is disposed within cavity 86. When male
component 70 1s mitially aligned with opening 72, sides 66, 68 of the two panels 60 are
offset (stmilar to sides 16, 18 of the sections shown in Figﬁre 9). The two panels 60 are
then moved laterally with respect to one another so that tip 82 slides into pocket 88.

Given opening 72 does not extend into pocket 88, male component 70 is secured within

cavity 86 when tip 82 1s received in pocket 88.

14
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As best shown i Fi gure' 17, panel 60 may mclude receiver channel 92 on each
side 66, 68, which is similar to recetver channel 20 of the first embodiment.
Accordingly, rigid insert 22 may be disposed in each receiver channel 92, and provides
sui:vport to panel 60, reduces flexibility of panel 60, and joins adjacent panels 60 disposed

5 side-by-side. Receiver channel 92 may have dimensions stmilar to those of recerver

channel 20 described above. However, it should be understood that the precise

dimension of receiver channel 92 may vary depending on the dimensions of rigid msert
22. For examﬁle, it may be desirable for some applications to provide a relatively thick
nigid msert 22 for additional support.

10 As best shown m Figure 17, panel 60 may also include a pair of spaced-apart slots
94 tormed on the respective first and second sides, 66, 68. Slots 94 may be configured
for recerving brace 36, as described above, extending from first side 66 to second side 68.
Alternatively, each'slot 94 may form a pocket for receiving a shorter brace or bar, such as
a length of rectangular metal ‘tui)ing Iainch X 2 inch, preferably 11 gau gé. For example,

15  each slot 94 may have a depth of about 2% inches. Slots 94 may also include sizing bars
95 disposed within each slot 94, between which the brace may be disposed, as best shown
in Figure 26. The brace is received in slots 94, and extends perpendicularly outwardly
from the respective first and second sides 66, 68. Braces are received in corresponding
slots 94 in the respective first side 66 and second side 68 of aligned, adjacent panels 60.

20  Braces 36 provide additiona] support to each panel 60 and minimize movement between

jomed panels 60. Each brace 36 may be fastened within the respective slot 94 using

tasteners, which are inserted through corresponding bores 96 disposed on top surface 74,

as best shown in Figure 19.

15
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Panel 60 also preferably includes at least one cam lock assembly 100 disposed
proximate first side 66, as best shown in Figures 26 and 27. A cam slot 102 1s disposed
on first side 66. Cam slot 102 1s preferably L-shaped.. A cam chamber 104 is formed on
bottom surface 75 adjacent cam slot 102. Cam chambér 104 preferably has a cylindrical

configuration, with sides 106 and a base 108. Cam chamber 104 is configured for

recerving a cam lock 110.

As best shown m Figures 28 and 29, cam lock 110 includes a cylindrical body 112
having first and second ends 114, 116, respectively. A head portion 118 extends
outwardly from first end 114. Preferably, head portion 118 has a substantially cylindrical
configuration, and 1s axially aligned with body 112. Head portion 118 preferably has a
diameter less than the diameter of body 112. An L-shaped arm 120 having first and
second legs 12‘2, 124 extends outwardly from second end 116. First leg 122 extends
outwardly from and preferably substantially perpendicular to second end 116. Second
leg 124 extends outwardly from a free end of first leg 122, and preférably substantially
perpendicular to first leg 122. Second leg 124 is preferably arcuate, though it may also
be substantially planar. Preferably, body 112, head portion 118 and arm 120 are
integrally formed from a polymer material. Preferably, body 112 is hollow, with an
axially aligned bore 126 extending into second end 116, as best shown in Figure 29. The
hollow configuration of cam lock 110 limits the amount of material required for
manufacture, thereby reducing costs. In addition, if cam lock 110 is formed from a
molded polymer mateﬁal, molding and cooling time are decreased with the hollow

configuration, which also reduces manufacturing costs. Of course, cam lock 110 may

also be solid, or mclude other openings.

16
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Cam lock 110 is received in cam chamber 104, as best shown in Figures 26 and
27. Preferably, base 108 of cam chamber 104 is configured for receiving first end 114
with head portion 118 therein. An outermost edge 128 of sidewall 106 preferably
includes a notch 130 extending ihto sidewall 106 along a portion of edge 128, as best
shown m Figure 27. Cam lock 110 is received in chamber 104, with head portion 118
adjacent base 108. Arm 120 1s received within notch 130, and extends outwardly
therefrom. Arm 120 1s rotatable along notch 130, preferably at least about 90°, and may
be swiveled so that a portion of first leg 122 and second leg 124 pass through cam slot

102 on first side 66.

A cap 132 may be secured to outermost edge 128 of sidewall 106 using fasteners

F, pms, adhesive, or the like. Cap 132 thereby closes off cam chamber 104 after cam

lock 110 1s disposed therein. However, notch 130 is not closed off by cap 132, and thus

arm 120 1s allowed to move élong notch 130. Cap 132 secures cam lock 110 within

chamber 104, and minimizes the possibility of debris entering chamber 104 or bore 126

of cam lock 110.

Second side 68 of panel 60 also includes cam slot 102, as best shown in Figure
18. Cam lock 110 is pivotally disposed in chamber 104 so that second leg 124 may be
moved through cam slot 102 on first side 66 of one panel 60 and through slot 102 on
second side 68 of an adj acently disposed panel 60. Thus, the two panels 60 may be
secured together by cam lock 110, as E;est shown in Figure 30. Preferably, each panel 60
mcludes a plurality of spaced cam lock assemblies 100 along first side 66 and

corresponding cam slots 102 along second side 68, as best shown in Figures 17-20 and

17
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30. For example, each panel 60 may include three spaced cam assemblies 100 proximate
first side 66.
Abutting sides 66, 68 of adjacently disposed panels 60 may also be secured
together using a plurality of fasteners, as described above. Bolt holes 133 may be formed
5  along sides 66 and 68, as best shown in Figure 17. When panels 60 are abutting 1 a side-
by-side relatioﬁ, bolts and fasteners 50 may be received in the bolt holes 133 to further
secure panels 60 to one another (similar to sides 16, 18 shown in Figure 15), which
‘minimizes the possibility of any movement between the joined panels 60.
Panel 60 preferably includes a well 134 formed m bottom surface 75 proximate
10 each comer C, as best shown in Figures 18 and 20. Well 134 1s similar to well 44
described above, and is configured for receiving a leg 46 for supporting panel 60 at a |
desired ﬁei ght above the surface on which panel 60 is set up, as best shown in Figure 26.
Leg 46 may be a section of tubular metal stock. An opening may extend through first and
second ends 66, 68 into the respective well 134, through which a pin may be mnserted.
15  When leg 46 is disposed within well 134, the pin is received in an associated hole in leg
46, thereby locking leg 46 at a desired extension from well 134.

Panel 60 may also include an opening 136 formed proximate each corner C of
first and second ends 66, 68, as best shown in Figures 17 and 18. A connecting bar, such
as tubular metal stock (not shown), may be inserted mto aligned openings 136 of two

20  panels 60 abutting each other in an end-to-end fashion. Alternatively, connectors 54 may

be disposed in openings 136 of panels abutting each other m a side-to-side fashion, as

described above.

18



CA 02648908 2008-10-09
WO 2006/113228 PCT/US2006/013497

The present invention has been described with reference to various embodiments
for purposes of explanation only. However, it should be understood that features of one
embodiment may be incorporated into another embodiment. In addition, any preferred
dimensions are exemplary, and the present invention 1s not so limited. Thus, 1t will be

>  apparent to one of ordmary skill in the art that various modifications and variations can
be made m construction or configuration of the present invention without departing from
the scope or spirit of thé mvention. It 1s mtended that the present invention cover such
modifications and variations, and as may be applied to the central features set forth

above, provided they come within the scope of the following claims and their

10 equvalents.

19
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We claim:

1. A flooring assembly, comprising:

at least three rectangular sections, each of said sections including a first locking
mechanism on opposite ends thereof and a second locking mechanism on opposite sides thereof:

wherein said first locking mechanism comprises:

a male component extending outwardly from a first end of each of said sections, said
male component having a stem attached to said first end and a flange attached to a distal end of
said stem, said stem having a width less than a width of said flange;

an elongated cavity disposed in a second end of each of said sections;

a pocket formed in an end of said cavity;

an opening disposed on said second end of each of said sections, said opening extending
into said cavity, said flange of one of said sections receivable in said cavity of another ot said
sections through said opening when said sides of said sections are offset so that said first end of
one of said sections abuts and is parallel to said second end of the other ot said sections, and a t1p
of said flange is laterally slidable from said cavity into said pocket as said abutting ends laterally
slide against each other until said sides of said sections are aligned, thereby detachably securing
said abutting ends of said sections;

and wherein said second locking mechanism comprises:

a first slot disposed on a first side of each of said sections, said first slot extending into a

cam chamber:

a second slot disposed on a second side of each of said sections;
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a cylindrical cam lock disposed within said cam chamber, a portion ot said cam lock
rotatably moveable through said first slot of one of said sections and into and securable within
said second slot of another of said sections when said sides of said sections are abutting each

other, thereby detachably securing said abutting sides of said sections.

2. The flooring assembly of claim 1, further comprising:

a pair of spaced slots formed in the respective first and second sides of each of said
sections, each of said slots extending substantially perpendicular to the respective first and
second sides,

a brace having a first portion and a second portion, said first portion receivable in said
slot formed in said first side of one of said sections and said second portion receivable in said

slot formed in said second side of another adjacently disposed and abutting section.

3. The flooring assembly of claim 2, wherein said brace is a rectangular metal bar.
4. The flooring assembly of claim 1, wherein said male component 1s T-shaped 1n cross-
section.

5. The flooring assembly of claim 1, wherein said tip of said flange includes angled sides.

6. The flooring assembly of claim 5, wherein said pocket includes angled walls

complimentarily configured to said angled sides of said tip so that said tip fits snugly within said

pocket.
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7. The flooring assembly of claim 1. wherein said cavity includes a plurality ot spaced

ridges, said flange laterally slidable against said ridges.

8. The flooring assembly of claim 1, wherein each of said sections includes a top surface

and a bottom surface, said top surface being substantially planar.

9. The tlooring assembly of claim 8, wherein said bottom surface includes a plurality of
support struts, said ends and said sides having a first height, and said support struts having a

second height no greater than said first height.

10.  The flooring assembly of claim 9, wherein said support struts form one of a honeycomb

pattern and a grid pattern.

i1.  The flooring assembly of claim 8, further comprising a well formed in each corner ot said

bottom surface.

12.  The flooring assembly of claim 11, further comprising a plurality of legs, each ot said

legs receivable in a corresponding one of said wells.

13.  The flooring assembly of claim 1, wherein each of said sections includes at least two of

sald cam locks and corresponding chambers and slots.
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14.  The flooring assembly of claim 1, wherein said sections are formed from a material

selected from the group consisting of a high performance thermoplastic (HTP) structural foam

resin, a fiberglass reinforced polymer composite, and a lightweight metal.

15.  The flooring assembly of claim 1, wherein each of said sections further comprises a rigid
insert extending outwardly from said first side thereof, and a receiver channel extending into said

second side thereof, said rigid insert of one of said sections received in said receiver channel of

an adjacently disposed and abutting another of said sections.
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