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dances requiring a hard, smooth, wood-like surface. These facilities, and others like
them, require an interchangeable floor system that can be switched between different
15  surfaces, depending upon varying needs.
It is necessary that a portable floor be easy and quick to install, provide a
secure and level dance surface, and be able to withstand the exertion of substantial
forces from people walking or dancing on it. The sections comprising the portable
floor will also be preferably joined such that the method of joining leaves no joining
20  apparatus visible from the exterior in the assembled floor. Thus, it is preferred that no
external screws, bolts or other fasteners be used. The absence of such parts is preferred
on both aesthetic and functional grounds, as the dance floor will appear to be more

permanent and attractive if no exposed fasteners are evident, and there is less
likelihood of injury from tripping or stumbling over exposed or loosened parts.

25 It is also preferred that the dance floor be quickly and easily installed and
removed, as well as being easily portable. Therefore, the floor should be able to be
installed with minimal parts and labor. On disassembly, the resulting floor sections
should be compact and lightweight such that they may easily be transﬁorted and
stored.

30 A further preferred feature is that the dance floor be constructed in a manner
and using materials which may withstand the rigorous wear and tear of frequent use.
Also, the portable floor should include sloping edge trim to merge as smoothly as
possible with the underlying surrounding permanent floor surface, which is often a
carpeted area. :

35 ~ In order to address this need for interchangeable floors, various portable floor
systems have been developed, most designed to create a surface suitable for dancing
over an underlying surface unsuitable for dancing. A number of different designs have
been proposed and produced. Typically, these portable floors have included individual
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PCT/ US96/ 192 #n disengage from one another. A typical example of such a floor is disclosed in
United States Patent No. 5,033,241, issued to Max. This form of dance floor has the
significant drawback of being limited to a size which can easily fold and be carried as

15  one piece. Therefore, only extremely small dance floors may be created. ~ Other
inventors have attempted to use interlocking sides, often with some sort of "tongue and
groove" joining method. However, those designs using tongue and groove joints have
had draw backs, including difficulty in assembly and disassembly, and sliding of
pieces with respect to one another along their edges. These floors also require

20  complementary lock devices which add to the complexity and cost of manufacture and
" require additional set up and take down time. In addition, these lock devices may
often disengage or malfunction, resulting in floor sections coming apart and an unsafe
floor.
It can be seen then, that a new and improved portable floor is needed which is

25  durable and lightweight. In addition, such a floor should provide for secure attachment

of adjacent floor sections without requiring complicated locking mechanisms. Sucha
floor should also be easy to assemble and disassemble with a smooth transition to the
underlying surface. The present invention addresses these as well as other problems
associated with portable floor systems.

30 Summary of the Invention

The present invention is directed to a portable floor system which may be used
to provide a second floor surface wherever multiple uses necessitate having more than
one type of floor surface. Most frequently, the portable floor system will be used to
create a temporary dance floor in a place where a permanent dance floor is not desired.

35 Such places include hotels, convention centers, schools, reception halls, and clubs.

The portable floor system may be quickly assembled and disassembled from
individual floor sections which are easily transported and stored. The individual floor
sections of the present invention are joined by interlocking tongue elements from one
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receiver element is open for receiving the tongue element from only the side of the

panel. These different configurations of receiver elements are placed on adjacent sides

20  of the individual panels, and permit joining of the panels in one of two methods:
sliding the tongue element into the side of a receiver element, or for receiver elements
having access through a bottom opening, lowering the receiver element onto the top of
a tongue element.

The two configurations of receiver elements permit an easy joining of

25  numerous panels to form the completed floor. When joining adjacent panels, the
tongue element of a first panel is inserted into the side opening of receiver elements of
a second panel. Next, additional receiver elements having bottom access on the
second panel are lowered onto tongue elements of a third panel.

In addition, the portable floor system includes edge sections which create a

30  smooth transition from the portable floor panels to the permanent floor surface. These
edge sections aiso join to the floor panels by tongue elements and receiver elements.
The tongue elements of the edge sections are broader and thinner than the tongue
elements of the portable floor panels, which permits them to be supported by
restricting portions extending into the opening of the receiver elements.

35 -According to a second embodiment of the present invention, at least one side
of the panels includes a convex profile with a horizontally extending portion arcing
outward from the side of the panel. At least one of the other sides of each panel
includes a concave profile with a horizontally extending portion arcing inward from
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15 : Brief Description of the Drawings
In the drawings, wherein like reference letters and numerals indicate
corresponding elements throughout the several views:
Figure 1 shows a top plan diagrammatic view of a portable dance floor
apparatus according to the principles of the present invention;
20 ~ Figure 2 shows a top plan view of a square floor pane! for the floor system
~ shown in Figure 1; |
Figure 3 shows a top plan view of a half size floor panel for the floor system
shown in Figure 1;
Figure 4 shows a side elevational view of a tongue element for the floor section
25 showninFigure 1; _ |
Figure 5 shows a side elevational view of a ﬁrst complementary groove
element; )
Figure 6 shows a side elevational view of a second complementary groove
element;
30 Figure 7 shows a side sectional view of a tongue element for the floor shown in
Figure 1;
Figure 8 shows a side sectional view of the first complementary groove
element taken along line 8-8 in Figure 5;
Figure 9 shows a side sectional view of the second complementary groove
35 element taken along line 9-9 in Figure 6;
' Figure 10 shows a side cross-sectional view of a tongue element being tilted
into engagement with the first complementary groove element;
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a 30 snoot h tr digureil8shéwsoasidésectiondl afeveof the side pfithe ifloot panehshoparinanent
~floor surfagheI1i8%4ken through a first complementary groove element; |
Figure 19 shows a side sectional view of the side of the floor panel shown in
20 Figure 14 taken through a second complementary groove element;
Figure 20 shows a side sectional view of the side of the floor panel shown in
Figure 14 with a concave side profile taken through a tongue element;
Figure 21 shows an end detail sectional view of an edge trim panel having a
convex profile and a tongue element for the portable floor apparatus shown in
25  Figure 16; | . |
Figure 22 shows an end detail sectional view of an edge trim panel having a
concave profile and a groove element for the portable floor apparatus shown in Figure
16; : '
Figure 23 shows a side elevational view of the tongue connector element
30  shown in Figure 17,
Figure 24 shows a side elevational view taken of an edge portion of a floor
panel having a convex profile and a groove extending along the profile;
Figure 25 shows a side elevational view of an edge trim panel having a
concave edge profile and a horizontally extending ridge protruding from the concave
35 profile;
Figure 26 shows a side sectional view of the floor panel edge portion shown in
Figure 24 connected to the edge trim panel shown in Figure 25; and
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a where a dance floor may be needed only for some occasions and a permanent dance
floor would limit the utility of the space. The dance floor 20 includes a number of
panels 22 which are preferably rectangular or square panels. In a preferred
15 embodiment, the panels 22 are square with a standard width, such as 1.2 meters or 4
feet. In order to improve alignment and for better attachment and connection, half-size
panels 24 are placed in alternating rows so that the panels 22 are offset from one
another from row to row to break up the continuous seams between panels. Although
a floor 20 having only three rows of a width of two full-size panels is shown in Fig. 1,
20 itcanbe appreciated that any larger size floor having a greater width and length may
also be utilized using a greater number of panels. Edge trim sections 26 and 28 and
edge trim comner sections 30, 32, 34 and 36 provide a gradual slope from the edge of
the upper planar portable floor surface to the underlying floor. The resulting floor has
an extended planar surface area with a gradual sloping edge to the underlying floor
25 surface. _
Referring now to Fig. 2, there is shown individual floor panel 22. The floor
panel 22 includes an upper facing 102 such as melamine or other durable surface
material. In addition, edging material 106 extends around the periphery of each of the
panels 22, and is attached as explained hereinafter. On two adjacent sides of the panel
30 22 are placed tongue-type elements 40. Tongue-type elements 40 extend from the side
' of the panel 22 and engage complementary groove type recesses on adjacent panels.
The complementary groove-type retainer elements 50 and 70 are positioned on the
other two sides of each floor panel 22. In the preferred embodiment, the full-size floor
panels 22 are identical in order to provide for easier manufacture and layout. The
35  complementary groove-type retainer elements 50 and 70 are configured for receiving
the tongue elements 40 as well as tongue elements 90 from the edge trim panels 26
shown in Figs. 12 and 13, as explained hereinafter.

t he
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construction having a foam core 100 with an upper facing sheet 102 and a bottom
support plate 104. Plastic or rubber edging 106 extends around the periphery of the
15  core 100. The edging 106 includes a connective member 108 which is pushed into the
foam core 100 and may also be adhesively attached and include barb members to resist
removal. The tongue elements 40 insert through the edging 106 into the foam core
100 and may be adhesively attached and/or retained by pins or screws 48 extending
upward through the bottom support layer 104. The layers 100, 102 and 104 are
20 typically adhesively attached to form a panel member which then has the edging
material 106 mounted thereto.
~ Referring now to Figs. 4 and 7, there is shown a tongue-type element 40
mounted along the side of panel 22. The tongue-type element 40 includes a lower
horizontal portion 42 extending into the side of the panel 22. The tongue element 40
25  includes a substantially horizontal portion 42 extending inward to provide sufficient
connection to the floor panel. The horizontal portion 42 extends outward slightly from
the side of the floor pane] through the edging material 106. An upward bending
portion 44 extends at a substantially 45° angle from horizontal. A lip is formed on the
upper surface thereof for engaging a retainer portion of the retainer elements, as
30  explained hereinafter. As shown in Fig. 4, the tongue element 40 includes tapered
sides 46 which provide for a degree of self-alignment during assembly as the tongue
elements 40 insert into the complementary groove-type elements 50 and 70, and is
radiused at the bottom to facilitate assembly. '
Referring now to Figs. 5 and 8, there is shown a first groove-type element 50,
35  which is complementary to and configured for receiving the tongue elements 40 and
90, as explained hereinafter. The first groove elements 50 include a plate member 52
which may be of a cast metal material or constructed of other durable material. The
plate member 52 forms a recess 54 which is complementary to and configured for
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Figure 11 shows a side cross-sectional view of a tongue elenent in
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10  portion 62 is conﬂgured for receiving the tongue elements 40 of the floor secnons
Restricting portions 64 extend inward from the bottom of the orifice to form the
narrow opening 62 and aid in guiding the tongue elements 40 into the orifice for
proper alignment. The lower portion 62 of the orifice 56 is framed by a cross member
66 extending at an underside thereof to provide support below the tongue elements 40

15  wheninserted. The first groove element 50 is mounted by screws 118 or other
connecting methods well known in the art.

Referring now to Figs. 6 and 9, there is shown a second groove-type retainer
element, generally designated 70. The second groove-type element 70 differs from the
first groove-type element 50 in that the recess 74 is open to both the front and bottom

20  without interruption from a cross member. Similar to the first groove-type element 50,
the second groove-type element 70 includes a plate member 72 mounting into the side
of the floor section 22. The plate member 72 includes a recess 74 with an orifice 76
opening in the side of the groove element 70. As with the first groove-type element
50, the second groove-type element 70 is configured for receiving the tongue elements

25 40 and 90 from the floor sections and edge trim sections. Upper retainer portion 78
extends downward into recess 74 forming a side opening 76. The recess 74 also opens
to below the plate member so that when adjacent panels are fitted together, the groove-
type elements 70 may be lowered onto the tongue elements 40, as is required for
assembly, as explained hereinafter. The upper retainer element 78 then engages the

30  upper surface of the tongue element 40 to connect and retain the adjacent sides of the
panels.

Similar to first groove-type element 50, second groove element 70 includes
opening 76 to the side having a widened upper portion 80 and a lower narrow portion
82. Restrictive portions 84 extend inward from each end to form the narrowed portion

35  82. The plate members 72 are mounted to the panels with bolts or screws 118 or other
methods well known in the art.

Referring now to Fig. 12, edge trim section 26 is shown and includes an upper
sloping surface 112 and support legs 114 and 116. Tongue elements 90 extend.
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element 40 is 50 mm wide. In addition, it can be appreciated that the tongue-type
element 90 is thinner to insert into the upper portions 60 and 80 of the recesses while
the tongue element 40 is thicker, extending into the lower portion 62 and 82 of the
15 orifices 56 and 76 intermediate the restrictive portions 64 and 84.

Referring now to Fig. 10, to connect and secure adjacent edges of a first floor
section having a groove type element 50 with a second floor section having a tongue
element 40, the first section, having the adjacent side with the tongue element 40, is
tilted upward. The bent portion 44 of the tongue element 40 is oriented in a

20  substantially horizontal plane and then inserted horizontally into the orifice 56 of the
recessed element 50. The floor panel 22 having the tongue element 40 is then tilted
further downward and the tongue element 40 is slid further into the recess 54 with the
bent portion 44 extending behind retainer portion 58. As shown in Fig. 11, when the
tongue element 40 is inserted fully into the recess 54, the angled upper surface of the

25  bent portion 44 of the tongue element 40 engages the rear complementary angled
surface of the upper retainer portion 58 of the groove-type element 50. At this
position, both panels 22 extend horizontally on a supporting surface and resist
separation forces as bent tongue portion 44 engages upper retainer portion 58. To
separate the panels 22, the floor panel having the tongue element 40 is tilted upward

30  and the panels can be slid apart as shown in Fig. 10.

In a similar manner, the edge sections 26 having tongue elements include
tongue elements 90 which insert into the recess 54. However, the lower portion of the
tongue element 90 rests above the restrictive portions 64 so that the tongue element 90
can only insert into the widened portion 60 of the recess 54. The upper bent portion 94

35  of the tongue element engages the rear complementary angled portion of the retainer
portion 58 to prevent horizontal separation of the two floor panels. It can be
appreciated that although the above description of placement of a tongue element 90



WO 97/ 21011

PCT/ US96/ 19

Fi gure 27 g‘fﬂ)éplg“m de el evational view of a floor panel edge porf’lon W th
a concave side profile and a groovelborned in the profile;

Figure 28 shows a side elevational view of an edge trim panel having a
convex &b bﬁﬁ%ﬁd@ﬁﬂb&&%ﬁh&ﬁs@éfo@%‘&@ﬁeﬁﬂ ﬁlegbmem#'aﬂa fik fPm the
convex profil ure a_side evat | vi ew of the
f1 oor panel %é%ﬁ?‘i‘&#%%ﬁ ngueeqn;pnp&gs °i)’-’§1qnﬁ &0.edge trim

panel shown in Fi gsme&&irst side of the attaching floor panel musﬂhetpavdtaﬂtolm@ﬁrth@t i on of

| par i cul ar GBS SEER 40 iptq the sopsss 54, ivip Bp bagieciRgh ef e bR B Eme S T
floor syst®em neelyattathing foeri pmelk hairggrodvesslgoenta ) must alsorengage the tonguem i s

i call
typically ”Seglﬁ?ﬁné 4@%??1&3%%8151 eﬂgﬂg %Eﬁé sanf¥ro®l 'i-wa&er‘YﬁE‘hbtﬁ%s&ﬁl@% ﬁﬁaces

where a dance oor y for_ sone occasli’ons
dance . ﬂ@manvldemo pdiacent sides aiith¢ same tigne.; Heerefors; the W@hﬁ%@tﬂpoor 20

squar e panel o iE “‘E };";‘%2‘:@%&%?a%?d&“°q°‘%ﬂf°’§§§§§°%§ﬂ‘§§“g§“ﬁ' nare
u u

with astandaPB the s §hg ear ang}

i nprove al0 gnthenetameripdrtion@8t t er attachnment and connection, half-si ze
panel s 24 are plac ffset
from one ano?%é‘ﬂ? ?o?nﬂge%okgﬂs TOW-t 0 %S%Q@lﬁ%%ﬁ?ﬁ%% tﬁgggéle%a%gks

bet ween panel 82 and 24 banstidentical pogitioningrofiongug elemgntsA0and grenyertypaselements wi dt h
any 1arger S?E%‘PZ@?“S%wmrtﬁiﬁ&'%ﬂ%‘%ﬁ? g SRRl Wih Rl |20
utilized usi nipdicaling eé\PPFRE‘%ﬁ%tF g3itipn pEthe tongyg and % ’PF%‘EST% and 28 and
edge tri ngor agprogiaits positiondbf aldngudelaineht 30 eptendihgl frofh e side of thelpanels p2 om

the edge of and 24 is indicated by the letter A in Fig. 1. Similarly, the position of the first groove-
type elements 50 is indicated by the letter B. Groove-type recessed elements 70 are
indicated by the letter C and the tongue elements 90 from the edge trim sections 26 are
indicated by the letter D.
20 Assembly of the floor 20 begins by positioning the first floor pan¢l 22 shown

in the uppermost left portion of Fig. 1. The floor panel to the immediate right of the
first panel is attached by lowering the recessed elements 70, indicated by letter C, onto
the tongue elements 40, indicated by letter A. This process is repeated until the first
row of panels is completely formed. In the preferred embodiment, the adjacent ToWs
25 of panels are staggered so that the full-size panels 22 can interlock with two full size
panels 22 in each adjacent row. Therefore, to begin the second row, one half-size
panel 24 is placed at the side of the left-most panel 22 from the first row, below the top
row as viewed in Fig. 1. The tongue element 40, as indicated at letter A is brought
proximate the groove-type recessed element 50, indicated as letter B and the panel 24
30  istilted up and the tongue element 40 is inserted into position, as shown in Figs. 10
and 11. The full-size panel 22 to the right of the half-size panel 24 is similarly placed
with the tongue elements A inserting into the groove-type recessed elements indicated
at letter B from the first row of the panels. However, as the tongue elements A
extending to the right from the half-size panel 24 cannot be pivoted at the same time as
35  the side adjacent the first row of panels, the recessed elements indicated at C must be
second groove-type recessed elements 70 having an open bottom so that as the panel is
pivoted downward, the tongue element can enter the bottom of the recess 74 and
engage the retaining portion 78. This process is repeated with adjacent panels 22
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In a similar manner, edge trim sections 26 having tongue elements 90,

indicated by letter D, are connected to the sides of the planar floor surface where
recessed elements 50 and 70, indicated by letters B and C are positioned. The sections

15 26 are tilted at an angle and the tongue elements 90 are inserted into the upper widened
portions 60 and 80 of the recesses 54 and 74 in 2 manner similar to that shown in
Figs. 10 and 11. When inserted, the tongue elements 90 engage the retainer members
58 and 78. Similarly, corner sections 30 and 34, which have oppositely angled 45°
complementary corner portions, are attached to the edge of the planar floor surface.

20  The assembled floor 20 includes an extended pianar floor surface and a gradual
transition from the floor surface to the underlying surface. With the present
configuration, as the edge trim sections are stepped on and other forces are applied,
greater support is needed below the tongue elements 90. However, it can be
appreciated that the restricting portions 64 and 84 provide support from below the

25  tongue elements 90 to hold the edge trim sections 26, 30 and 34 securely in place. Ina
similar manner, the lower cross-connecting members 66 of the groove elements 50 in
edge trim sections 28, 32 and 36 provide support below the tongue elements 40 of the
floor sections. In this manner, a secure connection is made between the edge trim
elements and the planar floor sections.

30 1t can be appreciated that the floor 20 is also easily disassembled by first
removing the edge trim sections. The planar floor is disassembled by removing the
last assembled piece and removing the panels in a row-by-row configuration working
right to left and then up to the next adjacent row, as viewed in the configuration shown
in Fig. 1. _

35 Referring now to Figs. 14-16, there is shown a second embodiment of a
portable floor system 20. The second embodiment of the portable floor system 20
includes floor panels 22 and half-size panels 24 similar to those described above.
However, as shown in Fig. 15, each panel 22 includes a first side 204 which includesa .
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20 Referring to Figs. 18-19, two of the sides 202 of the panel include groove type
members 50 and 70, as previously described hereinabove. The groove type elements
50 and 70 are placed in the same location as in the first embodiment and are flush with
the ends of the convex profile, along the edge. It can be appreciated that the tongue
and groove elements connect exactly the same as in the first embodiment. In the

25  alignment shown in Fig. 1, the lower sides of the panels 22 and 24 have a concave
profile 212 and groove elements 50 and the left sides of the panels have a concave
profile 212 and groove elements 70. The right sides of the panels 22 and 24, as the
panels are aligned in Fig. 1, have a concave profile 212 and tongue-type elements 40,
as shown in Fig. 20. The tongue-type elements 40 mount along a concave profile side

30 202 in a manner similar to that shown in Fig. 23.

i Edge trim panels 226, shown in Fig. 21, include a convex portion 214 which
engages the concave portions 212 of the floor panels 22 and provide a smooth
transition to the underlying surface, as described above. It can also be appreciated that
the edge trim section 226 includes tongue elements 90, as described above. For the

35  alignment shown in Fig. 1, the left and lower edges of the floor 20 would have edge
trim panels 226.
Referring to Fig. 22, edge trim section 228 includes concave profile port:. -
212 which engages the convex profile portion 214 of the floor panels 22. The ec ¢
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e TR e
upper wi dene ghergpqveg 33¢ and 232, the gopcave proﬁle portions 212 and convex profile pomons
214 remain unchanged.
Complementary to the edges shown in Figs. 24 and 27 are edge trim panels
15 shownin Figs. 25 and 28. Edge trim panel 228, as shown in Fig. 25, includes a
concave profile portion 212 which includes a ridge 234 extending horizontally along a
lower portion of the inward arcing profile portion 212. The ridges 234 are configured
to lock into the grooves 230. Similarly, as shown in Fig. 28, edge trim panel 226
includes a ridge 236 extending horizontally along a lower portion of the convex profile
20 214, The ridges 236 are configured to seat in the grooves 232.
When the edge trim panels 226 and 228 are tilted mto position as shown in Fig.
10, profiles 212 and 214 will rotate relative to one another until the ridges 234 and 236
are aligned with the grooves 230 and 232 as shown in Figs. 26 and 29. Thereisa
slight interference fit between the ridges 234 or 236 and the opposing profile portions
25 212 or 214, so that when the ridges 234 and 236 are aligned with the corresponding
grooves 230 and 232, the ridges will snap into place to provide a more secure lock for
the narrower edge trim panels which may have more relative movement than the wider
panels. Although the ridges 234 and 236 slide relatively easily over the profiles 214
and 212, the ridges 234 and 236 lock into the corresponding grooves 232 and 230.
30  When the ridges 234 and 236 are seated in the grooves 232 and 230, the ridges fill the
' grooves and are not easily rotated out of engagement with the grooves. It can be
appreciated that this configuration requires relatively little force to engage the ridges
234 and 236 and the corresponding grooves 232 and 230, but greater force is required
to disengage the ridges 234 and 236 and the grooves 230 and 232. The interaction of
35  theridges 234 and 236 seating into grooves 230 and 232 prevents the edge trim panels
228 and 226 from moving relative to the edges of the panels 22 and 24 and
accidentally unlocking. The ridges 234 and 236 provides multiple locking
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3.  The planar floor panel of claim 1, wherein:
the first receiver element is located proximate a bottom edge of the third side
15  and has an opening thereto configured for receiving a tongue element from below the
panel and from the third side of the panel; and
the second receiver element is located proximate a bottom edge of the fourth
side and has an opening thereto configured for receiving a tongue element from the
fourth side of the panel.
20
4. The planar floor panel of claim 1, wherein the second side is adjacent to and
substantially perpendicular to the first side.

5. The planar floor panel of claim 1, wherein the third side is adjacent to and
25  substantially perpendicular to the fourth side.

6. The planar floor panel of claim 1, wherein:

a first side includes a tongue element;

a second side, adjacent to the first side, includes a tongue element;

30 a third side, adjacent the second side, includes a receiver element havmg aside
opening configured for engaging a tongue element from the side; and,

a fourth side, adjacent the first side and third side, includes a receiver element
configured for engaging a tongue element from either the bottom or the side of the
panel.

35
7. The planar floor panel of claim 1, wherein each of the first and second receiver
elements include an opening configured for receiving one of the tongue elements
proximate the side of the floor panel; the opening including a restricting member
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el ement 90 is thinner to insert int mllmmﬂmmumumons 60 and 80 of the
recesses while the tongue ele exten t he
| ower portiWR9BIAd 82 of the 15 orifices 56 and 76 mterﬁt@%ﬁ#@t’?

restrictive portions 64 and 84. Referring nowto Fig. 10, to
connect and secure adjacent edges of a first floor section having a

groove type ele i th conﬂ'ﬁfl or sect Lon havi ng ,a tongue,
Ol ement 40, ¢ FEeHime i deopeing e e ok e oBEin it A Witk
el ement 40, |ﬂ1elowerpotﬁd:td‘dhuq»mmg1sfédacéﬂent portion 44 of the tongue

element 40 is oriented in a 20 substantially horizontal plane and then
i nserted horizontally into the orifice 56 of the recessed el enent 50.

The floor pan® 22Thaplanar ﬂmvengﬁdam la,rmhﬂremwlsoftﬂmtmngud eledents
further dgwn ﬁi,dgﬂg recess
54 with the Ro ﬁl’Shg%ér?B 4 ggtsgir‘\tgé%aﬁ% xﬁld ret a| ner ptc??tt |hon 58. As

shown in Flg ue elenent 40 is inserted fully into
the recess 54, the angled upper surface of the 25 bent portion 44 of the

t ongue el erren he [eg nt.ar ed rface of
t he upper ret merliﬁgsgf‘ P%WL%%@%W“R hi s
posi tion, bot imc}miaseaﬁrszmcbmbmmhtmmsxdeoﬁmaphmlmdawmnd@stﬂ@mebm and
resi st @.E)E@grgq&dforces as bent tongue portion 44 engages upper
retai ner lé)ortﬁlgfr?l 0 separate the panels 22, the floor panel
having the tongue element 40 is tilted upward 30 and t he panel s can be

slid apart asjghowyné laEﬁ:Gi]oo%BanelofclmmB wherem'tﬁb(ﬂaeﬁing‘lﬁﬁfeﬂf&%ﬁrsecénﬁe edge
sections 26 havi n%d‘é e eI e I nc tongue el egents 90 which

insert into t¥&EeY S°W8%FW%6‘FFPR%PW°PR e opening 5 gy e

el enent 90 remmeatmbweepémbﬁbfﬂﬁopanhgons 64 so that the tongue

el enent 3% can only insert into the w dened portion 60 of the recess
per

54. The bent portion 94 35 of the tongue el enment engages the rear
conpl enent ar ylhngl planari flaor panel hfclaim L wiarein the firspandtsecondFeceiverpr event

hori zontal segamahi @ieiShc h@a%%fn&?gcemnt Oectﬂgof’ﬁlerecelve SlehieRf ! at ed

t hat aIthought e apove escrl ton%e:.al ement 90
and proximate the side of eﬂoorpane for engaging an upwardl portionof a

tongue element from a second floor panel.

20
12.  The planar floor panel of claim 3, wherein the opening in the receiver elements
include a restricting portion extending into the opening along a bottom edge of the
opening.

25 13,  The planar floor panel of claim 8, wherein the tongue element is radiused along
a lower surface.

14. A floor panel according to claim 1, wherein the panel has a first side having a
portion including a horizontally extending convex profile and a second side having a
30 complementary portion configured for engaging the convex portion.

15. A floor panel according to claim 14, wherein the complementary portion
comprises a horizontally extending concave profile.

35 16. A floor panel according to claim 1, wherein the panel has a first side having a
portion including a horizontally extending convex profile and a three sides having a
complementary portion configured for engaging the convex portion.
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into an or WO8H9H! i s described for thé firrst gtoove el enentPEFS%2s2
procedure and fit is the sane for |{1§ert| ng -t he tongue el ement 90
into the second groove el enent 70. , Since a first side of the
attaching fl oor pane nust _be pi.vote nsert, the t ongue, el enent 40
into the recedd 544 ?Or&avﬂs@%ﬂbﬁs&am&é,tw%m%@mmrxm@oaf the 5
new y attachi gmprises a hprizmitallycextendingrconsaveprsfitent s 70 nust al so engage the
t ongue el ements 40 of the adjacent panel in the sane row. However, it

IS not possible to tilt the panel to two adjacent sides at the sane
time. Therefold, tneﬂ@r@qusbmpgﬂngm havi ng the open bottom can be -

| onered onfo the t g([ggﬁh lﬁgfhﬂ& Ry eachﬂ@ tion
44 of thergt ongue_el ene nt 4 engagg’ eBr eeéér ar?lg.ﬁmed S acli%%fdi’egbo

retainer portF%fOFBSI ‘Assenbl.y of the floor system20 is easy
and unconpl i cated aiioﬂéﬁeefehﬁﬁfseaﬁﬁék&aﬁrstmdeafea%ﬁ Pared; dbdve i denti cal

posi tioning of tongue DIe nts 40 an roov el.enent s 50 and 70.
As shown in Fig. 1,g Weﬁéﬁ%ﬁ’?ﬂ? & Lﬁ?‘gﬂe‘iﬂw letters
i ndi cating thelememmnﬁgnnedfmecdwmgltheftong\eelemmendnd groove el ements. The

15 appraxi mate pgﬁ! ] H) 3&@%&! e
of t he panel s _ e%&“l S |2§H&a[%ged @ E"‘ttﬁpb)faet er ﬁg .{ggggfet}%n%fi
Simlarly, theﬁmmqlmo@wmvmgpbmegtmondpanel type el errents 50 is

I ndi cated by the letter B. G oove-type recessed elenents 70 are

[ ndi oated 2 185 ! Tht Boofan o ik TRl Bty St pen0HE 171
rectangular.

15
20.  The floor system of claim 18, wherein the substantiaily planar panels are of at
least two sizes: a first size, and a second size having a width half that of the first size.

21.  The floor system of claim 18, further compnsmg removable edge sections
. 20  having at least one tongue element.

22.  The floor system of claim 21, _ﬁuther comprising removable edge sections
having at least one recc_eiver element.

25 23.  The floor system of claim 21, wherein the tongue elements on the removable
edge sections are wider than the tongue elements on the planar panels.

24.  The floor system of claim 18, wherein the tongue elements narrow from an end

proximate the side of the flooring panels to a distal end.
30 | |
' 25.  The floor system of claim 21, wherein the receiving elements include side
openings having a widened upper portion and a narrow lower portion, and wherein the
tongue elements on the floor panels are narrower than a lower portion of the opening
in the receiving elements; and the tongue elements on the edge sections are narrower
35 than the upper portion of the opening in the receiving elements and wider than the

lower portion of the opening in the receiving elements.
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indi cated by the letter D. 20 uulmmlmmm he floor 20 begi ns by
: iti t he f t f I th

Bgﬂ i gﬁnl)f"% 2 @I r'Sl'he #Fggrpggﬁel to the i Mnediate ri Sh?pg?&ﬂ@;‘/lﬁy
first panel |s attached by |owering the n cessed el enents 70, indicated by
letter. C, onto t he tongue el enents i ndicated by letter A Thi S
process is regpeated_until the fi.rst . of neLs is el
fornmed. Int préQP?%ﬁ%a?fﬁg}&t?clwlédrg%m&?’w@% %&ﬁ:ﬁf s are
st agger ed sosidedhvhﬁaﬁoﬂidnmblnémgadmtmoﬁﬂﬂycaﬂeﬁdﬂgaoﬁmidau':mgptoﬁleindd si ze

Rl -aizo o0l sRE10ASER R erldlPhT pBifin cofiafift R iR AR LA 010,

fromthe furstrcmg)mrtlml ow the top row as viewed in Fig. 1. The tongue
element 4€, as indicated at letter A is brought - proximate the

groove-type r cesse el enent 50, icated as letter and he papel 24 30
is tilted up? nd t$g°?wm¥wwm®§ 4, weereinsach af the pang sthﬂ?r?aé}&'s shown
ihnl ][:i gs. 10 side haviagd pbi:tmn[ﬁhﬂuﬂh@a lﬁjrilentﬂwlekteﬂﬁngh aﬁﬁhﬂ attlﬁébrdﬂl le &ritka

a si ze pane SJm a t u eerretsA

i nserting i nlsﬁcqnﬁéldﬁ B’ﬁ?"@?g?g @Hﬂﬁ%‘?‘?#& % t% letter
B fromthe fiarcing partiomf the panel s. However, as the tongue elenents A
extendi ngato the right fromthe half-size panel 24 cannot be pivoted at the

same tinme as 35 the side adjacent the first row of panels, the recessed
el enent s i ndi28at ech Hponsysignracperding to claimdénwhereindhe complementgnpastion:| enent s

70 havi ng an cgppHsdd¥ Hribsally B cﬁﬁ%idﬁrd)&% sufface. pi vot ed downward,
the tongue el ement can enter” the bottomof the recess 74 and engage

the retaining portion 78. This process is repeated with adjacent.panels 22
29. A floor panel according to claim 14, wherein each of the panels has a first side

15  having a portion including a horizontally extending convex profile and three sides
having a complementary portion configured for engaging the convex portion.

30. A method for installing a removable floor system, comprising the steps of:
placing a first panel onto a substantially planar surface, wherein the panel has a
20 first side having a tongue elément and a second side, adjacent to the first side, having
a receiver element having an opening configured for receiving a tongue ﬁ'om the side
of the panel;
securing a first side of a second panel to the first side of the first panel, wherein
the second panel has a first side including a receiver element, and a second side
25 adjacent to the first side includes a receiver element having an opening configured for
receiving a tongue element from the side;
securing a first side of a third panel to the second side of the first panel,
wherein the third panel has a first side including a tongue element, and a second side
adjacent to the first side including a tongue element;
30 securing a first side of a fourth panel to the second side of the second panel,
wherein the first side of the fourth panel includes a tongue element; and
securing a second side of the fourth panel to the second side of the third panel,
wherein the second side of the fourth panel includes a receiver element having an
opening configured for receiving a tongue element from the bottom of the panel.
35
31. A method according to claim 29, wherein the each of the panels has a first side
having a portion including a horizontally extending convex profile and three sides
having a complementary portion configured for engaging the convex portion and
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. MR Y ﬁ,@%
ot her

bei ng adde®¥QTRY ght until the e’(‘jgec of" tfle flodr is rea

hal f - si ze panel 24 is added. The pragcess is repeated with additional .
rows being added with the - full-size panels 22 of the adjacent rows
bei ng of f set rface.of the_portable floor 20
has been Conpqvléqrgaup{)ﬂgecgga%on%otttﬁﬂq??ﬁ @ ﬂ??sl%%‘ e0f an gdjacegb pangl, the,§ 36
are added t o qonwex phation engagesthe camplementary portie under | yi ng supporting
surface. Wiere the edges of the planar dance floor have tongue

el ements 40 extending therefromas indicated at letters A edge trim
sections 28 at%e A Oowﬁwb%qce@mgﬁomlwmg’hwgﬁhcmmdgmomem t hat

t he groovg elgapmedss 50 slide downward and pivot relative to the
tongue el enents 40. At the corners, sections 32 10 and 36, having
oppositely 45[err] angl ed conplenentary ends, are simlarly positioned

and attached. 33 Theplanarﬂooﬂpanel oflchainal4, Wheﬁﬁftheﬁdl%nfaléﬁbﬁcﬁﬁgé&ﬁéx 26

havi-ng tongu | ett are cannected to
the sides of ég';\cgers %%P%%: el forlnggjgggﬁZQ\ge%omon &é@e@ggﬁ @P&‘}ent s 50 and
70, indicated by Ietters B and C are positioned. The sections 15 26 are
tilted atgan 3ngl e iad NisSwilke SEH he upper
wi dened portlo g 0 o‘? e :sécessglrtﬁ%g. anéﬁgg ct(‘glt“ﬁnéranner
simlar to tH"QPV ellﬂc esac%p;n& shesein extending along a lawen poxtion of ongue
el ements 90 mmﬁekbmmehmmehoﬁmﬁmmdm co&apxgdﬁ@mlﬂe&ﬂalcﬁﬁﬁﬂa cor ner

oy Sﬁnf’gr? s thertth g ioSve BERGH F 1k shnehyS BFAI o

dge of the planar floor
surface. The assenbl ed fl oor 20 I ncl udes an extended pl anar fl oor

surface d sgra I e.

under | yi gg sf}rfaccew%??g%yhe pre hﬁ*ﬁwv&ﬁe&%@?} uraémﬁlﬁpr%? f‘#‘fg“&ggge trim
sections ar e £50Vgfemmestthersin @d%ﬁnﬂ@géubswlﬁbmwly along thejowe portiemippor t
i s needed belgpehe diftwhrdisdifig plofilent s 90. However, it can be

36. A floor system according to claim 35, wherein the floor includes edge sections

20  having an inward arcing surface and a ridge extending horizontally along a lower
portion of the inward arcing portion configured for engaging the channe! formed in the
outward arcing profile.

37. A floor system according to claim 27, wherein the outward arcing profile

25  includes a channel formed therein extending horizontally along a lower portion of the
outward arcing profile and wherein the inward arcing surface includes a channel
formed therein extending horizontally along the lower portion of the inward arcing
surface.

30 38. A floor system according to claim 37, further comprising edge sections,
including a first edge section having a first side having a horizontally extending inward
arcing surface with a ridge formed therein at a lower portion of the inward arcing
surface and extending horizontally configured for engaging the outward arcing profile
and channel of the floor panels of the panels, and wherein the floor system includes an

35  edge section a side having an outward arcing profile with a horizontally extending
ridge extending from a lower portion of the outward arcing profile configured for
engaging the inward arcing surface and channel of the panels. |
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appreciated that the restricting p “ﬂmﬁl“ﬂwﬂﬂ J'J provi de support from
bel ow the 25 tongue el enents 90 t I'm sectl;'é)‘gﬁsggﬁ g20 and
34 secureMOPH2Wlhce. In a simlar ranfer: the |ower (Foss conmect i ng

menbers 66 of the groove elenments 50 in 29 edge trimsections 28, 32 and
36 provide support beI ow t he tongue el enents 40 of the fl oor

secti ons. hi s connect ion is nade between the edge trim
el enent s angﬁ he ﬁl syﬁ“?“gS‘?’ﬁg‘!é%"?% ons. It can be appreC| at ed

that the floor 20atileastivemsubstantial ymmnmwmwwhwelhasam B, t he

edge trim seﬁ.g!fa sid e‘ghe pl anar roor S d| sassenbl ed by renovi ng the
| ast assenbl

. piece an enovi ng, t he ls.in ar W f ration
wor ki ng ri ghto nSBegléF‘F 'éﬁﬁ“&fﬂ ?#F@chm?’a‘ﬂ}%?@(ﬁh ﬁ‘ﬁg\? vi ewed
in the confi QF?\ﬁbh Qithﬂmﬁgl\ﬁlhonzontally IexEn@ng butviid arcing proﬁl&eéndr ring nowto
Figs. 14-16, ere is. sho a.sec e floor
system 20. The seﬁmﬁ‘vquo%%fl uﬁ#ﬁpﬁgg%&d Of%%rfh(a%meéys é'gtm
i ncl udes f | oelempmtrvehfiged ﬁ)rdedea#mg ﬂnmguanbmmmm ﬂ!&rsmdtsid?sms descri bed
above. s a first
AOVE, 4 i EMERE ﬁtglg?%rﬁmdg”a mggﬁsgeﬁangw Arinig Vb facle
PCT/ US96/ 19 zgmﬁgured for engaging the portion including the outward arcing profile ~ wherein
portion favi ayQ%trezabvaM YorReA¥EYy Suciniag theabigue eleprient of £l panel into
addi ti onm ﬂ? g er, e e Im_ems a bevei 2.10 'Igl 'fucﬁs 210
and t he conv'é%@ "ﬁ?ﬂ‘f‘?&)ﬂe‘!‘ﬂt rae"’ Béond p in the c I a

channel formed therein extending honzontally along a lower portlon of the outward
arcing profile and wherein the inward arcing surface includes a channel formed therein
extending horizontally along the lower portion of the inward arcing surface; and

15 a plurality of edge sections, including a first edge section having a first side
having a horizontally extending inward arcing surface with a ridge formed therein ata
lower portion of the inward arcing surface and extending horizontally configured for
engaging the outward arcing profile and channel of the panels, and wherein the floor
system includes an edge section a side having an outward arcing profile with a

20  horizontally extending ridge extending from a lower portion of the outward arcing
profile configured for engaging the inward arcing surface and channel of the panels.

40.  The floor system of claim 39, wherein at least first ones of the removable edge
sections include at least one tongue element.

25
41,  The floor system of claim 40, wherein at least second ones of the removable
edge sections include at least one receiver element.
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formed in the edging material 206 which includes a connecting section 208
ext endi ng into the core of the floor panel 22. As sho

in the sanWOYBMlons as in the 5 first enbodi ment, 't ongue né%%ergaﬁ% ar e
positioned al ong the side 204. The side 204 corresponds to the top .
edge of each of the panels 22, as shomE/#p the top plan view of Fi g.
1. In the second enbodi nent, the tongu ype el enments 40 include a nounting
plate 220 nmounting into the panel edging material 206 and secured with
screws 222 at either side of the plate 220, as shown in Fig. 23. 10
Referring nowto Fig. 14, in the second enbodi nent, each floor panel 22 has
ot her three sides 202 having a concigﬁsp file portion 212. The sides 202
correspond to the left, right l®ower sides of each panel shown in’
Fig. 1. The concave portion 212 arcs inwardly and is conplenentary to
and receives the convex profile portion 214, as,g0own in Fig. 16.
When assenbl ed, the edges 202 and 204 abut one anot pr 15 with the convex
portion 214 extending into and engagi ng the concave portion 212. |t '
can be appreciated thlsetmalnterconnec 28 prOV|des addg8gi onal al i gnnent

and stability - e o—teaeh—panel , as
viewed in Fig. 1 ' 3 .ebefonmd
and addi ti onal ' s ap—— pe required. 20
Referring tozggb d i des Rgs ude groove
type menbe} sD; y‘HescrlbedAhEr:- hbove. The
groove type el engent 3 )Iaced in the ocation as in
the first enbodinen ‘ the enddA e convex
profile, along the edgg. ated that the and
groove el enents | s in firs dinment. In the

25 al i gnnent s i ig. A des of the p nel p 22 and 24

have a concave i gr oo e el enent s he left sides
of the panel }ga R B dhofil¢ B2 and rBo ts 70. The
ri ght sides T _ as the panel's gned in

Fig. 1, have a c




as shown in Fig. 20. The tongue-type el ements 40 nount al ong a concave
profile side 30 202 in a manner simlar to that shown in E

Edge tri m p¥R&17210bs  shown in Fig. 21, include a convex po&ﬂqvgﬁé%mi ch
engages the concave portions 212 of the floor panels 22 and provide a

snoot h transition to the underlylgg gurface, as described above. It
can al so be appreciated that t he edge trimsection 226 incl udes
tongue el enents 90, as descri bed above. For the 35 al i gnnent shown in
Fig. 1, the left and | ower edges of the floor 20 woul d have edge trim
panel s 226. Referring to Fig. 22, edge trimsection 228

i ncl udes concave profile portion 212 mhlch engages the convex proflle
portion 214 of the floor panels 22F[Ge3dge : V\D 97/ 21011

PCT/ US96/ 19282 13
trimsections 228 provide a snooth transition to th!funderlylng fl oor
surface, as descri bed above. The edge trimsections 228 include
groove type elenments 50 for connecting to tongue el enments 40, as
expl ai ned her ei nabove. Foa. he fl oor alignnent sha*ﬂ]ln Fi g. 1, t he
upper and rlght edges Q e roor S panels 228.
Referri ng Pt YO - ot ot e o A 18 A% A1 6 Tt

pr esent 1vent|on: Mo a
concave




profile portion 212 may al so include a groove 230 extending therein

hori zontal | y al ong the concave profile portion 212. | a4tk as
shown in FiWO9%2101t he sides of the panel 10 22 having a coﬁbex 5&%???e
portion 214 also include a groove 232 forned therein ext endi ng

hori zontally along the | ower portion of:’(.ﬂlae convex profile 214. Except for
the grooves 230 and 232, the concave profile portions 212 and convex
profile portions 214 remai n unchanged. | enentary to
t he edges shown in Figs. 24 and 27 are edge tri nel s 15 Zshown in Figs.
25 and 28. Edge trim panel 228, as shown in Fi gk 25, includes a

concave profile portion 212 whic sa==ze a—a e d—eenthhg

hori zontally along a | owerjfjportion of the inward arcing|profile
portion 212. The ridges 234 are flonfi gured to lock intolfhe grooves
230. Simlarly, as shown in Fig.|||28, edge trim panel 226 i ncludes a
ridge 236 extending horizontallyfjal ong a | ower portion of thejlfgonvex '

When the edge trimpanels 226 anglf 228 are tilted into positionffas shown in

Fi g. 10, profiles 212 and P84 will rotate relative to ong another
until the ridges 234 and 236 -4} are aligned with the groovqw| 80 and 232
as shown in Figs. 26 and 29. efk is a slight interferdifte fit
between the ridges 234 or 236 anfif t he opposing profile portiong 25 212 or

profile 20 214. The ridges 236fjjare configured to seat in théigrooves 232.
]
|i
|
|

214, so that when the ridges 2341=nd 236 are aligned with the iorresponding

grooves 230 and 232, the ridges NIl snap into place to providg a nore
secure | ock for the narrowgk edge trim panel s which may have nore

rel ati ve novenent than the w der panel s. Al though the rijfiges 234 and
236 slide relatively eagi, ver ff he profiles 214 and 23f, the ridges
234 and 236 lock into ﬁﬁatgoﬁsesﬂonding gr oove 2 and 230. 3B When t he
ri dges 234 and 236 are seated inL he grooves 2 nd 230, the }idges fil

t he grooves and are not eap |y rotated out of engagenent]jwi th the
grooves. It can be appreci ffed that this configuration rjgquires
relatively little force to engag§| t he ridges 234 and 234f§and t he

~correspondi ng grooves 232 and 23§} but greater force is requirjgd

70- i)~ 40
1\




to 'di sengage the ridges 234 and 236 and the grooves 230 and 232. The
interaction of 35 the ridges 234 and 236 seating into groovegrARds/Hasy 232

prevents t hWa¥HRO i m panel s 228 and 226 fromnoving relative to the
edges of the panels 22 and 24 and aggbdentally unl ocki ng. The ridges
234 .and 236 provides multiple |ocking ' WO 97/ 21011

PCT/ US6/ 19282 14

mechani snms f 4 edges g he floor, panels 22 and 24 and e edge trim
panel s 226 crlg] Tulo 3 qb 48 an_be _approci ats Sl that ki dges
234 and_236 3

di sengaged, TT P A

the edge trimpanels 226 and 228 nay be S|nply pul | ed away fronlthe
~ floor panels 22 and 24. It can Qe further appreciated that

t he present QE!P ¢ on provides_for a 10 |ffFgredei ght dur ablg, cons ction

and easy ass nd disasse RS . There dre no novi | pa nd no

actuation or JOO : -_“T__T‘"'T?-T‘?"——T_“‘TT~’F.oe er

Mor eover, thg roor p. et -e-el—i=+ gyyer so jhat
the orientatijon oa ' ,nel 58n be eBB|y i uﬂ%’ by wor key s.
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It i's to be understood, however, that even though numerous characteistics
and 15 advantages of the present invention have been set forl{f?{'{#@ﬂ%&

f or egoi ng de¥@SYgI0Y, together with details of the str

function of the invention, the disclosure is illustrative only, and
changes may be made in detail, especially Bitmtters of shape, si ze
and arrangenent of parts w L?%Zt he principles of the invention to the full
ext ent i ndi cat ed N road general neaning of the terns in which
the appended cl ai joga#e—2R\, expressed.

15 V‘e|ai = A 02 pl anar floor panel (22) for a renovable
fl oor system'¥2 X g. a top (102); 5 a
bottom (104); 3 N\ four sides, wherein a first side and a

second side i ¥
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(40); characterized by a third side including a first

recei ver elenent (70) defining a conti nuous opening (76

bott om (104WORi21914i r d si de of the panel (22), and a 10 fouﬁ%ﬁ%gﬁﬁgﬁn

i ncluding a second receiver elenent (50). 2. The pl anar fl oor
panel (22) of claim 1, wherein each of t&AIKFirst and second receiver
el emrents (50, 70) includes an opening (56, 76) configured for receiving one
of the tongue el enents proximte the side of the floor panel; the opening

including a restricting menber (64, 84) extending into the opening
along a bottom edge of the 15 opening, wherein the width of a | ower
portion (62, 82) of the opening is reduced. 3. The pl anar fl oor
panel (22) of claim1l, wherein each of the tongue el enents -~ (40)
includes a first end proximate a side of the panel, and a second distal end
(40) extending angularly upward fromthe first end. 4. The

pl anar floor panel (22) of claiml1l, wherein each of the first and second 20
receiver elenments (50, 70) inclydes a retaining nenber (58, 78) proximte
the top of the rece W\h &¥nent and proxi mate the side of the floor

panel for engaging an & \‘. dly bent portion of a tongue el enent (40)

froma second floor pangel 5. The pl anar floor panel (22) of
N

claim1l1, wherein the secCo ver el enment (50) defines a side
openi ng (56) and ingludes menber (66) at a | ower portion 25 of
t he openi ng.
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16 6. A planar floor panel (20) according to claim1, wherein one
of the four sides havi ng a hori zontal |y extendi ng convex profile
(214) and aVQ&H8hbne of the sides having a conpl ement&HI381928%
© (212) configured for engagi ng the convex portion. 5 7. A floor panel
(22) according to claim6, wherein the cozptg:rrent ary portion (212)
~conprises a horizontally extendi ng concav ofile. 8. A floor
panel (22) according to claim®6,. wherein the panel has three sides
havi ng a conpl ementary portion (212) configured for engagi ng the convex
portion. . 9. A fl oor pane 22) according to claim8, wherein the
conpl enentary portion 10 (212) conpriges a hori zQy al | y extendi ng concave
profile.- 10. A nethod for installing a 2Rovabl e f“or system

(20), conprising the st P 3 PN s}l'panel (22)

onto a substantially pl¥ has a
AN

first side (A having N
R R
MM

”
Va

adj acent to the f
SS

an openi ng conf i@ }¢

panel ;
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sechring} a first side of a second panel to the first side of the first

panel , wherein the second panel has a first side (A i '

t ongue el enW@97230econd side (C havi ng a receiver elgﬁyﬂg@@ a
third side (B) adjacent to the second si8A@ ncluding a receiver

. element (70) having an opening configured_for receiving a tongue el enent 20

fromthe side; _ aNg & Ré st side (A) of athird panel to
t he second side (B) of the fﬁlﬁmel, G wherein the third panel has a
first side (A i di ng 40 ind 3 40:econd side (A)

S NN S .
N

LR

214 Feee

a tongue el enent
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17 securing a second side (C) of the fourth panel to the
second side (A) of the third panel, wherein the second éf t he
fourth pane‘lV°|9H@N]Hes a receiver el enent (70) having an’%ﬂgﬁéﬁ%
configured for receiving a tongue elenment fromthe bottom of t he

panel . 11. A met hod according to ¢J.ai m 10, wherein the each of the
panel s (22) has a first si de havi ng 1gortion i ncluding a

hori zontal |l y extendi ng convex profile (214) and three si des having a
conpl ementary portion (212) configured for engaging the convex

portion, and wherein upon securing one of the three sides to the first side
of an 10 adjacent panel, the convex portion engages the conpl enentary
portion. VO 97/ 2108
PCT/ US96/ 19282

18

26. A floor system acco ng to claim 14, wherein each of panel s has
a first si de havi ng @ewlgi On i ncl udi ng a hori zontal | t endi ng
second side having a co ent ary

outward arcing pr,gfil e ards
for egghgi ng the outward

portion configur arcing pq 5
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27. A floor system according to claim 14, wherein each of the panels has
a first side having a portion including a horizontally ext |
outward arci¥@#*¥ 1 e and a second side having a conp#@ﬂgﬁagbegz
portion configured for engagi ng the outward arcing portion. 10

28. A floor systemaccording to claim wherein the conpl enentary

" portion conprises a horizontally extending i nward arcing surface.

29. A floor panel according to claim 14, wherein each of the panels has a
first side 15 having a portion including a horizontally extendi ng convex
profile and three sides havi ng a conpl ementary portion configured for
engagi ng the convex portion 30. A nethod for installing a
renovabl e floor system cogpyising the steps of: pl aci ng a
first panel onto a substangi flly planar surface, wherein the _ganel has a 20
first side having a tongue€ enent, and a second side, adjacg to the
first side, having ) soemycr el enent having an openi nd gonfi gured
for receiving a teague fre Re=X%| de of the panel;

securing a first ggde of second panel to the first side op j I st
panel , wherein s theysgcond panel has a first side incl@dyreg—e® receiver
el enent, and a se&ﬂhd si@d 25 adj acent to the first side | udes a

recei ver el ement biavi ng <hy
el ement fromthe side;
to the second side of tgg
first side including a
the first sgﬁe i ncl udi

openi ng configured for r el

securing a first sidg
first panel, wherein the
bngue el enent, and a second side
agf a tongue el enent,

ving a tongue
a third panel
d panel has a
adj acent to
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the ‘second panel - wnerein the {(NANARHIINER oc 75 paner" Vhc?udes

a tongue el ement; and securi®ng-a $ecbnd side of:the fourth R
panel to the second side of the third panel, wherein the second skde -
of the fourth panel includes a receiver elefdnt having an openi ng

configured for receiving a tongue elenent fromthe bottom of the panel. 35
31. A nmet hod aWWeCHhimg to claim 29, wherein the each of the panels has a
first side having a portion including a horizontally extendi ng convex

profile and three sides havi conpl enent ar orti confjqured for
engagi ng t he coniex péyRlansg ﬂgﬁlapanep &ﬁf%qg?}”%§°¥r ystem (855 °°mpnsg‘g:

PCT/ US96/ 19282 ' 19

wher ei n upon securing,@if1e2),the three sides to the first side of an

adj acent panel, the convex portion engages the conpl enentary portion.
32. A floor panel according to claim 14, wherein the top edges conprise
beveled 5 Surfacesabottom(10893and The pl anar floor panel of claim 14,
wherein the horizontal extending convex profile includes a channel

formed along a | ower Fodir tsfdgsp, w%ceret'u? 3 fifst side and ch)tfaéolnﬁ side include tongue elements

(40);

characterized by a third side including a first receiver element (70) defining a
continuous opening (76) to the bottom (104) and third side of the panel (22), and a

10  fourth side including a second receiver element (50).

2. The planar floor panel (22) of claim 1, wherein each of the first and second

receiver elements (50, 70) includes an opening (56, 76) configured for receiving one

of the tongue elements proximate the side of the floor panel; the opening including a

restricting member (64, 84) extending into the opening along a bottom edge of the
15  opening, wherein the width of a lower portion (62, 82) of the opening is reduced.

3. The planar floor panel (22) of claim 1, wherein each of the tongue elements
(40) includes a first end proximate a side of the panel, and a second distal end (40)
extending angularly upward from the first end.

4. The planar floor panel (22) of claim_l, wherein each of the first and second
20 receiver elements (50, 70) includes a retaining member (58, 78) proximate the top of
the receiver element and proximate the side of the floor panel for engaging an

upwardly bent portion of a tongue element (40) from a second floor panel.

5. The planar floor panel (22) of claim 1, wherein the second receiver element
(50) defines a side opening (56) and includes a cross member (66) at a lower portion

25  of the opening.
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10 . 34. " A floor panel accordi ng IM”&"E’I ﬁu ein the horizontally
ext endi ng convex profile inclikieslesl |1¥8%6r ned t herei n extendi ng
e a

al ong a | ower portion of t he convex profi nd the hofi-z:(:)ptgal-s A
“ext’endi ng concave profile includes a channdlé - forped therein al.p‘n.g‘ a® '
| ower portion of the concave profile. 15  35. A flooring systemof =~ ** °

claim 26, wherein the outward arci n% profjle i r]c,l udes a. r(%ove, or ned
therein and ext$6ndi né Rlanss fleas papel (2 P]G?WE%F&EN%LW’?‘H@“?G@\%F FBSt9e8 n

of the outward | .Of | : f r | 8dsO
cl ai m 35, Mere%\%ﬁghﬁ%@&nﬁe&é‘e‘? °8§‘8%‘%’8§1°i(22@ afg)é% aﬁ%‘%q’gﬁii nwar d
arci ng surface hiMngacomigRnexianportian (112) Zarfigukdd/fonbngaging thovaivex portion.
portion of the inward arcing portion configured for engagi ng the channel
formed in the gutward arcing profi A fl oor system

ofile,, 37
according to cl & m 2% flogiermsl (2)mecosdingde glaim 6 Whersinghs cemplsmentary pprtion 5 -
channel forned | - tﬁﬂf. 8{351% | ower portion of the
outward arci ng Eirlg??+lgp§%§§\%§g?%}n t% I'n Aroécg‘lregil}ggﬂéurface includes a
channel formed therein extending horizontally along the | ower portion
of the inward a8ci ngA floor pareli (X2 aecordififto clidf 6, whéreir the parse} hasthreasides di ng t o
claim 37, further ,conprising edge sectiQns, I ncludipg a first, edge
section having Baving &complereniaryipogtion (RLp)iconfigured for s&&agmsitﬂfgcqnm&mon-
arcing surface with a ridge formed therein at a |l ower portion of the inward

arcing sugf ace ' | Qj%-ﬁ\,l ' ?ﬁ;}gﬁ@é g the
outward arcing %r of i Pzﬂ&rs&?g%?ig%ﬁggﬁnéeﬁ% 0 tdﬁ?hgﬁg{)?ggg]ﬁgﬂe%e% t'he Sgnel S,
and- wher ei n1@ he(Z1Rpemmywrises £horizontailyl exterding concave profile.

10. A method for installing a removable floor system (20), comprising the steps of:

placing a first panel (22) onto a substantially planar surface, wherein the first
pane] has a first side (A) having a tongue element (40), and a second side (B), adjacent
to the first side, having a receiver element (50) defining an opening configured for |
15  receiving a tongue from the side of the panel;

securing a first side of a second panel to the first side of the first panel, wherein
the second panel has a first side (A) including a tongue element, a second side (C)
having a receiver element (50), a third side (B) adjacent to the éecond side including a
receiver element (70) having an opening configured for receiving a tongue element
20 = from the side;

securing a first side (A) of a third panel to the second side (B) of the first panel,
wherein the third panel has a first side (A) including a tongue element (40), and a.
second side (A) adjacent to the first side including a tongue element (40);

securing a first side (A) of a fourth panel to the third side (B) of the second
25  panel, wherein the first side (A) of the fourth panel includes a tongue element (40); and

AMENDED SHEET



35 . dédge section a side having an OUtV\ﬁ mllmlﬂ‘HUMe with a
horizontal 'y extending ri dge exte r portion ofthe

outward arcing profile configured for engagl ng t he inward arciig.". .,
surface and channel of the panels. yp 97/21011 . R
PCT/ US96/ 19282 20 "“"39 ot
A floor system conpri sing least two substantial l y pl anar

panel s, wherein each qumgarsa@ndsﬁgﬁc)@f%fm@hypmltothaﬁwéeﬂe%mf e

| d o he, f i
e e o B B B SR BOR OB T e
‘profile; and (7o) hamganoﬁeﬂiﬁg:ainﬁF&ed%ﬁ%mm SR EMEaslklbfer FRACHEBofbrddf Of

each panel, recei Vi ng ment configured for receiving the
tongue el enefht, thépanel.n t he second side has a conpl enentary portion
havi ng a hori zont al | y extending inward arcing surface configured for

Danel's ar e enovdbl y ABEnE AR w0, wARE e BB oE e penttS G5 bk st |
panel into side/hvihg 8 Poiiod nFhEAENhorPonfllp eLteAding edifvex pIRES @11 4) dndShree

outward arcing profilei ncI udes a channel formed therein extending
hori zontal |y al tsmbsmvungmmlpplemmWOmm%lemﬁgured for engagingthe porokk| e and

wherein the i nwar rC|n urface includes nn. ned t. erein
ool ng ot | » FAtioR) A ifhsReih BRG sebtione (56 ot s it Aorulothe BrstAids o

surface; angp  adjacent panel, the convex portion engages the complementary portion.
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out war d IITERNATIONAL
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A portable floor system (20) including individual floor sections (22, 24) joined by interlocking tongue elements (40) and receiver
elements (50, 70). Each floor section (22, 24) is substantially planar and rectangular, and includes tongue elements on two sides and
receiver elements on two sides. The tongue elements (40) have an upwardly-turned portion (44) which engages a downwardly projecting
inner member (S8, 78) of the receiver elements (50, 70). The receiver elements include a first embodiment (50) having an opening (56)
which can be entered by a tongue element from the side of the panel, and a second embodiment (70) having an opening (76) which can be
entered by a tongue element from either the side or the bottom of the panel. The portable floor system further includes edge sections (26,
28) which create a smooth transition from the portable fioor sections to the permanent floor surface.




