SPECI FI CATI ON FLOOR PANEL | NCLUDI NG SUPPORT PORTI ONS

AND METHOD OF LAYI NG THE SAME Field of the Art 5 The
present invention relates to a floor panel including support
portions and a nethod of laying the sane. Mor e

particularly, the present invention is concerned with a nodul ar

fl oor constructed by renovably connecting a plurality of such floor
panel s and | aying unit panels on the roor panels The nodul ar 10
floor may be arranged on the floor ofSEEGIHI CATHONn a double floor
configuration in order to define spaces for acconnDdatlng el ectrica

W rings, pipings, etc. Background Art Today, various
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extensively used to deal

Field of the Art

5 The present invention relates to a floor panel including
., support portions and a method of laying the same. More
particularly, the present invention is concerned with a modular
floor constructed by removably connecting a plurality of such floor
 panels and laying unit panels on the floor panels. The modular

10  floor may be arranged on the floor of a building in a double floor
configuration in order to define spaces for accommodating electrical

wirings, pipings, etc.

Background Art

15 Today, various kinds of office automation equipments are
installed in offices and electrically connected by a number of
diverse wirings laid on floors. A donble floor panel is an
implementation extensively used to deal with the increasing
amount of wirings in offices.

20

Conventional double floor panels include one having channels
for wirings, one having support legs formed integrally therewith,
and one having removable support legs.  Particularly, there is an
increasing demand for a double floor panel light enough for any

25 person to lay it on a floor, adapting itself even to the irregularity of



anount of wirings in offices. 20 Conventi onal double floor

panel s i nclude one having channel s for wirings, one having support
| egs formed integrally therewth, and one havi ng renovabl e support
| egs. Particularly, there is an i ncreasi ng demand for a double
Tl oor panel |ight enough for any 25 person to lay it on a floor,

adapting itself even to the irregularity of
1 a floor, and, shaking little. Al s0,
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envi ronment . ... A floor panel havjng annels. for wiring is

di scl osed in, degjures fRcilitates the, te B&PLni’ |Qﬁed-°3g‘é‘ﬁ FEBIPRRERGN No.

284854/ 1987. The fl oor panel taught in this docunent is

i npl emented as a bl ock nmade up of a nolding of resin in the form of

a sheet and a nmass qf C : . se, t his: Ki r:pa IS
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resistive to | oads an . ree from-di splacenent an
be laid onya flgol, 401 LGAPUididYhen publication No. 284854/1987. The floor

panel taught in this document is implemented as a block made up
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of a molding of resin in the form of a sheet and a mass of concrete.

. Because this kind of floor panel is resistive to loads and heavy, it is

free from displacement and can be laid on a floor while abutting

10 against another block. In addition, the sheet is flexible and can
~ follow the irregularity of a floor. However, the block is a heavy
composite body and needs a number of covers for covering the
channels, resulting in an incréase in the number of parts.
Consequently, the work for laying the blocks on a floor and the

15 . work for conveying them to and from a floor are time- and labor-

consuming.

A floor panel having support legs formed integrally therewith

is taught in,' e.g., Japanese utility model laid-open publication No.

20 164537/1985 or Japanese patent laid-open  publication No.
124366/1992 or 28834/1993.

This kind of floor panel has the support legs connected

together at their connecting portions in a panel module

25 configuration. ~ Unit panels are laid on the support legs. However,
the floor panel to be laid on a floor lacks a structure for connecting

it to another floor panel, and therefore moves easily. Also, the unit



10  against another block. In addition, the sheet is flexible and can
follow the irregularity of a floor. However, the block is a heavy

conposi te body

and needs a nunber of covers for covering the

channels, resulting in an increase in the nunber of parts.

Consequent |y,

the work for laying the blocks on a floor and t h e 15

wor k for conveying them to and from a floor are tine- and | abor-

consuni ng.
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a rtesult, the unit panels shake every time a person walks on the

floor.

In light of the above, unit panels may be rigidly connected to
posts by fasteners or similar affixing members, as proposed in the
past. However, this kind of scheme increases the number of parts,
lacks in reliability as to the affixing force, and obstructs efficient

execution.

Typical of structure for connecting unit panels is taught in
Japanese utility model laid-open publication No. 85845/1994 by
way of example. In this structure, unit panels are connected
together by an engaging structure entirely different from legs
provided on the panels, and in addition the legs are spaced from
each other by small gaps. This kind of scheme results in a
complicated structure, makes it difficult for a person to connect and
disconnect the' unmit panels, and prevents the unit panels from being
efficiently laid on a floor. Further, because the legs are extremely
closed to each other, the wunit panels cannot accurately adapt

themselves to the irregularity of a floor.



1 ‘panels are inplemented as steel sheets from the mechani cal
strength standpoint and therefore thick and heavy, again resulting

in time- and | abor-consum ng executi on. Mor eover, the unit panels

are often |l arge size and cannot adapt thenselves to the irregularity 5
of a floor although the support |egs may absorb the irregularity. As

a result, the unit panels shake every tine a person wal ks on the

fl oor. In I'ight of the above, unit panels be rigidly
connected thh 10 Japasese matenistlaitepen, publicatien afNpyi ré%ééﬁﬂegr%, akor
proposed in the ast. However, this kind of schene increases the
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smal | gaps. Tfﬁl?blégio?ﬂje. of schene results in a conpl i cat ed
structure, makes 1t difficult for a person to connect and

di sconnect the unit panels, and prevents the unit panels from being

As stated above, none of the conventional techmologies can
implement a double floor panel having the various desirable

10 features mentioned earlier.

Disclosure of the Invention
It is therefore an object of the present invention to provide a
floor panel including support portions and capable of adapting itself
15 to the irregularity of a floor with a simple structure and thereby

. facilitating execution, and a method of laying the same.

It is another object of the present invention to provide a low
cost, light weight floor panel including support portions and

20 featuring sufficient resistance to loads and strength.

In accordance with the present invention, floor panel includes

a group of support portions arranged in a substantially polygonal
configuration, as seen in a plan view, a plurality of coupling

25 portions arranged at at least one of two contiguous sides of the
group of support portions, and each being substantially identical in

configuration with the second support portions and having a



efficiently laid on a floor. Further, because the |legs are extrenely
closed to each other, the wunit panels cannot accurately adapt 25
thensel ves to the irregularity of a floor.

3 1 Japanese patent | aid-open publication No.

322947/ 1994, for exanpl e, proposes a connecting structure using
rings and support portions to be received in the rings. The
problem with this approach is that the rings nust be bodily lifted
above thel suppucave bettompoand oas pimdlittheof cenwpliog cnnetionmanrammf/ atThits
ki nd of procedure is t roubl esone. As stated above,
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panel having the various desirable 10 features nentioned earlier.
portions, and each having a convex portion complementary to the

concave boitom of the coupling portion. " The coupling portions of
5 one floor panel are coupled over the coupling portions of another

floor panel from the above.

Also, in accordance with the present invention, a floor panel

includes a group of support portions arranged in a substantially

10 polygonal configuration, as seen in a plan view, arms connecting the
. plurality of support vportions, and extending substantially radially
with a preselected width to thereby locate the plurality of support
portions at the substantially same distance, first coupling portions
provided on the arms extending outward from the first support

15 portions arranged at at least one of two contiguous sides of the
- support portions, second support portions provided on the arms
extending out from the support portions arranged at at least one of

the other two contiguous sides of the support portions. The first
coupling portions of one floor panel and the second coupling

20 portions of another floor panel are engaged with each other. The
support portions are uniformly spaced by the substantially same

distance by the arms.

Further, in accordance with the present invention, a method of
25 constructing a floor panel includes a first step of preparing a floor
panel comprising a group of support portions arranged in a

substantially polygonal configuration, as seen in a plan view, arms



Di scl osure of the Invention It is therefore an object of the

present invention to provide a fl oor panel including support
portions and capabl e of adapting itself 15 tothe irregularity of a
floor with a sinple structure and thereby facilitating execution,
and a net hod of |aying the sane. It is another object of the
present invention to provide a | ow cost, |ight weight floor panel

i ncluding support portions and 20 featuring sufficient resistance to
| oads and dtrergfitgecting the  suppast acpoftitiisce and h texéengdiagent substaniialbn,
fl oor panel includes . a group of supfort portigns arranged in a
substantial |y %elalljonwfith a presglgstadyumaditon toasthershy i dosate| dheyi wippost
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the support portions, second coupling portions provided on the
arms extending out from the other of the support portions arranged

. at at least one of the other two contiguous sides of the support
portions, the first coupling portions and the second coupling

10 portions being engageable with each other, a second step of
. coupling the first coupling portions and second coupling portions to
thereby lay a plurality of floor panels, and a third step of laying a
plurality of unit panels on the support portions such that the unit
panel have corners and substantially centers thereof sustained by

15 tops of the support portions, whereby a modular floor for a double

floor structure is constructed.

Furthermore, in accordance with the present invention, a floor

panel includes a group of support portions made up of a plurality of

20 support portions, arms connecting the support portions and locating
then support portions at the substantially same distance, unit
panels laid on the tops of the support portions, and engaging
portions for allowing the top ~of any one of the support portions and

one corner portion of any one of the unit panels to be engaged with

25 each other,



hleaét one of other two contiguous sides of the group of support
~portions, and each having a convex portion conplenentary to the

concave bottom of the coupling portion. The coupling portions of 5
_one floor panel are coupled over the coupling portions of another

fl oor panel fromthe above. Al so, in accordance with the
present invention, a floor panel includes a group of support
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conti guous sides of the support portions. The first coupling
portions of orperiphesy @edebulsstshtidlly SQeoing Caplefe@ndd posipioht] oA edtby
anot her floor panel are engaged with each other. The support

portions are uheffirstl yuppoaic gdriign tise capabde aoft ibgidgy cuangpart in thediwrdoale by

the arns. i .
. direction.

10 In addition, in accordance with the present invention, a
~ method of laying a floor panel, includes a first step of preparing a
floor panel unit comprising a plurality of arrays of support portions,
arms connecting the support portions to each other, the support
portions each including a plurality of incisions formed in at least
15 one of the top, outer periphery and inner periphery and
substantially serving as reference positions so as to be capable of
being cut apart in the vertical direction, and coupling portions
provided on the arms extending out from the support portions, a
second step of cutting apart the floor panel unit according to a
20 preselected rule along the plurality of incisions to thereby form a
plurality of divided floor panel umits, and a third step of connecting
the divided floor panel units via the coupling portions such that the
coupling portions do not appear at outside of the support portions,
whereby a coupled floor panel unit different from the floor panel

25 unit is reconstructed.

Brief Description of the Drawings




Further, in accordance with the present invention, a nmethod of 25
tonstructing a floor panel includes a first step of preparing a floor
panel conprising a group of support portions arranged in a
substantially polygonal configuration, as seen in a plan view, arns

5 1 connecting the support portions and ext endi ng
substantially radially with a preselected width to thereby | ocate
t he support ortions, at the substantially, sane distance, first
coupl i ng pértions FIG! 14y By iagddan vVieWe SgPWstge%P%nggﬁ’ﬁ ot atiom Pk 2

| east one of t ) support portio ranged at. at | east ane.of two
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portions provided qn t&ions- arnms extending out from the other of the
support portiorﬁgpp%raﬁ%r ’ at at |east one of the other two
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floor panels, Rfhodyidy I theSt BReseht | AWeRfiod and laid on a floor by a method
particular to the present invention;
FIG. 2B is a side elevation of the floor panels shown in FIG. 2A;
FIGS. 3A-3D are enlarged fragmentary side elevations each
10 showing a specific structure of a coupling portion included in the
embodiment;
FIG. 4 shows another specific configuration of the coupling
portion;
FIG. 5 shows how the floor panels included in the embodiment
15 are connected to border members in the vicinity of walls;
FIG. 6A is a plan view of a unit panel also included in the
embodiment;
FIG. 6B is a side elevation of the unit panel shown in FIG. 6A;
FIG. 7 is an exploded perspective view showing a specific
20 structure in which a first support portion and the unit panel are
engaged with each other with the intermediary of a cushioning
sheet;
FIGS. 8A, 8B and 8C are sections along line VIII-VIII of FIG. 7

and each showing the structure of FIG. 7 held in a particular

25 condition;



plurality of unit panels on the support portions such that the unit
panel have corners and substantially centers thereof sustained by 15
tops of the support portions, whereby a nodular floor for a double

floor structure is constructed. Furthernore, in accordance
with the present invention, a floor panel includes a group of
support portions made up of a plurality of 20 support portions, arns

connecting the supp portions an | ocatin .. then support portions
at the shbstanti aﬁﬁrlf}&sa"n% aaﬂstgﬁcea,re sepfional  side pahevations; showinge a

s o e oD CR a0 oy Ga, Thnet  coeedll, RS hSh B B
one of the unlg2aghink bt SEIRHER ihcifE casBibe oHBEE: coen
invention, a floor g 19 i5 a sectional side elevation showing a modification of

5 any one of the embodiments;

FIG. 11A is an enlarged perspective view showing the basic

configuration of the first support portion included in any one of the

., embodiments, and FIG. 11B is a bottom view of the first support
portion shown in FIG. 11A;

10 FIGS. 12A and 12B each shows a modification of the first
support portion of FIG. 11A both in a plan view and a side
elevation;

FIGS. 13A-13D are plan views each showing a particular
method of cutting apart the floor panel of any one of the

15 embodiments; and

FIGS. 14A-14D are plan views respectively corresponding to
FIGS. 13A-13D, and showing reconstructed floor panels.

Best Mode for Practicing the Invention

20 Embodiments of the floor panel including support portions in
accordance with the present invention will be described in detail
with reference to the accompanying drawings.

One of various embodiments of the present invention relates
to a structure in which a plurality of floor panels are connected

25 together by vertical plug-in type projections and recesses.  Another
embodiment consists mainly of a group of support portions,

connecting portions, support portions for connection, and coupling



panel unit includes a plurality of support portions arranged in a
plurality of arrays, arms connecting the support portions to each

ot her, the support portions each including a plurality of incisions 5
formed in at |least one of the top, outer periphery and inner

peri phery and substantially serving as reference positions, whereby

the first support portion is capable of being cut apart in the vertical
di rection. 10 In addition, in accordance_ wth the present
i nvention, 1 a portions nfarhcwnoection;i ng Stilk | Wh?far\@nbo‘hmqntﬁde@féal\“ﬁr sto staep
of preparing a fl oor panel unit conpr|5|ng a gﬁurallt of rra%%
support porti osétucture basgdn®n dbaneagrgRmenthOf SYBP tRS’GV? ’bn%n t Bal&Sch
ot her, the ﬁéﬁ part gortlons each |nclud|n8 P urg g

i nci si ons for ferther | plediment rﬂéf’?é t9r a ¢ PROCedYs 105 dayin pé’raf’f)]ﬁmf
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di rection, 3 coupling portions prOV|ded on the arnms extending
out fromtRe siPPoft™ortions, a second step of cutting apart the

floor panel unige3ecad g t%s?clgrﬂirGe:?érﬁ’P%SﬁﬁEﬁhng&%P' PRyt Panel _and
plurality of i y O Ivi de

floor panel unig eland a third step of connecting t he divided floor
panel units vi a@m‘ coupling portions such that the coupling

portions do not appgaferfihgO¥d SFHFS.OfA NehdS UMOkKe MAsid OBGufiguration of the
floor panel in accordance with the present invention is shown. As
10 shown, the floor panel, generally 10, includes a group of support
portions made up of a plurality of main legs 14 and a plurality of
auxiliary legs 16. Tie bars 18 and 22 connect the main and
auxiliary legs 14 and 16, as illustrated, and each has a preselected
width. The tie bars 18 and 22 extend substantially radially from
15 the main legs 14 and position the legs 14 and 16 at substantially a
preselected distance from each other. First connecting portions 24
ate provided on the ends of the tie bars 22 extending out from the
main legs 14 which adjoin at least one of two contiguous sides of
the group of support portions. Likewise, second connecting portions
20 26 are provided on the ends of the tie bars 22 extending out from
the main legs 14 which adjoin at least ome of the other two
contiguous sides of the group of support portions. Let the tie bars
22 be referred to as arms 22 in order to distinguish them from the

other tie bars 18. |

25

A plurality of unit panels 30 are laid on the floor panel 10 and
supported by the tops of the main legs 14, auxiliary legs 16, and the

10



whereby a coupl ed floor panel unit different fromthe floor panel 25

unit is reconstructed. Brief Description of the Draw ngs

7 1 FIG 1A is a plan view showi ng the basic

conflgur ation of a fl oor panel in accordance with the present
I'nvention and including support portions; FIG IBis a
section along line 1B-1B shown in FIG 1A 5 FIG 2A is a plan
view showing a plurality of floor panels enbodyi ng the present

i nventi on hnd |G&YREISNOH theod?oq;y pangletifydconstituting aa t medular floor hever ddent
I nvention; 2B is a side elevation of the floor panels

shown in FIG Zhgor of a buﬂdmg,|:|a@5w1§A gDdesgribedn i r drtail W%Fgrreﬁﬁ’ﬁ?lﬁcagy,de
‘ncl aded i n e Aoor panghu bl feteed avout 40 By 4D aBoNouthbih avare
specific confi qur%&ll or}m%y ttgeﬂ?eous?zlel Q)? e.g., a tile carpet customarily used as a
5 floor finishing material. . The tie bars 18 and arms 22 are
continuously arranged in the form of letter X, as illustrated. The
main legs 14 and auxiliary legs 16 are each located at the crossing
. point - of letter X and spaced by a preselected distance from the

adjacent legs. With this configuration, it is possible to stabilize the

10 mechanical strength of the top of the floor panel 10.

The first connecting portions 24 are identical in configuration
with the auxiliary legs 16, and each is implemented as a bottom-
open hollow member. The second connecting portions 26 are Ilower

15 in height than the first connecting portions 24 and engageable with
the portions 24 of another floor panel 10 in the up-and-down
direction by, e.g., insertion.  For example, the second connecting
portions 24 are implemented as stubs over which the hollow first
connecting portions 24 can be coupled. A plurality of floor panels

20 10 can be connected, positioned, and affixed surely and easily only
if their first and second connecting portions 24 and 26 are engaged
with each other. Such floor panels 10 constitute a continuous
modular floor on which the connecting portions 24 and 26 are not
conspicuous.  Further, because the support portions 14, 16 and 24

25 are equally spaced from each other by the tie bars 18 and arms 22,
the floor panel 10 can sufficiently follow the irregularity of the

floor of a building.

11



porti on; FIG 5 shows how the floor panels included in the
enbodi nent 15 are connected to border nenbers in the vicinity of walls;
FIG 6Ais a plan view of a unit panel also included in the

embodi nent ; FIG 6B is a side elevation of the unit panel shown
1n FIG B6A FIG 7 is an expl oded perspective view show ng a
specific 20 structure in which a first support portion and the unit
panel are engaged with each other with the internediary of a

cushi oni ng sheet ; FI GS. 8A, 8B and 8C are sections al ong

lhialng IVInI !,i_ %/;H i ng lel'%eZZﬁoorC m%? Id d ?Csr]m%ﬁ? Wp?gfe}a%?yStbreuclinlllﬁlgm%;xte'fil Gs 7a
8 single molding, typically a molding of noncombustible or
inflammable resin, in order to facilitate design and production. Thel

tie bars 18, arms 22 and  connecting portions 24 and 26 are formed

5 integrally with the floor panel 10 by a minimum amount of resin.

The unit panels 30 are implemented as thin steel sheets of identical

. shape so as to be shared by all the floor pamels 10, and each is

reinforced only by stamping and bending. The floor panel 10 and

unit panels 30 are therefore light weight, low cost, and easy fto

10  convey and lay on the floor of a building.

The main legs 14 and auxiliary legs 16 each has a particular
diameter. Each main leg 14 supports one corner of a single unit
panel 30 over one-fourth of the area of its top 14a, i.e., supports the

15 corners of four adjacent unit panels 30 on its top 14a. The auxiliary
legs 16 each supports substantially the center of a single unit panel
30 over the entire area of its top. However, while each main leg 14
constantly supports the corners of four unit panels 30 thereon, each
auxiliary leg 16 sustains the associated unit panel 30 only when a

20 load heavier than predetermined one acts on the unit panel 30.

The main legs 14 and auxiliary legs 16 are implemented as
posts having a polygonal, circular or similar cross-section. The top
14a of each main leg 14 is formed with engaging portions 14b and

25 14c for allowing the leg 14 to engage with the panels 30. The unit

12



1 FIGS. 9A and 9B are sectional side elevations showing a
support portion and the unit panel engaged with each other wth

the intermediary of another specific cushioning sheet; FIG 10
is a sectional side elevation showi ng a nodification of 5  any one of
the enmbodi nents; FIG 11A is an enl arged perspective view
showi ng the basic configuration of the first support portion

i ncluded in any one the . enmbadi nents, and FIG, 11B js botto
view of the fi rpgflgléugboﬁ%c% is also fagmefowi GﬁﬁaglﬁgFPG!ﬁ‘lfisA;ﬁ’l@% and 43
FIGS. 12A and  12B ac shaq a nodi fication t first

support porti ort%6t Fﬁ&eé}i)lﬂpdglﬁo‘frncﬁmﬁrsd??%?% Eﬁ%‘ gis% de

el evati on; FI GS. 13A-13D are plan views each showi ng a
parti cul ar met hod of cutting apart the floor panel of any

one of the 15 Eﬁﬂﬁoﬂhﬂﬁgﬁﬁa 38" dhould prﬁe&blylgiﬁéﬁ}lléﬁe 43'2'1?%{3 Ghén

Vi ews respectively corresponding to OW ng

reconstrucj ed fhafr (pafiy ‘one-third of %ﬁéti&gﬁ,fggﬁpﬁaﬁfé %ﬂﬁtt&e.tﬁ@\’ﬁ%ﬂﬁon

20 Enbodi ments o _ oor pane u g support portions I
accordance Wi tpahbe @bBRENI00 NHANT t@NaMAdt! 400 ARACTIqaask)l N Pedifically, the
with reference to the acconpanyi ng draw ngs.
unit panel 30 is about 100 mm to about 200 mm square (generally
165 mm) so as to be laid on one of a plurality of divided areas of
the floor panel 10. The unit panel or steel sheet 30 has a thickness

10 t ranging from 1.00 mm to 2.5 mm (generally 2.3 mm).

The wunit panels 30 each having the above configuration
should only be laid on the floor panel 10 such that they are
sustained by the tops of the main and auxiliary legs 14 and 16 and

15 the corners of the floor panel 10. This allows a uniform modular
floor to be constructed which has a simple structure and stable
support strength. With the above size, the unit panels 30 can follow
irregularities on the floor of a building via the floor panels 10 laid

on the floor.

20
The unit panels 30 have the same configuration and are
sustained by the support portions having the same configuration.
This, coupled with the fact that the unit panels 30 are provided
with sufficient mechanical strength by stamping and bending,
25 reduces the number of parts and cost of a modular floor.

Description of Preferred Embodiments

13



One "of various enbodi nents of the present invention relates to a
structure in which a plurality of floor panels are connected 25

toget her by vertical plug-in type projections and recesses. Anot her
enbodi nent consists minly of a group of support portions,
‘connecting portions, support portions for connection, and coupling

9 1 portions for connection. Still another enbodi nent
pertains to a struycture based on the engagenent .of sup %{t port.i ons
and panel si APrefermd, eghadiments: ofe|the c£loos RapelydBqAGOrdAnNeay Wity
panel s, a structure, for .cutti.ng support. portions,_.and met hogd. f or
practicing 5 the pEesenfginvention Iﬁé‘gcrl?ept ?)SHHBESB TEnAfIeF- Gen raﬁth ofu ' 8%

Cont 1041201 one e 8L ERGUA S, BB smbotiments o gBESTE! Wk 1
accordance M (ohigyd S HobETTORE v hOUpIdonolP scBbRse LI Thgor

a plurality of B8Pk &PSisl oMY iAulrdtidl. I Ly Of

FIGS. 1A, 1B, 2A, 2B and 3A-3D show a preferred embodiment

. of the floor panel 10 in accordance with the present invention,
particularly some  different configurations of the 1legs and

10 conﬁecting portions for connecting the legs. As shown in FIGS. 1A
and 2B, the floor panel 10 includes two different kinds of legs, i..,

main legs 14 and auxiliary legs 16 having support surfaces smaller

in area than the support surfaces of the main legs 14. The legs 14

and 16 are comnected together by the tie bars 18 each having a

15 preselected width, as stated earlier.  With this configuration, it is

possible to reduce the weight of the floor panel 10.

In FIGS. 1A, 1B, 2A and 2B, the top (support surface

hereinafter) 14a of each main leg 14 has a generally octagonal

20 shape, as seen in a plan view. Alternatively, as shown in FIG. 4, the
support surface 14 may be provided with a circular support surface

14a. If desired, the number of the tie bars 18 included in the '
specific configurations may be increased in order to enhance rigid
connection. In the specific configurations, the floor panel 10

25 includes nine main legs 14 and four auxiliary legs 16. The unit
panel 30 is sustained by and between the main legs 14 and

auxiliary legs 16.

14



auxirliary legs 16. Tie bars 18 and 22 connect the min and
auxiliary legs 14 and 16, as illustrated, and each has a presel ected

width. The tie bars 18 and 22 extend substantially radially from 15 t he
main | egs 14 and position the legs 14 and 16 at substantially a

presel ected distance from each other. First connecting portions 24

are provided on the ends of the tie bars 22 extending out fromthe

main | egs 14 which adjoin at | east one of two contiguous sides of t he
group of support portions. Likew se, second connecting portions

20 26
I P N S s T e
Ceforrod 1o as Angt 25chh MR §4ai13t (TRTAFSh ALY oprevigusly Heffoncd
1 oor panel 10 Repgipe  portiofy DT Y Tepdtilal D! yal? Choeld QT e
iUXI | 1:2: xelr gggfih%eerﬁgﬁggb easar%?cq(&m cBhatituti %e amrzrlli)%ulleg? f1 ?og!rlé-o%lexrmtaryh e
5 legs 16 are connected together by the tie bars 18, constituting a
group of legs. The arms 22, also included in the group of legs, each

. extends out from the respective outermost main leg 14 and has the

same configuration' as the tie bars 18.

10 More specifically, the arms 22 protrude from each outermost
main leg 14 in the form of a letter V, as seen in a plan view. The
first connecting portion (leg  Thereinafter) 24 or the second
connecting portion (stub hereinafter) 26 is formed on the free end
of each arm 22 or on the contiguous ends of nearby arms 22, Such

15 a structure increases the mechanical strength of the arms 22 and
allow them fo withstand stresses to act thereon at the time of, e.g.,
execution. The free ends of the arms 22 are positioned on four
contiguous sides substantially forming a square which is indicated
by a phantom line 100. In the illustrative embodiment, the legs 24

20 are positioned on two contiguous sides of the above square while
the stubs 26 are positioned on the other two contiguous sides of the

square.

As shown in FIGS. 1B and 2B, the main legs 14 have the same
| 25 height as each other while the auxiliary legs 16 have a height which

is, e.g., slightly smaller than the height of the legs 14, More

15



floor of a building, as will be described in detail later. Specifically,

the floor panel 10 is sized about 400 mmto about 600 nm square I n
conformty to the size of, e.g., atile carpet customarily used as a 5
floor finishing material. The tie bars 18 and arns 22 are
continuously arranged in the form of letter X, as illustrated. The

main legs 14 and auxiliary |legs 16 are each | ocated at the crossing

point of letter X _and spaced by a preselected distance from the

adj acent |&gs. Smecifieallys ewwlf i ajixilianyodegi 16 is ppesitipned t substamiialiy o att tike
10 mechani cal strength of the top of the floor panel_ 10

The first conne%?qtﬂ’g 9iofhe gt pangh e:”q JquRPPLied "Y} @Gnﬁfi@aﬁlagl grin legs 14,

open hol | ow monbier vl He Sesesthed S Oetilnlf Bor | 1BRNSaNAAS FifucRusiissy &

por t10ns 24 of 16t; %%‘%Wﬁ%flaggw%? ino B, i a”d°e§9§ﬁd%@ﬁg 18 bears, in "
direction py, thg 7 :hﬁiﬁ[ Aa%her a':%ac? ﬁ%hemaﬁ ?ﬁt qringiﬁé‘dc Irsp?ctth' NSnit

portions 24 are |np as stubs

connecti ng porg%ﬁﬂ% 34 can be coupled. A plurality of floor panels 20
10 can be conn positioned, and affixed surely and easily only

if their first and second connecting portions 24 and 26 are engaged

with each other. Such floor panels 10 constitute a continuous

modul ar floor,on whitHe 168 2PNRREdNASCHOA ! ia0dS seistaMbal®P PdeéntkAl in  shape
and height with the auxiliary legs 16. - In addition, the legs 24 are
10 spaced from the main legs 14 by substantially the same distance as
they are spaced from the auxiliary legs 16, The stubs 26 for
connection are far smaller in height than the main legs 14 and
auxiliary legs 16. In the illustrative embodiment, the height of the
stubs 26 is selected to be less than substantially one-third of the
15 height of the legs 14 and 16. Each stub 26 has a rounded top.

FIG. 2A is a plan view showing a plurality of floor panels 10

(10-1 and 10-2) joined together to constitute a modular floor and

each having the configuration shown in FIG. 1A. In this sense, let

20 the floor panels 10 be referred to as panel modules hereinafter.  As
shown, the two legs 24 of one panel module 10-2 are coupled over

the two stubs 26 of the other panel module 10-1 from the above.

In this manner, each panel module 10 has one kind of connecting
portions at the two contiguous sides of the square and another kind

25 of connecting portion at the other two contiguous sides of the
square. Therefore, a number of panel modules 10 (10-1, 10-2, 10-

3, .., 10-n) can be sequentially connected together in a flat

16



conspi cuous. Further, because the support portions 14, 16 and 24 25
are equally spaced from each other by the tie bars 18 and arns 22,
. the floor panel 10 can sufficiently followthe irregularity of the

floor of a building. 1 The floor panel 10 should
preferably be inplenented as a single nmolding, typically a
nol di ng of nonconbusti bl e or inflannable resin, in order to
facilitate design_and producti on. e bars 18, arnms 22_.and
connect i ng por PBfiguzationnq with or@@sgor Wé@“’“t 5 res“FWE%gr 50 1 yany t heemalierigdy
panel 10 by a m ni,qum , anmoupt. of resin. The unit panels 30 are

i npl ement ed ascPHPﬁggﬁggﬁ Qheldyoubt i denti cal shape so as to be
shared by all the floor panels 10, and each is rei nforced only by
stanpi ng and bending. The floor panel 10 and unit panels 30 are

R e e

the floor of a buil maPn auxrlirary

10 each has a g&p&e Qf;@c%ht main lefd 2[B! 6§ ilfaRed ™ BEn?IpdlictidPBA kX teRE
downward from the four corner portions of the panel 30 in order to
increase the mechanical strength of the panel 30 against loads. The

., bent portions 34 are respectively received in the grooves 14b

formed in the Support surfaces 14a of the main legs 14.

10

When the two panel modules 10-1 and 10-2 are joined
together, as shown in FIG. 2A, the main legs 14 and the legs 24
located at the joint portion insure the positional relation between
the main legs 14 and auxiliary legs 16 located at the other portions
15 and insure the support of the unit panels 30. This prevents the
structural members for connection from showing themselves above
the modular floor and degrading its appearance. In addition, the
fegs 14 and 16 are arranged at the same intervals on the floor of a

building underlying the modular floor, defining regular spaces for

20 wiring.

A basic procedure for connecting the panel modules 10-1 and

10-2 is as follows. As shown in FIG. 2B, one panel module 10-1 is

laid on the floor of a building (base floor hereinafter). Then, the

25 other panel module 10-2 is laid on the base floor with its legs 24
coupled over the corresponding stubs 26 of the panel module 10-1.

If desired, the main legs 14 and the auxiliary legs 16 and legs 24 of

17



panel 30 over

one-fourth of the area of its top 14a, i.e., supports the

corners of four adjacent unit panels 30 on its top 14a. The auxiliary
| egs 16 each supports substantially the center of a single unit panel
30 over the entire area of its top. However, while each main leg 14
constantly supports the corners of four unit panels 30 thereon, each
auxiliary leg 16 sustains the associated unit panel 30 only when a 20

| oad h ' d } ned h ' , . .
The min | bgs Cnaet rous (BgandE Br o pnipRdoiid e Sher, jn pich

15

having a pol yoqugl, ufl ifuhilts Ofo Syl 68 EEBRSRCSY Q0 o Mehel Hajp legs £

of each main | eg
for allow ng thgdl egpd 4 engage with the panels 30. The unit
f panel’'s 30 each is also formed with engagi ng portions

12
32, 38 and 43

5

I's Tormed W t h engaging port

(see FIG 6B) at its four corners 36 (see FIG 6A).

Referring to FIG. 3A, a specific connection structure including
the arms 22 and the legs 24 and stubs 26 for connection will be

described. As shown, at least the tie bars 18 and arms 22 each has

. a thin flexible configuration implemented by, e.g., the molding of

10

15

20

25

resin so as to be elastically deformable. Therefore, each arm 22 can

be elastically bent upward with ease. To join the panel modules

~ 10-1 and 10-2, the module 10-2 is laid on the floor and then has its

legs 24 coupled over the stubs 26 of the module 10-1 while being
shifted toward the module 10-1, as shown in FIG. 2B. That is, the
legs 24 should only be coupled over the stubs 26 at a height lower
than the tops of the legs 24, ie., at a height corresponding to the
tops of the stubs 26. This makes it needless for the worker to lift
the entire module 10-2 and then connect it to the module 10-1 laid

on the base floor, as has been customary with modular panels.

The above embodiment includes the main legs 14 and
auxiliary legs 16 smaller in support area than the main legs 14.
FIG. 3B shows an alternative embodiment having main legs 32 (only
one is shown), but lacking auxiliary legs. The main legs 32 have
support surfaces flush with each other. Stubs (only one is shown)
36 for conmnection has a height as small as one half of the height of
the main legs 32. Legs (only one is shown) 34 for connection have

the same height and contour as the main legs 32. A plurality of ribs

18



Each unit panel 30 should preferably have an area about one- 5 si xth
to about one-third of the area of, e.g., atile carpet or the floor

panel (about 400 mm to about 600 mm square). Specifically, the

unit panel 30 is about 100 nmto about 200 mm square (generally 165
mrm) so as to be laid on one of a plurality of divided areas of t he
fl oor panel 10. The unit panel or steel sheet 30 has a thickness t

[ f | |
i ¢ panel 8 30 odih  REBEA °?h(&62§§%%fyc%?ﬂn%g}at?f each leg sﬁ%m%‘”
ly be laid
the tops of ¢ naerCeril, DORF, eich THEY 1A% S Ycdfeucption spRHR B nEfGY
the floor panel3g0. pofhicgnal &V\Be;ﬁ:hum %ﬁ”bfrlgx ué?ﬂ%l module igli:)&{yléc? Q@er

constructed which has a sinple’ struc

strength. W”lhéheas%&élt‘éds's%ﬁb 3ge é'f”' theP25RES gbgnélanmt)ﬂﬁieo"‘in the sgme

irregularities on the floor of a building via th | oor panels 10 | ai
on the flogr. rdbhner as in the sthfGuréNshowanml FIGO BAve the same

configuration and are sustai ned by the support portions having the
sanme configuration. This, coupled with the fact that the unit
panel s 30 are provided vm'th sufficient nechanical strength by

stamping and bendiFiG, 3Q5shows medtobed(t havingnbermodifizdr t somfighratish odnda
rodul ar roor{. usable in combination with the leg 24 shown in FIG. 3A. As shown,
the stub 40 is split into two portions substantially at its center. The

10 two portions of the stub 40 are slightly spaced from each other.

~ The leg 24 has a hollow cylindrical configuration and is open at its

bottom. When the leg 24 is coupled over the stub 40 from the

above, the split portions of the stub 40 are pressed toward each

other. In this condition, the split portions tend to elastically move

15 away from each other, pressing the inner periphery of the leg 24

outward.  This maintains the leg 24 and stub 40 firmly joined

together.

FIG. 3D shows a stub 42 having another modified

20 configuration. As shown, the stub 42 is implemented as two pieces
42a and 42b connected together at their bottoms. Of course, the

two pieces 42a and 42b may be replaced with three or more pieces,

if desired. = The pieces 42a and 42b are elastically deformable
toward each other when subjected to a force of preselected size.

25 Each of the pieces 42a and 42b has a protuberance or larger
diameter portion 43 protruding outward, as illustrated. In this

case, the leg 24 is formed with two holes 25 corresponding in

19



Description of Preferred Enbodi nents

13 1 Preferred enbodi nents of the floor panel in
accordance wth the present invention will be described
hereinafter. It should b e noted that although the illustrative
enbodi nents each is used to construct a nodular floor for a double
floor structure, such a n 5 application is only iIIustrative

[l oor panell 10 PRHSBCAR diiod™a Hetde BRcaah 4ohy Ot Mo stub 42 in ifs inde
ESL?];S’! 0 por Malhe When it g 6nEOTY . Ovess tﬁﬁom@-eﬁzpﬁégx R 2bote)
a0 28, LN 198t BCLAER LUoR CEbhCT B! LMol Blat Bind e
o 8 aran AR ORE | ML ER Re 2 E, helkE ov EpethleegﬁlblﬁZ the
5 protuberances 43 of the pieces 42a and 42b respectively fit in the

holes 25. The leg 24 and stub 42 are therefore connected together

more firmly than in the configurations of FIGS. 3A and 3B in which

. the tollow leg is simply coupled over the stub.

10 It should be noted that the stubs 40 and 42 shown in FIGS. 3C
~and 3D, respectively, are only iltustrative. The crux is that the stub

be formed by embossing, stamping or similar technelogy im such 2
manner as to be engageable with the associated leg in the up-and-

down direction and locked in position when engaged.

15
Reference will be made to FIG. 5 for describing a specific
double floor structure constructed on the base floor of a building by
use of the pamel modules 10 having any one of the configurations
described above. Specifically, FIG. 5 shows the edge portions of an
20 area where the modular floor using the panel modules 10 is to be

constructed, i.e., the edge portions of the base floor adjoining the
walls of the building. As shown, a plurality of panel modules 10
joined together are laid on the floor of the building as far as a
preselected position close to the walls. Border panels 50 are
25 positioned by the walls, and each can have its width adjusted by

being suitably cut off. A border cover 52 is laid on the portion of

20



15 ° preselected width, as stated earlier. Wth this configuration, it
is possi ble to reduce the weight of the floor panel 10.

In FIGS. 1A 1B, 2A  and 2B, the top (support surface

hereinafter) 1 4a of each min leg 14 has a generally octagona
20 shape, as seen in a plan view. Alternatively, as shown in FIG 4,
t he support surface 14 nmay be provided with a circul ar support

surface l4a. If desire t he nunber of e tie bars 18 i.ncluded. in
the | 1spesnsh ctt"éféﬁ’f' i BifeAt g%nﬁﬂﬁsfﬁ%} B‘fé ﬁhﬁcﬁ‘@éﬁe‘ﬂﬁ‘l&% %ra%‘é"flef osrlgﬁLaﬁ‘gels
rigi connecti on. n the s | fi onfiqu lons, the floor
panel 10 25 ?af&i Q8| Ltﬂfe§d’l?rné3°ﬁté?% &23&9’1 rgﬁ’d 1?%\3; a%(tlxi liary | egs 16.

The unit panel 30 is sustained by and between the main legs 14 a n d
auxiliary |legs 16. 14 1

PO A 35 20D ek S, P ey MRS bgtrpaens or uidea

5 above area are positioned, such that their legs 24 for connection face
the walls. FEach border panel 50 is so adjusted in position as io
extend to a preselected position spaced from the legs 24 by a

. preselected distance. The unit panels 30 are supported by the
border panel 50 and main legs 14 at its opposite edge portions,

10 spanning the space between them. In this condition, the unit panels
30 are surely supported by the border panel 50, a part of each
outermost main leg 14, and the legs 24 intervening bhetween the
border panel 50 and the outermost main legs 14. | As a result, each
outermost unit panel 30 is supported by the associated leg 24 at its

15 center in the same manner as the other unit panels 30. Therefore,

the unit panels 30 at the edges of the expected area are held as

stably as the other unit panels 30.

As stated above, even in the regions where the border panel

20 50 and panel modules 10 join each other, the unit panels 30 are
sustained by the border panels 50 and main legs 14 at their four
COrners, In addition, the auxiliary legs 16 or the legs 24 for
connection each is positioned at substantially the center of the
individual unit panel 30 and capable of sustaining the panel 30.

25 Specifically, the legs 16 and 24 each has a height slightly smaller
than the height of the main legs 14. Assume that some load acts on

the center of any one of the unit panels 30 due to the weight of an

21



engaging portions 14b for retaining the wunit panels 30 and
inmplemented as cruciform grooves. The main legs 14 and auxiliary 5

| egs 16 are connected together by the tie bars 18, constituting a

group of legs. The arns 22, also included in the group of |egs, each
extends out fromthe respective outernost main |leg 14 and has the

sane configuration as the tie bars 18. | O More specifically, the
arnms 22 protrude from t er,nost 14 jgrth formof a

h
letter V, as s&BWP Fff’“é 3?‘51‘?31\? Qv therpmodular ﬂ"Perf g’%on‘ﬁ%‘g boPFﬁGH
| h f h
her oi nafter) 28 4KnEC AR A (RedTREe Hoes Th%onn%i %?ﬁftz*?oorg HBBte
L O Bttt of SR BT,

mechani cal strength

stresses to actg ﬁtggreon“ﬂ{httgﬁ On&g‘fg]u,r?tgmg it is gofsﬁﬁ@“tﬂ ddl'egge ftrhge

ends of the arns are posi ont1 guous Ssi

substantiatly q [ | e a
100. In t%e |F]?E§itl§%t f‘a\?zl grﬁr%%g%eﬁhe %egllﬂe;@tdZ%OSt of e%hea%rggl PI one on

two contiguoussteeliahedt§ 30hgs FROVA PEIBIR, Wwﬂn% preservtixtge #id!PRadb RERting
positioned on the other two contiguous si des of the squar e.

As shown in FI &mctibB. an@o? Bexdihigle[rathe Ithidknds haﬂﬁ thé@niinfanel 30 can be

. reduced below 2.3 mm, e.g., to 1.6 mm, realizing noticeable cost

saving.
10
As shown in FIG. 5, it may occur that the stubs 26, instead of
the legs 24, face the border panel 50 at the edge of the expected
area. In such a case, the unit panels 30 will be sustained by the
main legs 14 and border panel 50 at their opposite end portions,
15 spanning the space close to the wall. However, because the stubs

26 are far lower in height than the main legs 14, they cannot
sustain substantially the centers of the panels 30, resulting in short
mechanical strength. In light of this, a third support member 45
may be fitted on each of such stubs 26 in order to provide it with
20 the same height as the leg 24 or the main leg 14. This allows the
borders toc be dealt with in the same manner as the panel modules

10 connected together by the insertion scheme.

In any one of the embodiments described above, the numbers
25 and configurations of the support legs may be changed, as desired.
The hollow legs may be replaced with solid legs, if desired. Further,

all the legs may be implemented as hollow legs in order to reduce

22



25 = height as each other while the auxiliary legs 16 have a hei ght which
is, e.g., slightly smaller than the height of the Ilegs 14. Mor e

1 speC|f|caIIy, each auxiliary leg 16 is positioned substantially at
t he “center of the unit panel 30 supported by the adjoining min

| egs 14, as wll be described in detail later. The height of the
auxiliary Ieg 16 is selected such that in the above condition the
| eg 16 bears, 5 the auxiliary manner, a |oad which may act on the
center of %he ltjm toverall weighineof 3be individual 'floor papsh 1@gsinoavkigh case
connection are substantlally |dent|cal I n shape and height with the
auxi | i ary | egsTibs. for nreigfrcement ¢ Mdll| s @K“}sﬁde on( the dPRRTe JPSTIRNGLY t

mai n | egs 14 by stantially the same distance as they are
spaced from Fﬁ@‘a tliary legs 16. The stubs 26 for connection
are far smaller in height than the main legs 14 and auxiliary
legs 16. In the illustrative enbodi nent, the height of the st ubs

20,15, 5% 88 o0, 10 DRyl oSirdghily SURRLANMT o180 gl Bpritecented
FIG 2A s a phalaithsdy, SHOWMBHoGsP! UAld 1 Ho8 Hafels p?@acsanlobe connected
together with ease by simple operation and stably held in a

. modular floor configuration. The floor panels 10 can be easily

connected or disconnected without being bodily lifted away from

10 the base floor.  Moreover, connecting members do not protrude

. between the legs for supporting the unit panels 30, so that the

connecting portions of the panels 30 are not conspicuous. In

addition, when the floor panels 10 are used to construct a double

floor structure, spaces for wiring can be effectively guaranteed

15 even between the legs.

FIGS. 6A and 6B are respectively a plan view and a side

elevation showing the unit panel 30 of FIGS. 1A-2B. As shown, the

unit panel 30 is implemented as a flat steel sheet having a

20 preselected thickness. As shown in FIG. 6A, the panel 30 is
substantially square and formed with downward projections 32 at

four corners 36 of its underside. As shown in FIG. 6B, each

projection 32 has a substantially hemispherical convex surface 32.

25 As shown in FIGS. 6A and 6B, a side wall or bent portion 34
extends downward from a preselected portion of each of four sides

of the unit panel 30 in order to provide the panel 30 with sufficient
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(10-1 and 10-2) joined together to constitute a nodul ar floor and

each having the configuration shown in FIG 1A In this sense, let 20

the floor panels 10 be referred to as panel nodul es hereinafter. As

shown, the two | egs 24 of one panel nodule 10-2 are coupl ed over

the two stubs 26 of the other panel nodule 10-1 from the above.

In this manner, each panel nodule 10 has one kind of connecting

portions at the two contiguous sides of the square and another kind 25

of connecting Tidity.on Eagh side wallhad thes acdsighgubusndsiisiespaced dram the

square. Thereforg, a nunber qf panel nodul es 10 élo-l, 10-2,  10- . 3,
10-n) caAfiageat crgessnt3balaty the giHb Pl 3QgRY héd DPreselegted | gdistance

16 1 configuratjon wth  ease mﬁ%n?ut resorting to an

ent a deta

conpl i cat ed in  ordes,, cuttatsn de 1atiRs chmentryof” e, RA

Cegs 14, a1 110t r S R Sialf "B WD RGpaR, 38] «t its” SopBildafEy ror e

mechani cal > st T SRR g SpBRCR (aReitll 6] sh of the, dOSVA" G I tne

Formed i n the cousiiEaCRRA R LR Wl Hel defifbed)A0WERiL ker.  Fach

extension 38 has a height so selected as to facilitate the insertion

. and removal of the extension 38 from the associated groove 14b.

Preferably, the height of the extensions 38 should lie in a range

10 slightly smaller than the height A of the side walls 34, but not

greater than substantially one half of the height A.

More specifically, each side wall 34 is notched stepwise by a

preselected amount in order to form the opposite extensions 38.

15 The extensions 38 serve to adjust the engaging force of the unit
panel 30 and thereby facilitate the attachment agd detachment of

the panel 30 from the grooves 14b of the main legs 14. However,

this kind of structure is only illustrative. The height and/or the

area of the extensions 38 may be varied in order to adjust the

20 engaging force, as desired.

How the unit panel 30 is mounted to the associated main legs

14 will be described specifically hereinafter. FIG. 7 is an exploded
fragmentary perspective view demonstrating how a single panel 30

25 is mounted to the floor panel 10. As shown, a sheet 40 intervenes
between the unit panel 30 and the floor panel 10 and plays the role

of a cushioning member. The sheet 40 may advantageously be
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10 When the two panel nodules 10-1 and 10-2 are joi ned
together, as showmn in FIG 2A, the main legs 14 and the |l egs 24

| ocated at the joint portion insure the positional relation bet ween
the main legs 14 and auxiliary legs 16 |ocated at the other portions 15

and insure the support of the unit panels 30. This prevents the
structural nenbers for connection from show ng thensel ves above
the nodul ar floor and degrading its appearance. |In addition, the

| egs 14 arld 16farmedarofinged elastichematarali ritayingl @ cushiosing oability. a For
bui | di ng underlying the nodul ar floor, defining regular_ spaces for

Wi ring. example, pseraBiB¥ PHeodeafier coff & @SnrBEY | t9g Zﬂeﬂmnémckoéﬂile&i
10-1 and 10-2 is_as_ follows. As shown in FIG ZB Q panel nodul e
10-1 is formady ofn flerdble cymthsticy 15810, o fPRJ ( BRRSErial oBb r]"r?ér ei HRVOXER.
Then, the 25 ot her panel nodule 10-2 is laid on the base floor with its
| egs 24 C%ﬁpPEdSW t"A&teE3t-r espondi ng stubs 26 of the panel nodule
10-1. 5 | f desired, the main Iegs 14 and the auxiliary legs 16 and | egs
24 of 17

In the illustrative embodiment, the sheet 40 has a generally
octagonal shape, as seen in a plan view, identical with the shape of
. the support surface 14a of the main leg 14. Slits 41 are formed in
the sheet 40 at such positions that they overlie the grooves 14b
10 when the sheet 40 is put on the support surface 14a. Four through
. holes 14c¢ extend in the main leg 14, as illustrated. The sheet 40 is
laid on the support surface 14a of the main leg 14 while covering
the holes 14c, and then affixed to the surface 14a by a two-sided

adhesive tape or similar two-sided adhering member, not shown.

15

The unit panel 30 is laid on four adjacent main legs 14 and
over one auxiliary leg 16 with the intermediary of the sheet 40. At
this instant, each commer 36 of the unit panel 30 occupies
substantially one-fourth of the support surface 14a of the main leg
20 14 underlying it. The corners of the adjaceat unit panels 30 sharing
the support surface 14a of a single main leg 14 are spaced from

each other by a preselected gap so as not to contact each other,

Each  protuberance 32  extending downward from  the
25  underside of the unit panel 30 is fiited in the associated hole 14c of
the main leg 14 from the above with the intermediary of the sheet

40. The panel 30 is therefore free from shaking ascribable to its

25



each panel nodule 10 may be replaced with each other, in which case
the nodules 10 will be connected by use of the main | egs 14 and

st ubs 26. 5 Referring to FIG 3A, a specific connection
structure including the arns 22 and the |egs 24 and stubs 26 for
connection will be descri bed. As shown, ‘at |east the tie bars 18
and arns 22 each has a thin flexible configuration inplenented by,
e.g., the nolding of resin so as to be elastically, defornable

Ther ef or e, 1 eaclengaging 2ndition 1@ the bloed panelcdll y %@Xéﬁﬁﬁﬁ?@ W& rofeLash

To join the panel nodul es 10-1 and 10-2, the H{e 10-2.is J.aid
on the floor amenehelf raae respectively insegigd imtocdhe| EH’OH%r e‘”ét GB% SIS of
t he nmodul e 101vvh|Ie be|n shift tovvardt nodul. e as
shown in FIG 38 of et t%He C“Shmnmg gg’s 9 gﬁ&ul oR#SEl coﬁplsélaelgver
t he stubs 26 at elght I wer than the tops of the legs 24, i.e.,
at a hei ght coﬂ?é@ﬁo i the o;fh%anel 10." 't ops of the stubs 26. This nmkes
it needless for the worker to lift the entire nodule 10-2 and then
connect it>to the nodule 10-1 laid ° on the base floor, as has been

customary wth mduﬁ%egﬁﬁ?liﬁ is %’L(Pnply flat, ie., The cké E%m%”’%ﬂ' 'ﬁmat each

I ncl udes the nmain ’aux?’l1ary Tegs 16 smaller

sopoort e {8 TG o, fecd tngin, 1T RO nl g
auxiliary 'egfspan&hesd%&ﬁ BHS tik2 s&@&ﬁ surface 14a of the main leg 14 with
the intermediary of the sheet 40. The flat portion therefore limits
10 the depth to which the extension 38 can be inserted into the groove
14b. It follows that the unit panel 30 mounted to the support
surface 14a in the above configuration can be easily dismounted
from the same. For example, the unit panel 30 may be lifted and
then removed from the panel module 10 by use of a suitable jig.
15
The engagement of the main leg 14 of the floor panel 10 and
the unit panel 30 will be described more specifically with reference
to FIGS. 8A, 8B and 8C which are sections along line VIII-VIII of
FIG. 7. First, assume that the base floor of the building is free from
20 irregularities.  Then, as shown in FIG. 8A, the protuberance 32 of
the panel 30 can be easily inserted into the through hole 14c of the
main leg 14 via the sheet 40. This is because the inner periphery of
the hole 14c has its upper portion contiguous with the support
surface 14a implemented as a tapered portion 15.
25
Further, because the bottom of the hole 14c is open, the

protuberance 32 inserted into the hole l4c is sustained only by the
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support surfaces flush with each other. Stubs (only one is shown) 25
36 for connection has a height as small as one half of the height of

the main legs 32. Legs (only one is shown) 34 for connection have

the sane height and contour as the main legs 32. A plurality of r i b's

18 1 35 are fornmed on the inner periphery of each
leg 34 for rei nforcenent, and each nmay have the configuration
shown in FIG 3B. For connectlon each | eg 34 of one panel nodul e

i s coupl ed ove?apered portione k% swatheuedabusting angSbf then ebadtarer 0§aﬁt§ helaul e
in the sane manner as_in the structure shq I n FI?

FIG 3C shows &%t ublmoﬂnavr:ﬂgdlawﬁodm RFOBNSFINGGr a%\%]ow Sueely retamedusfhm e

nmbi nat he FI G, ,
LT T2 T S SR B b, MR, b 5
t t f th b,k 40 ht d ot
10 PO S B 5% 7 kbl TR hE O Bosfifiae . I o

boitom  When 416yl iladd b5 GEURLATSEVEL Wt TP iAokt L P

Moreover, the sheet or cushioning 40 holds the protuberance

. 32 in sych a manner as to ‘wrap it. Therefore, elasticity available
with the sheet 40 itself serves to absorb shocks which may act on

10 the panel 30 in the up-and-down direction. In addition, the sheet
40 is sandwiched between the surface 32a of the protuberance 32

and the tapered portion 15, and is therefore protected from tearing

or similar damage.

15 As shown in FIG. 8A, the exiension 38 of the panel 30 is
inserted into the groove 14b via the slit 41 of the sheet 40. At this
instant, the portion of the sheet 40 around the slit 41 bends
downward and maintains the edge 4la of the slit 41 in contact with
the extension 38 at all times. In this condition, high frequency

20 noise, among others, unpleasant to the human auditory sense and
including the echoes of footsteps on the unit panels 30 can be

reduced.

Assume that the floor panel 10 follows an irregularity existing
25 on the base floor, causing the main leg 12 to be displaced. Then, the
protuberance 32 of the unit panel 30 and the hole 14c of the main

leg 14 are displaced from each other, as shown in FIG. 8B. In this
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above, the split portions of the stub 40 are pressed toward each

other. In this condition, the split portions tend to elastically nove

15 away from each other, pressing the inner periphery of the leg 24
outward. This maintains the leg 24 and stub 40 firmly joined

t oget her . FIG 3D shows a stub 42 havi ng anot her
nodi fied 20 configuration. As shown, the stub 42 i s inplenented as two
pi eces 42a,.and 42b con ecte oggt er at the|r kiog}s. O cohlrse,
t he 1t woctditien, 4 nt ] a@éu HPRGE t Af e Pils HBFR the

Siefeﬁrelfm e sheetdﬁ%%z?f’s@%h%eﬁ's?fe PEoieh ot BRC "vvortion

>
br ot uber ance. o 1Py apebBsuly A%Q%ﬂg“e%@ R
as illustratedy,g Jinpet Rhfe time cs@ifns ttH@ b9 pand1S 3007 EYEQBX"' hBof WParl2p! €5

25 correspondlng In
5 10. In addition, the sheet 40 infervenes between the unit panel 30

and the support surface 14a of the main leg 14 and prevents them
from directly contacting each other, as represented by a circled
. portion F in FIG. 8B. Therefore, the unit panel 30 can be cushioned

more positively.

10

Further, assume that the unit panel 30 is slightly raised above
the support surface 14a of the main leg 14 due to an irregularity
existing on the base floor, as shown in FIG. 8C. Then, the portion of
the sheet 40 yielding into the hole 14c contacts the protuberance 3 2
15 of the unit panel 30 due to its elasticity, i.e., cushioning ability. As a
result, the panel 30 is free from shaking ascribable tfo the
irregularity of the base floor. This, coupled with the fact that the
edge 4la of the slit 41 of the sheet 40 remains in contact with the
extension 38 and side wall 34 contiguous with the extension 38,

20 successfully reduces noise ascribable to footsteps.

It may occur that the irregularity of the base floor is so great,
the protuberance 32 gets on the support surface 14a outside of the
hole 14c. Even in such a case, the unit panel 30 can be surely fixed

25 in place because the extension 38 remains in the groove 14b.
Again, the sheet 40 intervening between the protuberance 32 and

the support surface 14a cushions the unit panel 30,
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1 position to the two pieces 42a and 42b of the stub 42 inits side
wal | . When the leg 24 is coupled over the stub 42 fromthe above, It
causes the two pieces 42a and 42b to elastically bend toward each
other. Wen the leg 24 is fully coupled over the stub 42, the 5
‘protuberances 43 of the pieces 42a and 42b respectively fit in the

hol es 25. The leg 24 and stub 42 are therefore connected together

nore firmy than in the configurations of FIGS. 3A and 3B in which

the hollowleg is sinply coupled over the stub. 10 It should be

noted Lhaly e oL UbR L0 RO ek oS edCone, gt BBy pencts o,
oried, by emoo5shon n3AREP: 6 8 SFIA UGENRE! AV LAGHEN of the SRR

di : d - Xy . R
Wil b made t COPFG g AR paAdE, B0 ENGRIHe, priel modyle, can {BECISERE

escribing a specl oubl e fl oor :

structure constérififedd ofn thd1emBasR 1000r A®do,a thbli ddflt NphardeYs 30 remaies@biehe
panel nodul es 10 havi ng any one of the configurations descri bed

above. Spgcifogalthy, pahtl medides 1he wHBSutPOkhaking, ofandn Y echdéra of
where the nodul ar floor using the panel nodules 10 Is to be

constructed, i feotstepseoadgiee ppadelon30 ofiret positivaety f reaxtwcedd] oi ni ng t he
wal I's of the building. As shown, a plurality of panel nodules 1 O
The configuration of the protuberance 32 of the umit panel 30
shown and described is only illustrative. When the wuhit panel 30 is
10 implemented by a steel sheet, the protuberance 32 may be replaced
with a finger- or a tongue-like protuberance 'formed by, e.g.,
punching, stamping or pressing. The crux is that the protuberance
32 be capable of positioning and affixing the panel 30, capable of
absorbing an irregularity via the sheet 40, and capable of mating

15 with the hole 14c.

FIG. 9A shows a structure lacking the protuberance 32 and
through hole 14c for receiving a part of the protuberance 32. Even
with this structure, it is possible to reduce, e.g., the echoes of

20 footsteps on the unit panels 30 if the edges 41a of each slit 41 are
held in contact with the extensions 38 of the panels 30 at ail times,
as shown in FIG. 9B, |In addition, the support surface 14a of the
main leg 14 and the adjacent pamels 30 contact each other with the
intermediary of the sheet 40. This prevents the adjacent panels 30

25 spaced by a preselected gap from shaking.
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joined together are laid on the floor of the building as far as a

presel ected position close to the walls. Border panels 50 are 25
positioned by the walls, and each can have its width adjusted by

being suitably cut off. A border cover 52 is laid on the portion of

20 1 each border panel 50 closest to the wall while a border
sheet 54 is | aid on the other portion of the border panel 50.
The panel nodules 10 |ocated at the edge portions of the above, ar ea

are positiéned, suchpedificallhens showys 2 FI§. 2Hnribet ok E"’é‘@%‘ 30 have( fheir

wal I s. Each border panel 50 is so adj usted I n po on. as ext.end
to a presel ectkigs ﬁ@éﬁgﬁl@l‘? syphcdhpt 1the PPRONte |¢é31§§ o4la bgﬁt the slit 41 "of

Dor der panel Sherhenhi 40 Rogéass BRAFE o thopBaNes SREE gbr VGs el them
SIS 11 SRR BT ol el Sy ORIl e SR 2 R0RES i
5 the top of the main leg 14 in order to reduce the echoes of

footsteps. When such unit panels 30 are laid on the floor panel 10,

the extensions 38 of the nearby panels 30 are received in the

. grooves 14b, as shown in FIG. 9B. 1In this condition, the edges 41a

of the slit 41 at least contact the inner surfaces of the extensions 38

10 of the unit panels 30 or even urge them toward each other. As a

_result, the echoes of footsteps, particularly high frequency

components unpleasant to the human auditory sense, are reduced.

The structure shown in FIGS. 9A and 9B has the following
15 advantages. The sheet 40 contacts or holds the unit panel 30 only if
the panel 30 has its extension 38 inserted into the groove 14b of
the main leg 14, reducing the echoes of footsteps. The shee‘t‘ 40
should only be placed on the support sutface 14a of the main leg 14
with its slit 41 positioned above the groove 14b. Moreover, when a
20 person walks on the unit panel 30 or when some load acts on the
panel 30, tﬁe sheet 40 contacts at least one end of one edge of the
panel 30 received in the groove 14b and thereby holds the panel
30. Therefore, the unit panel 30 is surely prevented from
producing noise even if the base floor has some irregularity.
25
A modification of any one of the embodiment shown in FIGS.

7, 8A, 8B, 8C, 9A and 9B will be described with reference to FIG. 10.
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putérnDst main leg 14, and the legs 24 intervening between the
border panel 50 and the outernost main legs 14. As a result, each
outernost unit panel 30 is supported by the associated leg 24 at its 15
center in the sanme manner as the other unit panels 30. Therefore,
the unit panels 30 at the edges of the expected area are held as
stably as the other unit panels 30. As stated above, even in
t he regi ons where the border panel _ 20 50 and panel nodul es 10 join each
ot her, thel uni A%ahews, azflooppanel 50 to dgstaid ney &5? paEe pdpere of pinidedess@
and main legs 14 at their four cgr ners. In additiog, t he
auxiliary |egSURBOtty, RORHORoqJ4oy formed  with @nnJueselpciedch nuanber  of
positioned at substantially, the_center of _fthe i ngiyvidyal unit panel
30 and capabl é’r%t?’ STRNCES n%ng e‘t’f‘l‘z panels 99 to e mougfed; 9 . I;#’"Fh@g’i‘ gs
16 and 24 each dhas hei ght_slight | ] er than the height_of the
main | egs 14. se&% ?‘ﬁgt E%%rréﬂﬁ%3§é Zl%n‘?{gs orgmlly one ; I]l€ ééﬂ‘%? a’?ﬂ’m&ﬁe
(2)f 1t he um% PaRglgin30 Gﬁﬁs t&oﬁﬂ?ca%hg% ﬁi‘niﬁl? to the configuration shown in
FIG. 8A except that the hole 14c¢ is inverted in position in the up-
and-down direction. The modification is comparable with the
. configuration of FIG. 8A as to the function, operation, and
advantages.
10
Specifically, the support portion 54 has a particular size
depending on its position. The protuberances; 51 are formed at
preselected  positions within the support portion 54, The
protuberances are similar to the protuberances 32 shown in FIG. 3A

15 except that they are turned upside down in the up-and-down

direction.

The unit panels 60 each has a flat top wall 61 and four legs

(only one is shown) 62 extending downward from the four corners

20 of the top wall 61. The legs 62 each is made up of a wall 63 having
a preselected height, and a bottom 64 extending from the lower end

of the wall 63 in parallel with the top wall 61 toward the bottom

64, not shown, of the opposite leg 62, not shown. The two through

holes 65 are formed in the preselected positions of the bottom 64

25 and capable of receiving the protuberances 51 of the support

portion 54,
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1 equi pment brought to the nodular floor or the weight of a person

mal king on the nodular floor. Then, the panel 30 is bent
downward, but successfully sustained by the leg 16 or 24 at its
center. Wth this configuration, it is possible to reduce the 3

t hi ckness and therefore the wei ght and cost of each unit panel or
steel sheet 30 as far as possible, while preserving the Ioad resisting
function. For exanple, the thlckness t of the unit panel

reduced bél ow 2.3 @hqun ino FIGe iy ar sBestziof g cnehiomag P é% i‘Pe"n the

ZgYi Pgst e;g of bottom 53, c01) eg‘goggull’ﬁq’éaa%@ﬁfg‘“bgs&erX’b‘gcgﬂuar%})h:: S%‘Hﬁtaaﬁgﬂ%f
sust ar ned by ¢ fRetanedta onigteRliSn 1 fo 238 tey B, PRuORSds ok, %Bﬁﬁ’."?“s'ﬁpos. te
because t he st B8 sheet 885 ddliq" PR RETTE, 83° S b 33  of W Sbopry
resul i ng%in ohgrion 54, EEGLE, Bodtd ?%"eeﬁ'tt!"ﬁbgh?dﬁ?‘%ﬁﬁ"s S poEoRasg e >

support menber ;4 Z%evmu@mén%dfiﬁzh A8 O'ine%ﬁﬁltfgn S‘fﬁé‘ ghdeps 886 dd&soh@‘%r

to provide it vmt sanme ght ‘as the 1ég 24 or the main |leg 14.

This allows thgaye to bebﬂfrﬂﬁﬂs with e dﬁﬁlsMW dsBignedt Re tha@Nex BRE0AE 38 tdfe
panel nodul es 10 connected together by the insertion schene.

. the unit panels 30.

10 In any of the above embodiment and modificaﬁon, the panels
30 or 60 can be positioned and affixed accurately by a simple
procedure via the protuberances 32 of the panels 30 or 66 or the
protuberances 51 of the support portions 54. This allows a modular
floor and therefore a double floor structure to be constructed with

15 ease.

In any one of the structures shown and described, the through
holes 14c may each be replaced with a bore having a bottom at its
level where the sheet 40 pushed into the bore by the associated

20 protuberance 32 will not contact the bottom.

Each floor panel 10 or 50 should preferably be implemented
as a single molding of noncombustible or noninflammable resin.
Preferably, the panel module 10 or 50 is sized about 450 mm to

25 about 600 mm square based on the tile carpet size. The unit panel
30 and 60 should each preferably be implemented as an about 100

mm to 200 mm square, about 1.0 mm to 2.5 mm thick steel sheet to
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In any one of the enbodi nents described above, the nunbers 25 and
cconfigurations of the support |egs nay be changed, as desired. The
hollow |egs nay be replaced with solid legs, if desired. Further,

all the legs may be inplenented as hollow legs in order to reduce

22 1 t he overall weight of the individual floor panel 10, in
whi ch case ri bs for rei nforcerrent will be forned on the inner
periphery of ach |eg. The foregomfg enbodi ments each
has vari ouls unﬁPeB’ééeﬁBe@ne of a pémam Rfedlivided f v therhféoqn d8reldikl s
10 can nect.e together with e simpl e eratlon and
stably heI d m%’ius kmg ofrpenit apa o’é’r capable aqlgﬂvmg ‘Hﬁ'élf sheegbiag 10
can be easily . nnec o] nnec wi t hout, bein bod| lifted
away from 10 the tlﬁ@gﬂéﬁny%&g i; 'éran‘idﬁn]é@?tl ﬁ\lflg%nbng ugih pﬁ’?ﬁl
protrude ; befuepn e o9 ft%{ns,%gapogrfd "y NEnd MhpRASES 30 aSBiN
5 floor structure sufficiently withstanding loads.

The cushioning sheet 40 or 80 may each be formed of a

. vibration reducing material or a sound absorbing material, if
desired. The crux is that the sheet 40 or 80 be formed of an elastic

10 material capable of protecting the unit panel 30 from shaking
ascribable to the irregularity of the base floor, and reducing, e.g.,

the echoes of footsteps on the modular floor.

The configuration of each main leg or first support portion 14

15 will be described more specifically with reference to FIGS. 11A and
11B. As shown, the main leg 14 has incisions 14d in addition to the
grooves 14b which play the role of guides in the event when the leg

14 is cut apart, as will be described. The incisions 14d are
contiguous with the grooves 14b and formed in either one of the

20 lower part of the outer periphery of the leg 14 and the support
surface or top 14a of the leg 14. A cuiter or similar cutting tool

may be applied to the incisions 14d and then pressed in the up-
and-down direction in order to cut apart the leg 14. As shown in

FIG. 11B, the leg 14 is made_ up of four hollow blocks 14-1, 14-2,

25 14-3 and 14-4 positioned at the four corners of the leg 14. The
hollow blocks 14-1 through 14-4 each has the top wall 14a, an

outer side wall 15 and an inner side wall 13 each having a
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conniecting portions of the panels 30 are not conspicuous. In
addi tion, when the floor panels 10 are used to construct a double
floor structure, spaces for wiring can be effectively guaranteed 15

even between the | egs. FI GS. 6A and 6B are respectively a
pl an view and a side el evation show ng the unit panel 30 of FIGS.
| A-2B. As shown, the unit panel 30 is inplenented as a flat steel

sheet having a 20 resel ected thickness. As shown in FIG 6A the
panel 30 1 s preselecgﬁosthaﬁkmsl ¥ sthd’tﬁéefQI’ﬁi kg neellew t hlagkanidrl through
proj ections 32 fl four corners of its underside. As shown in
FIG 6B, each 14-4 eagh oil?l,ﬁctal ofpffigienss rae%haasqaéntﬁr&nggh héYﬁnspWBPP cdhe cdegex
surface 32. P shown in EIGS. K 6A and 6B, a si wal | or bent
portion 34 4 1§x?‘§nagarélom/atr"@ fAoRRUr Blange tas ineisionst 13 of each of
four sides of the unit panel 30 in order to prOV|de t he panel 30
with sufficient

rigidity. jEach sidg,wgld 33aPa%ula "W i #96s! sll%’f)aa%%d 118 B! h'?msmns

14d are formed in both the lower portion of the outer periphery
and the top 14a of the main leg 14. Alternatively, the incisions 14d
. may be formed only in the outer periphery or even in the inner
periphery of the leg 14. If desired, such a different configurations

10 of the leg 14 may be used either individually or in combination.

FIGS. 12A and 12B each shows another specific configuration
of the main leg 14 in a plan view (top) and a side elevation
(bottom). As shown, four blocks 14-1 through 14-4 indicated by

15 hatching each has the grooves 14b for receiving the side walls 34 or
theit extensions 38 of the unit panels 30, and the incisions 14d for
allowing the leg 14 to be cut apart. In FIG. 12A, the incisions 14d
are formed in the outside of the leg 14 with respect to the grooves

14b while, in FIG. 12B, they are formed in the inside of the leg 14.

20
In any one of the configurations shown in FIGS. 11A through
12B, a cutter or similar cutting tool may be applied to at least one of
the incisions 14d and then pressed in the up-and-down direction.
This allows the leg 14 to be easily cut apart so as to form a space
25 for receiving, e.g., a wiring device.
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adjécent corners 36 of the unit panel 30 by a presel ected di stance
in order to facilitate the attachnent and detachnent of the panel

30. The side wall 34 has extensions 38 at its opposite ends. The 5
extensions 38 each is inserted into one of the grooves 14b of the
associated main leg 14, as will be described in detail later. Each

extension 38 has a height so selected as to facilitate the insertion

and renoval of the extension 38 from the associated groove 14b.
Preferablyl the hei dht FE#St HdAexandndilBpstiss kgouldd 2ddatiomally rkasgea thoough
slightly smaller than the height h of the side walls 34, but not
greater than subleadPi hrvipgoree eiseulanf crose-seetiomt ath. lfS center Whennpit e is
specifically, each side wall 34 is notched st epw se presel ect ed
amount i n or derdgsrefoftn Bl APbIRIY 93%?€ﬁ§1|’tbn§f3§16 19_5 14, tpe teamse ofi Ghe
38 serve to adjust t]‘hgh ag |Rgm for the unit {) anel, 30 and,
thereby facilit#dfd ¢ Bcﬂ N af e&ef% @ gpace for qq@“’]b%e‘f WHiRg om
the grooves 14b.,of th

structure %s on ?’W?Iﬁg éﬁﬁ H h%elgoe?rﬁﬁ?méncﬁ%? tf’f?é“ ex en%éﬂgeat%f the\e

e dosired. Wﬂ*?%gv?ﬁfe%odm%g R o 468 45 08 Fnkian o the

associ ated mai n | egs 14 will be descri bed specifically hereinafter.
FIG 7 is an expl oded fragnentary perspective view denonstrating how

a single panel 30 3% cxkfpl®ushedubs RRI! WiRkeDIARkn 10; efihedNatin fhe

sheet 40 intervenes tween the unit panel 30 and the roor panel
and plays the rgidh of the Ofega 14UsRAkOBE NGppIRIIS - any T&é@lréﬁ'eﬁbls‘ﬂ&xs MY and

advantageously be
10 the pressed or stamped in the up-and-down d:rectlon. With this
. kind of tool, it is possible to cut away ome or more of the legs 14 at
the same time, and therefore to facilitate the construction of the

modular floor.

15 FIGS. 13A through 13D each shows a particular condition
wherein the floor panel 10 including the legs 14 and 24, stubs 26,
tie bars 18 and arms 22 is cut apart according to a preselected rule
in order to reassemble a particular floor module. In FIG. 3, the floor
panel 10 is cut apart along bold lines 101 and 103 so as to separate

20 it into submodules al-a4. In FIG. 13B, the floor panel 10 is cut
apart along +tree bold lines 101 in order to separate it into
submodules bl-b4. In FIG. 13C, the floor panel 10 is cut apart
along a single bold line 101 and a single bold line 103 in order to
separate it into submodules cl-c4. In FIG. 13D, the floor panel 10 is

25 cut apart along two bold lines 101 and four bold lines 105 in order

to separate it into submodules d1-d3. In this manner, the floor
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1 ° formed of an elastic material having a cushioning ability. For

exanpl e, use may be made of a 0.5 mMmto 2.5 mmthick sheet formed of
flexible synthetic resin, foam naterial, rubber, unwoven cloth or

simlar material. 5 In the illustrative enbodi ment, the sheet

40 has-a generally oct agonal shape, as seen in a plan view,

I dentical with the shape of the support surface 14a of the main |leg

14. Slits 41 are fornmed in the sheet 40 at such positions that they

overlie the grpenels 104ks cbd apartviaeeording dheet paeselecterditrudey t HEhisupispr twill
surface 14a. Four through hol es 14c extend in the main |leg 14, as
illustrated. igerefigeed %Oafssa first st@Paj d on the support surface 14a of the
main leg 14 while covering the hol es 14c, and then affixed to the
surface 14a by a two-sided adhesive tape or simlar two-sided

P b M0l o Uhing o, the sypodfs et nJnkd Pl Py
IoP t e{ Hgdl 3rﬁiyt O%éqtygﬁlasvgg%ggglpﬁf@? and stﬁ[brl" 26 'E'&}F?Q&’ tog%@l&g M8 18°
prevent them from appearing at the edges of the main legs 14. As

a result, a floor module different in configuration from the floor

. module 10 is reconstructed. Specifically, the submodules al-a4

shown in FIG. 13A are rotated 180 degrees each and then have

10 their legs 24 and stubs 26 coupled together in such a manner as to

form a floor module shown in FIG. 14A.

The submodules bl-b4 shown in FIG. 13B and divided into

three in the horizontal direction are reassembled in a horizontal

15 array. First, the submodules b2 and b3 are connected horizontally
via their legs 24 and stubs 26, and then the submodules bl and b4

are located to face each other and connected together in the same
manner. The resulting bl and b4 subassembly is connected to the
above subassembly b3 horizontally. As a result, a panel module

20 shown in FIG. 14B is produced.

The submodules c¢l-c4 shown in FIG, 13C are separated by
cutting the floor panel 10 at its right side and bottom side.  The
submodules cl-c4 are again connected together at their positions

25 symmetrical to their cut positions. First, the submodules ¢l and c2
are connected together at their left sides, and then the submodules

¢3 is connected to the submodule ¢l at its one end. The remaining
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substantially one-fourth of the support surface 14a of the main leg 20

14 underlying it. The corners of the adjacent unit panels 30 sharing

t he support surface 14a of a single main leg 14 are spaced from each
other by a preselected gap so as not to contact each other.

Each pr ot uberance 32 ext endi ng downward from the 25

underside of the unit panel 30 is fitted in the associ ated hol e 14c of

the main leg 14 from the above with the internedi alé of the sheet
40. The phnel ssompduleheedsisr placedeats thamtophiekt v Eler i184b eCpasqqtu§nﬂy,

25 agi ng condition on the floor panel 10,
ext ensi ons 38 8fR acqquule shagghen 3bI éfe 4§sﬁ§ctﬂr98‘i"’5¢ g n‘%}"ped‘sl hagicely

grooves 14b via,the t he, sheet |on|ng 40, so that
The panei 30 1 Ldentical vtk the pagekcmoaue! RuF ot Fchei Ao

The panel 30 is sinply flat, i.e., lacks the side wall 34 at each

corner 36 over a preselected length. The flat portion of the unit

panel 30 rgsts on g fUPPOLe SUGARHAA Y1-dC W |8 MGM UAD are

separated by cutting apart the upper and lower portions and four
corner portions of the floor panel 10. The submodules d2 and d3

. are connected to both sides of the submodule dl via the legs 24 and
stubs 26. The four corner portions are not connected to any of the

10 submodules d1-d3. As a result, an oblong panel module shown in

FIG. 14D is produced.

A pluyrality of panel modules having any one of the above
specific configurations is sequentially laid on the floor of a building

15 so as to construct a modular floor for a double floor structure.

In a third step, a plurality of unit panels 30 are evenly laid on
each of the above panel modules such that they are sustained by
the main legs or first support portions 14 and auxiliaty legs or

20 second support portions 16.

As stated above, by cuiting apart the main legs 14 along the
incisions 14d according to any desired rule, e.g., one of the rules
shown in FIGS. 13A-13D, it is possible to reconstruct a floor panel or

25 panel module different in shape and/or area from the original floor
panel 10. The reconstructed floor panel includes no legs 24 or no

stubs 26 extending out therefrom, as shown in any ome of FIGS.
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the intermediary of the sheet 40. The flat portion therefore linits 10
the depth to which the extension 38 can be inserted into the groove
14b. It follows that the unit panel 30 nounted to the support

surface 14a in the above configuration can be easily disnmounted from
the sane. For exanple, the unit panel 30 may be lifted and t hen
renoved fromthe panel nodule 10 by use of a suitable jig. 15

The engagenent of the main leg 14 of the floor panel 10 a n d tf{)e
uni t panel 130 WAA-140 dps@ﬁcb&y} noFkiss fingd f o ateapranged, flOPE, é’ﬁB@l may

FI GS. 8A, 8B and 8C which are sections Iong Ilae VITI-VIII
7. First, assud@id fat at mesigeale SPRGorOTof ?hhasﬁul 8Phg Of sl?re”@“f’PS‘i‘ﬁ %)amst

[ | ) Th h
Lhe. panel | 30° caRolErodindy oin Zfi“qr'egpﬁ o O (EIRIIR, iR 3P LFIG. S,
in | 14 t sh 40. h f
LTS 1 il Syt AR A g i e
14 | nt ti _ ,
bocause (h8 borTa of It g Heeire BG4t 4P the amranged floor FHhEDCls

|2n2erted I nto (1GaBRl € ulstCbs Spiel! Of0 00! YoligdB8 in matching relation to

the residual area adjoining the walls.

Of course, the four different cutting patterns shown in FIGS.
10 13A-13D are only illustrative. In accordance with the present
invention, the main legs 14 may alternatively be cut apart and then

rearranged complimentarily to, e.g., a notch around a pillar.

Industrial Applicability

15 In summary, it will be seen that the present invention
provides a floor panel including support portions and useful as, e.g.,
a mat or a tile to be laid on the floor either inside or outside of a
building. In addition, the floor panel of the present invention is
capable of forming a modular floor lying over the floor of a building
20 in a double floor structure, i.e., a so-called free access floor. The
spaces available in the double floor structure may be used to
arrange pipings, under-floor air conditioning arrangements, etc.

Such spaces may even be used to store any desired goods.

25
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1 ~ tapered portion 15 without abutting against the bottom of the hole
1l4c. In this condition, the protuberance 32 is surely retained b vy

the wall of the hole 14c. Even if the unit panel 30 bends for a-

honent due to, e.g., a load acting thereon, the protuberance 32 can 5
be sustained by the wall of the hole 14c mnthout fail.

Mor eover, the sheet or cushioning 40 hol ds the protuberance 32 in
such a manner as to wap it. Therefore @I&iycity avai l abl e W th
the sheet 40 itself serves to absorb shoG ch may act on 10 t he

panel 30 |n t he up- ﬁnd dg]rv‘\]np d|r tion. ..n addition, the sheet 40 is
sandwi chedlbet ween heAs 5 c‘E)EPI”Elﬁlé]gprotuberance 32 and the
tapered portion 15, an(&rod erg,{%gé\‘ﬁ,t_ bﬁ@ (f1r40m é@earéﬁ@n in Ol

sim|lar danmage. the eXtension 38 of the

panel 30 is substahﬂﬁﬁ{rt ﬁg]ﬁ"ﬁm t&%ﬁ%“%‘f@“ lﬁp }(ééh tine aSlgidn Hiedf; the

sheet 40. At th porti'on of the sheet 40 arodund the
slit 41 bends ananey brakdu tSrhiond h@49dalardded Qb Ahessti bnellof N
contact with, t e elgfyeny on @m%tﬁa tlfr%eg In" this condition, high
frequency 520 twoncﬂoiﬁguéﬁ@nﬂdeﬂ@ﬁrsﬁadU?b@;ﬁsalﬂt sufporthepditions, andli eaoty
sense and I ncl uding the echoes of ootsteps on the unit panels 30 can
be being substantially identical in configuration with said second

, support portions (16) and having a concave bottom; and
a plurality of coupling portions (26) arranged at at least one of
other two contiguous sides of said group of support portions, and
10  each having a coanvex portion complementary to said concave
bottom of the coupling portion (24), whereby said coupling portions
of one floor panel are coupled over said coupling portions of

another floor panel from the above.

1 2. A floor panel in accordance with claim 1, wherein said
coupling portions (24) said coupling portions (26) are coupled
together and laid on a floor of a building, constituting a modular

floor (10) over the floor of the building.

1 3. A floor panel in accordance with claim 1, further comprising
a plurality of unit panels (30) laid on tops of said (14, 16), each of
said unit panels (30) having each corner thereof supported by
substantially one-fourth of an area of the top of any one of said

5 support portions, and having a substantially center  thereof

supported by the top of any ome of said support portion.

| T



reduced. Assume that the floor panel 10 follows an

dirregularity existing 25 on the base floor, causing the nmain leg 12 to
be di splaced. Then, the pr ot uberance 32 of the unit panel 30 and
the hole 14c of the nain |l eg 14 are displaced from each other, as
shown in FIG 8B. In this 27

1 condition, the surface 32a of the protuberance 32 bites into the
sheet 40 existing betmeeg the surface 32a and the taeﬁégd qortion . d
15. This Successfufd yA| 86Rs Ranel pibt (AsePEddaee 3 With (Glaimhgily |YEiFTeR sai

and at the sane tine cushions _the nié‘ﬁganel. 30 on the floor panel 5
10. In additi 8HPPQMhe POHIRNS 434 ni€} vEQMBRIBRt ween the unit panel 30

and the support surface 14a o he main leqg 14 and evepts th
fromdirectly cont aH’tai“hgjf"e%?chho‘{)he?p,acﬁ re ?eseé"ﬁBe E}gr aggi rel ggkselected
portion F in FI&, 8B. Therefore, the unit panel 30 can be cushi oned
nore positivel 39‘.15“"%6”’ anf

5 said portions (16) comprise auxiliary legs each being

positioned between nearby main legs at a preselected distance and

having a diameter different from a diameter of said main legs.

1 5. A floor panel in accordance with claim 3, wherein said
support portions (14, 16) include a plurality of blocks (14-1, 14-2,
 14-3, 14-4) formed in the vicinity of the top thereof supporting
corners (36) of said panels (30), and divided from each other by

5 incisions (14d).

1 6. A floor panel comprising:
a group of support portions (14, 16) arranged in a
substantially polygonal configuration, as seen in a plan view;
arms (22) connecting said plurality of support portions, and
5 extending substantially radially with a preselected width to thereby
locate said plurality of support portions at a substantially same
distance;
first coupling portions (24) provided on the arms extending
outward from the first support portions (14, 16) arranged at at
10 least one of two contiguous sides of sai& support portions;
second support portions (26) provided on the arms extending.
out from the support portions (14, 16) arranged at at least one of

the other two contiguous sides of said support portions;

——
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Further, assune that the unit panel 30 is slightly raised above t he
support surface 14a of the main leg 14 due to an irregularity

exi sting on the base floor, as shown in FIG 8C. Then, the portion of

the sheet 40 yielding into the hole 14c contacts the protuberance 32 15
‘of the unit panel 30 due to its elasticity, i.e., cushioning ability. As a
result, the panel 30 is free from shaking ascribable to the
|rregular|ty of the base floor. This, coupled with the fact that the

edge 4la of the s|iwheteinf when shaiét fiGtr eaupling | povionsad24hi of ©np eﬂOOf
extension _38 and side wall 34 contiguous w.th the extension 38,
successfulby r panclegndopaid seeend gaupl fR%'tlg{l%p@ of another ﬂoortp%el
occur that the |rregular|t of the base roor

prot uber ance 38T§efBEAEE th‘éﬂ@upﬁi‘ﬁht athes o aad 14‘5 %‘iﬂ%r éé‘%of sypport P°"“°H(§I e

l4c. Even in s ase, an 30 ca ely fixe

pl ace because?f‘{]hgﬁ eﬁlteeﬁ’é’r"tg’ﬁm %SSﬂ)aF%‘srapﬁsa B Uﬁ Yr RS %}pﬁance by
Agai n, the sheet. 40 int ﬁ?%ﬁm ng between the protuberance 32 and the
support surf acS8ifa 2 Ms s the unit panel 30.

2 8

1 7. A floor panel in accordance with claim 6, further comprising
. unit panels (30) laid on tops of said support portions (14, 16), each
of said unit panels (30) having each corner thereof supported by
substantially one-fourth of an area of the top of any one of said

5  support portions, and having a substantial.ly center  thereof

supported by the top of any one of said support portions.

1 8, A floor panel in accordance with claim 6, wherein said
support portions (14, 16) comprise:
main legs (14) spaced from each other by a preselected
distance;
5 said portions (16) comprising auxiliary legs (16) each being
positioned between nearby main legs (14) at a preselected distance
and having a diameter different from a diameter of said main legs

(14).

1 9. A floor panel in accordance with claim 6, wherein said
support portions (14, 16) each includes a plurality of blocks (14-1,
14-2, 14-3, 14-4) formed in the vicinity of the top thereof
supporting corners (36) of said panels (30), and divided by incisions

5 (14d) from each other.
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1 As stated above, even when any one of the floor panels or
panel nodules 10 is displaced due to the irregularity of the base
floor, the unit panels 30 laid on the panel nodule can be surely
retained on the nodule 10. Also, the unit panels 30 renmain stable 5
on the panel nodule 10 w thout shaking, and the echoes of

footsteps on the panels 30 are positively reduced. The
configuration of the protuberance 32 of the unit panel 30 shown and
described is only illustrative. Wen the unit panel 30 is 10

i mpl emented by a steel sheet. the, protuberance 32 may be repl gced.

with a fiﬂger- or 3%1 giRetheq cof fogstipeing & &‘P‘H} el,bg.grgpg_sxéx_g;

punchi ng, stanping or .pressing.. The .crux i.s that th r ot uber.ance

32 be capable of poéi ﬁ?’%is?@’ gﬁdpﬁefpﬁpﬁgnﬁ ﬂ%@r pB?‘Féqt] gb‘?)pc%&m%n%fa group
absor b0, oAbt Yo' Mg Lte], ipadld 8P Byblad Bl Spobgne
pr ot uberance 3 . hr, h. ho| e C r L Vi of the:
pr ot uberance 3 _oﬁﬁ%\greaﬁmn, ab sg\n&?h"{']h%sps%r u%]%&fe?%?l% i(gﬁpg%y e%te&‘%o %d

L) 15 5 SRSl 20 SRS clny ARSI Towih 11
of the panels 3feqlledbli tWiMA. to thereby locate said support portions at a
. substantially same distance, first coupling portions (24) provided on
the arms extending outward from at Jleast one of said support
portions arranged at at least one of two contiguous sides of said

10 support portions, second coupling portions (26) provided on the
arms extending out from the other of said support portions
arranged at at least one of the other two contiguous sides of said
support portions, said first coupling portions (24) and said second
coupling portions (26) being engageable with each other;

15 a second step of coupling said first coupling portions (24) and
said second coupling portions (26) to thereby lay a plurality of floor
panels (10); and

a third step of laying a plurality of unit panels (30) on said
support portions (14, 16) such that said unit panel have comers and

20 substantially centers thereof sustained by tops of said support

portions, whereby a modular floor for a double floor structure is

constiructed.

1 11. A method in accordance with claim 10, further comprising

a fourth step of laying, after said third step, unit panels (30)

ST



as shown in FIG 9B. In addition, the support surface 14a of the

main | eg 14 and the adjacent panels 30 contact each other with the

i ntermedi ary of the sheet 40. This prevents the adjacent panels 30 25
.spaced by a preselected gap from shaking.

29 1 Specifically, as shown in FIG 9A the unit panels
30 have their sides configured such that the opposite edges 4la of
the slit 41 of t he sheet 40 at |east contact the above sides or even
urge them Contig\mrsdiy eaith osaidr unitTipanglsecBON0iroordes the byidgss e bonder
formed in the top of the main leg 14 in order to reduce the
echoes of POfﬁQﬁﬁ s(ﬁgbsadJOWiéﬁ wadls oni pillshel s 30 are laid on the floor
panel 10, t he extensions 38 of the nearby panels 30 are received in
t he grooves 14b, as shown in FIG 9B. 1In this condition, the edges
41a of the Sllﬁt 41 at |east contact the inner surfaces of the

ext ensi onsl 38 10 of tﬂ@oﬁnﬁ’atnei)a?fé‘%“% gor even urge t hem tovvard each
other. As a a groulpt ‘of su?pport efoh 1ons ((14 {éaotst d?art f F{

hi gh frequency
support portions;;

arms (22) connecting said support portions and locating said
5 -« support portions at a substantially same distance;
unit panels (30) laid on tops of said support portions (14, 16);
and
engaging portions (14b, 14c; 38, 34) for allowing the top (l14a)
of any one of said support portions and one corner portion (36) of

10 any one of said unit panels fo be engaged with each other.

1 13, A floor panel in accordance with claim 12, further
comprising a cushioning (40) intervening between each of said
support portions (14, 16) and each of said unit panels (30), and at

least contacting the engaging portions of the unit panel (30).

1 . 14. A floor panel in accordance with claim 12 or 13, wherein
said engaging portions (14a, 14b; 38, 34) comprise:
protuberances (32, 51) formed on a support surface (36) of
corner portions of said unit panel (30, 60) or a panel support
5 surface of a support portion (54); and
through holes (l4c, 65) formed in the top (14a) of an

individual first support portion or support surfaces (64) of corners

———
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conponent s unpl easant to the human auditory sense, are reduced.

The structure shown in FIGS. 9A and 9B has the followng 15 advant ages.
The sheet 40 contacts or holds the unit panel 30 only if t he pane
30 has its extension 38 inserted into the groove 14b of the main |eg
14, reducing the echoes of footsteps. The sheet 40 shoul d only be
pl aced on the support surface 14a of the main leg 14 wthits slit
41 positioned above the groove 14b. Mreover, when a 20 , person wal ks
on the unit pa®dl ag0 indivigual uvite Paseld awd Jiotyherances b%&ﬁelreﬁel,"e\fqﬁem
sheet 40 contacts_ at |east one end of one edge of the panel 30

recei ved in t héaif otireuginphales- t her eby hol ds the panel 30.

Therefore, the wunit panel 30 is surely prevented from pr oduci ng
noi se even if the base floor has sone irregularity. 25 A

rodi 103191 0F, #1879 ook Sasd 0 FERAREI Sl FRpg of caids B B
30 and 14, wherein said engaging portions (14b, 14c; 38, 34) comprise:
grooves (14b) formed in the top of an individual support
portion (14); and
5 . notched portions {(38) extending from side edges of corners of

an individual unit panel (30) and mating with said grooves (14b).

1 . 16. A floor panel in accordance with any one of claims 12, 13
and 15, wherein when any one of said unit panels (30) is laid on the
top (14a) of any one of said support portions, one of said engaging
portions (38) of the one unit panel mates with an associated one of

5 said grooves (14b) while the other of said engaging portions (38)
mates with a groove (50b) formed in a top of a border portion (50),
whereby said one unit panel (30) bridges a space between the one

support portion and said border portion in a flush configuration.

1 17. A floor panel in accordance with claim 12, wherein said
support portions (14, 16) each includes a plurality of blocks (14-1,
14-2, 14-3, 14-4) formed in the vicinity of the top thereof
supporting corners (36) of said panels (30), and divided by incisions

5 (14d) from each other.

1 18. A floor panel in accordance with any one of claims 13, 15

and 16, wherein said cushioning (40) at least partly contacts said

——— e
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1 ~ As shown, a floor panel 50 to be laid on the base floor of includes a
-support portion 54 fornmed wth a preselected nunber  of
prot uberances 51. Unit panels 60 to be nounted to the floor panel

.50 each has two through holes (only one is shown) 65 forned 5 t herein.
This nodification is simlar to the configuration shown in FIG 8A
except that the hole 14c is inverted in position in the up- and- down
di rection. The nodification is conparable wth the

configuration usit paml §30) aghen xaid hait fpanel iisnlaid oper thei dop ofarsaid first
advant ages. 10 . Specifically, the support portion 54 has a
particul ar si#8pPport pPoHEEnding on its position. The protuberances 51
are forned at presel ect ed positions wthin the support
portion 54. The prot uberances are simlar-to the protuberances 32

showmn in FIG 3A 1 except that they are turned upside down in the
up- and-dowL g?r e‘%tﬁBﬂ‘.p panel unif é/"mp'liffﬁégunit panel s 60 each has a -

flat top wall 61 and four..l e only o I $.shown 2 .ext endi ng.

downward from the faupﬁgg%l{?'e%i sypport é)‘?mf’ﬁ% @gp ;@ |ar%af?ge hd?| @gsﬂgﬁﬁggch
I's made up of .3 Vi ng a presel ected height, and a bottom 64
ext endi ng from%tf\rgvgl-ljflxg\’/eraql nd of the wall 63 in parallel with the top

wal | 61 toward the Qﬂﬁ%]O(QZ) connedithg 3ld SHPPBrt Yorkibfis P FaLh Coliiey; 62, not

shown. The two throug
5 . ‘said support portions (14) each including a plurality of

incisions (l14d) formed in at least one of a top (l4a), an outer
periphery (15) and an inner periphery (13) and substantiaily
. serving as reference positions, whereby the first support portion is

capable of being cut apart in a vertical direction.

1 20. A floor panel unit in accordance with claim 19, wherein
said support portions (14) each includes engaging portions (14d)
formed on a top and each being engaged with an edge of a unit
pane! (30) when said unit panel is laid on said top;

said  engaging portions (14b)  substantially serving  as

(S|

reference positions for cutting apart the support portion.

1 21. A floor panel unit in accordance with claim 19 or 20,
wherein said plurality of first support portions each includes a
plurality of blocks formed in the wvicinity of a top supporting

corners of said panels, and divided by incisions from each other.

1 22, A method of laying a floor panel, comprising:

. 0 g gy



holes 65 are fornmed in the presel ected positions of the bottom64 25
.and capable of receiving the protuberances 51 of the support
portion 54. 31 1
As shown in FIG 10, a sheet or cushioning 80 is laid on the bottom
53 of the support portion 54 and has a substantially
rectangul ar configuration so as to be positioned on the bottom 53.
The sheet 80 should only be laid on the bottom 53 of the support 5
portion 54, i.e., it foss stept dfapeenaginge aadfheore pangl t weithdiQonsompriging a
in the previous enbodinments. In addition, the sheet 80 doia not
have to be for péerality h efe arrayss of asuonesed ROtioRe elddensiBhs agmar (22)
the unit panels 30. = 10 . I n any of the above enbodi nent, and
modi fication, ©RBnesing s said suppolr @ottdens Ue ASH i OWER SAH SFUPPREY
t el b i npl ia.the. t 32 of th
Sgﬁg[? goyér %@ogqioss:]ggac% includinf rgc?a?tyrgﬁty ' 5t 1hn%1 fo1s ua%rdzjm%&'_sme i 4he
least one of a top (14a), an outer periphery (15) and an inner
periphery (13) and substantially serving as reference positions so
as to be capable of being cut apart in a vertical direction, and
. coupling portions (24, 26) provided on said arms extending out
10 from said support portions (14, 16);
a second step of cutting apart said floor panel unit (10)
according to a preselected rule along said plurality of incisions
(14d) to thereby form a plurality of divided floor panel units (al-
a4, bl-b4, cl-c4, d1-d3); and
15 a third step of connecting said divided floor panel units (al-
ad, bl-b4, cl-c4, d1-d3) via said coupling portions (24, 26) such
that said coupling portions (24, 26) do not appear at outside of said
support portions, whereby a coupled floor panel unit (FIGS, 14A-

14D) different from said floor panel unit (10) is reconstructed.

— e ———
——
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protuberances 51 of the support portions 54. This allows a nodul ar
fl oor and therefore a double floor structure to be constructed wth 15

ease. In any one of the structures shown and descri bed, the
.t hrough hol es 14c may each be replaced with a bore having a bottom
at its | evel where the sheet 40 pushed into the bore by the

associ ated 20 prot uberance 32 will not contact the bottom

Singl e ol ding of noncombust i bIAPSHRAGR OF | EHERIBCLPSERE -
600 T suar o baced dIPRFHEAET| ¥ Hie JEiet, SSVertig S pafsfiod Of layio
o square, “abodt B, fo Sou haf TTERH ARaROafdH  18F mace up "B AAR
?I (2)or panel 10']1egs %4& ai :gncpn a%?liﬁ'gr algésure\xhg)ty a?fan%iexi dqg araeasp&fygbﬂﬁ_

5 configyration, as seen in  a plan view, and spaced from each other

by a preselected distance. Arms (22) having a preselected width
extend substantially radially to comnect the main legs and auxiliary

., legs. - Legs (24) for connection are formed on those arms extending
out from the support portions adjoining one of two contiguous sides

10 of the polygon. Stubs (26) for connection are formed on those arms
~extending out from the support portions adjoining one of the other
two contiguous sides of the polygon.  Such floor panels (10) are
connected together with their legs (24) and stubs (26) mating with

each other. Unit panels (30) each is supported by one-fourth of the

15 area of the top of the individual main leg (14) at its corner and by
the individual auxiliary leg (16, 24) at its center. The floor panels
connected together form a modular floor over the floor of a

building, implementing a double floor structure.
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kb Se.
This kind of unit panel is capable of follow ng and even absor bi H\d R

the irregularity of the base floor and is light weight The unit panel

<

is therefore easy to transport and |lay and i nplenents a double 5 fl oor
Structure sufficiently wthstanding | oads. The cushi oni ng
sheet 40 or 80 may each be forned of &/ 11 Vvibration reducing materi al
or a sound absorbing nmaterial, if desired. The crux is that the
sheet 40 or 80 be forned of an elastic 10 material capable of
protecting the wunit panel 30 from shaking ascribable to the
irregularity of the base floor, andFre ucing,. €.9g., t he echoes of
footsteps on the nodul ar floor. Ié. fA The configuration of each
main leg or first support portion 14 15 will be described1 re
specifically with reference to FIGS. 11A and 11B. As wn, the
main |l eg 14 has incisions 14d in addition to the gr goves 14b which
play the role of gyydes in the event when the | eg 14 is cut apart,
as wll be descripd. The inci%Pons 14d aresb cmntiguousz\ﬁith t he
grooves 14b and for in eitherfQne of the 20 | oner /part offhe outer
peri phery of tha1eg -z T anmd AV -support™ ~ CSUTfAce of AGY 14a of

the leg 14. A cytter or s|
i nci sions 14d and t4gn pres
order to cut apant t\hgged

24 14 18 30 14 16 14




FIG 11B, the leg 14 is made up of four hollow bl ocks 14-1, 14-2, 25

14-3 and 14-4 positioned at the four corners of the leg 14.
through 14-4
i nner s

14-1
15 and an

hol | ow bl ocks
outer side wall
33 1
bl ocks 14-1 through

even when the | eg 14‘hﬁ
I nci si ons 14d. 5

11B, the incisions Qdi
outer periphery and th
t he incisions 14d ma

in the inner perip

di fferent confi&%rations 10,

I ndi vi dual |y orﬁln conbi nat i on.

anot her spd@i fi¢ canfj guresi

(top) and é“sieva
| _
¢ L]

I

|
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<

presel ect ed

t hi

cut apart

rANEY

14-4 each has a sufficient nechani cal

The
each has the top wall 14a, an
13 each having a
Therefore, the hol |l ow

strength
into two or four along the

the configuration shown in FIGS. 11A and
are formed in both the | ower portion of the
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(bottom. As shown, four blocks 14-1 through 14-4 indicated by 15

hat chi ng each has the grooves 14b for receiving the side walls 34 or

their extensions 38 of the unit panels 30, and the incisions 14d for
Aallowing the leg 14 to be cut apart. kp1ﬁlG. 12A, the incisions 14d

are formed in the outside of the |leg P wi'th respect to the grooves

14b while, in FIG 12B, they are forned in the inside of the leg 14. 20
In any one of the configurations shown in FIGS. 11A through 12B, a
cutter or simlar cutting tool may be apqéhed P4 at | east one of

the incisions 14d and then pressed in the upgnd-down djtéction.

This allows the leg 14 to be easily cut aparf “go as to/forma space 25

for receiving, e.g Wi devi ce. r=
34 1 FIG: SFFIGS. 11A arlf , the leg 14 additionally

has a through hol e 19 having a cqr Ss-section| at its
center. Wien it is 18

FIG. 3B

FIG, 3C

FIG. 3D E




desired to cut away only one-fourth of the leg 14, in ternms of the

‘area of the top 14a, in order to forma space for receiving a wiring 5
device, the through hole 19 prevents cuts from extending to the
Jemaining three-fourths of the area of the top l4a. For
exanpl e, an edged tool whose length i ¢4r¥ater than the wi dt h of

the leg 14 may be appljed to any desired incisions 1ﬁ6 and 10 t he
pressed or stanpe@e%ds.tlkaup-and-domm direction. == Wth this
kind of tool, it is possible to cut anay d@ qr. mP6 E he legg 14 at
the sane time, and therefore to facilitate t h€Z%ons

modul ar fl oor. 15 15@§§f ——————

yhows a
i

particular condition ing the |egs
14 and 24, stubs 26, 3 accordi ng
to a preselected rule UASr 1 oor
nodule. In FIG 3, the floor : |02% bol d
lines 101 and 103 so as to se X ' ‘ p-af~a4. n
FIG 13B, the floor panel 10 is q‘\\ <VOF qe bold 1|ines
101 in order to separate ' 9 3 é. In FIG
13C, the floor panel 10 is cut apart ﬁd line 101
and a single bold Iine 103 inzgrqe t o_subnodul es
cl-c4. In FIG 13D, the fl oor & 2 8 two bol d
lines 101 and four bold lines 10

4a

14b t---100




to separate it into subnodul es dl-d3. In this manner, the floor

35 1 panel 10 is cut apart according to a preselected rule.
This step will be referred to as a first step. In a
second step, the subnodul es separated in the above first 5 step have
their legs 24 and stubs 26 coupl ed toggphﬁr in order to prevent them
from appearing at the edges of the mai'n legs 14. As aresult, a
fl oor nodule different in configuration fromthe fl oor nodule 10 is
reconstructed. Specifically, the subnodules al-a4 shown in FIG
13A are rotated 180 degrees each and then have 10 their legs 24 and
stubs 26 coupl ed together in such a manner as to forma fl oor nodul e
shown in FIG 14A The subnodul es bl -b4 shown in FIG 13B and
divided into three in the hoFJEgi;ag$ rection are reassenbled in a
hori zontal 15 array. First, the's d b2 and b3 are connected
hori zontal |y via their legs 24 and stubs 26, and then the subnodul es
bl and b4 are located to face each other and connected together in
t he sane
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manner. The resulting bl and b4 subassenbly is connected to the

above subassenbly b3 horizontally. As a result, a panel nodule 20
shown in FIG 14B is produced. The subnodul es cl-c4 shown in
FI G 13C are separated by cuttiEg t,he fl oor panel 10 at its right
si de and bottom side. The su ﬁsdules cl-c4 are again connected
together at their positions 25 symmetrical to their cut positions.
First, the subnodules cl and c2 are connected together at their |eft
sides, and then the subnodul es c3 is connected to the subnodul e cl
at its one end. The remaining 36

1 subnodul e c4 is placed at the top left of FIG 13C. Consequently, a
panel nodul e shown in FIG 14C is produced which is basically

identical with the panel nodule shown in FIG 14A 5 Furt her,
the subnodules dl-d3 shown inFEG; 3D are separated by
cutting apart the upper and | ower! pop™¢ ods and four corner portions

of the floor panel 10. The subnodul es d2 and d3

18 18
14d 14d
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are connected to both sides of the subnodule dl via the legs 24 and
stubs 26. The four corner portions are not connected to any of the 10
subnodul es dl -d3. As a result, an oblong panel nodule shown in

JFIG 14D i s produced. A plurality of panel nodul es having any
one of the above speci fic configutati ons is sequentially laid on
the floor of a building 15 so as to construct a nodular floor for a
doubl e floor structure. In a third step, a plurality of unit
panel s 30 are evenly laid on each of the above panel nodul es such
that they are sustained by the main legs or first support portions
14 and auxiliary legs or 20 second support portions 16.

As stated above,Egiggut mnNA apart the nmain legs 14 along the

i nci sions 14d ac Rg ny desired rule, e.g., one of the rules

shown in FIGS. 13A-13D, it is possible to reconstruct a floor panel or 25

panel nodul e different. in shape [or area fro:szthe orioénal fl oor
e |

panel 10. The reconstructed floof{”panel includ A no

gtgbs 26 extendi ng out therefrom a 7-//4 '.
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1 14A- 14D specifically. This kind of rearranged floor panel may be
lTaid in a residual space on the base floor or in abutnment against

anot her kind of floor panel, e.g., the boarder panel 50, FIG 5,
Jfacilitating the work for filling up residual spaces adjoining the 5
wal I's. I n additg be e the area&f lthe rearranged floor panel is
vari abl e, thefﬁF;ltianGiﬁian be configured in matching relation to

the residual area adjoining the walls. O course, the four
different cutting patterns shown in F 3A-13D are only
illustrative. In accordance wth i nvention, the
main legs 14 may alternatively be cut japart and rear r anged
conplinmentarily to, e.g., a notch | ndustri al

Applicability 15 In summary, 38 be seen that the
present invention provi des a floor panel i ncdgdi ng support portions
and useful as, e.g., a mat o tilé‘to b aid on the floor either

i nside or outside of a bui 14ia gy < onl4@he floor panel of
the present invention is capglbl s ng a nodul ar floor |ying
over the floor of a building 20 L EN o@r—$dructure, i.e., a
so-called free access floor. The yai |l able in the double
floor structure nmay be used to 41a 14b 41aiN___

FIG. 9B
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arrange pipings, wunder-floor air conditioning arrangenents, etc.

Such spaces may even be used to store any desired goods. 25
38 CLAI MS 1 1
»( Amended) A floor panel conprising: a group of support
portions (14, 16) arranged in 59//11 substantially pol ygona
configuration, as seen in a plan view, a plurality of coupling
portions (24) arranged at at |east one o f 5 two contiguous sides of
said group of support portions, and each being substantially
Identical in confi ith said second S portions
(16) and having a CEI@ Egﬂv&m and Elpﬁj aluf'ﬂﬁf coupling
portions (26) arranged at at |east one of ot her two contiguous sides
of said group of suigort portions, and 10 each having a convex
portion conpl ement said concave
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bottom of the coupling portion (24), whereby said coupling portions
‘of one floor panel are coupled over said coupling portions of

anot her floor panel fromthe above. 1 2. (Anended) A floor
anel in accordance wth claim 1, wherein said coupling portions
(24) said coupling portions (26) a r i@/ 11 coupled together and laid on
a floor of a building, constituting a nmodul ar fl oor (10) over the

fl oor of the building. 1 3. (Anrended) A floor panel in
accordance wth claim 1, further conprising a plurality of unit
panels (30) laid on tops of said (14, 16), each of said wunit

panel s (30) having C I t hereof su ed bstantially
one-fourth of an ar eamqlgAS of any one opiﬁd 1@;&”
portions, and having a substantially center thereof supported by
the top of any one of said supp@® 26 portion.

40 4. A floor panel in accordncmw rh claijm 1, wherin said ﬂjpport
portions (14, 16) coffyi <




main | egs (14) spaced fromeach other by a presel ected di stance; and
~Sai'd portions (16) conprise auxiliary |egs each being positioned between
~Mnearby main |l egs at a presel ected distance and having a dianeter different
~froma dianmeter of said main legs. 5. A fl oor panel in accordance with
claim 3, wherein said support portidhg”{l4, 16) include a plurality of
bl ocks (14-1, 14-2, 14-3, 14-4) formed in the vicinity of the top thereof
supporting corners (36) of said panels (30), and divided from each ot her
by incisions (14d). 6. A floor panel conprising: a group of
support portions (14, 16) arranged in a substantially polygonal
configurations, as seen in a pla | JWV,; arns (22) connecting said
plurality of support portions, a&?iC;Zeléﬁﬁk substantially radially with a
presel ected width to thereby |locate said plurality of support portions at
a substantially sane distanc A first % upling portions (24)
provi ded on the arns extendin \ﬁutmard fron1yPe first support portions
914, 16) arranged at at |east __one_of two conyi guous sides of said support
portions; second coupl ¥ | ON&eLs ovi ded on the arns

extending out fromthe suppor 16) arranged at at | east
one of the




.ot her two contiguous sides of said support portions;

second support portions (26) provided on the arns extendi ng out from
t he support portions (14, 16) arranged at at |east one of t he ot her
two contiguous sides of said support portions; wher ei n when
said first coupling portions (24) of one floor 15 panel and said second
coupling portions (26) of another floor panel are engaged wth
each other, and wherein said suppoCtLpOItMES (14, 16) are
uniformy spaced by a substantially sane distance by said arns (22).
1 1 7. A flonr (pareaidedh AcdtuvotapageMicompeistngn 6, further conprising

unit panels (30) laid on tops of said support portions (14, 16), each

of said unit panel sa (3ffpupaveing smportcorpwtionher €f, sudpor aemdnped in  a
substantially one-fourth of an area of the top of any one of said 5
support porti shstantially gedygonpl cenfigumstionntdsalsegn terd eplan VERW e Of

supported by the top of any one of said support portlons . A
floor panel in acchrRlafdiy af t9puplingi pertgnsuied) eiafrangeg gat at leagtumgr{)f

8? L;i'rogf, 13}6@ egf(g)gégrulosﬁg s1des of sald grrcr)%pn Afegésup&»od? pg%%%csi’ ' gn eeg.gﬁ]
being substantially identical in configuration with said second
support portions (16) and having a concave bottom; and

a plurality of coupling portions (26) arranged at at least one of

other two contiguous sides of said group of support portions, and

10 each having a convex portion complementary to said concave
bottom of the coupling portion (24), whereby said coupling portions

of one floor panel are coupled over said coupling pottions of

another floor panel from the above.

1 2. (Amended) A floor panel in accordance with claim I,
wherein said coupling portions (24) said coupling portions (26) are
coupled together and laid on a floor of a building, constituting a

modular floor (10) over the floor of the building.

1 3. (Amended) A floor panel in accordance with claim 1,
further comprising a plurality of unit panels (30) laid on tops of
said (14, 16), each of said unit panels (30) having each corner
thereof supported by substantially one-fourth of an area of the top

5 of any one of said support portions, and having a substantially
center thereof supported by the top of any one of said support

portion.
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distance; 5 said portions (16) conprising auxiliary |legs (16)

each being positioned between nearby main legs (14) at a
presel ect ed di stance and having a dianeter different froma dianmeter
of said main | egs (14). 1 9. A floor panel in accordance
with claim 6, wherein said support portions (14, 16) each incl udes
a plurality of blocks (14-1, 41

14-2, 14-3, 14-4) fornmed in the wvicinity of the top thereof
supporting corners (36) of said panels (30), and divided by incisions 5

(14d) from each other., godr panel in 19ccordARNdGHh  Oraiet P,Odwh%ein sai
constructing a floor panel; conpri sing: a first step

of preparing a § thﬁ&@j 61Q)4cC M Sindiisd; 9r oup of support
portions (14, 16) arra g_eémi nQa ’sﬁ@_t ant&riﬂgﬁ%y pol ygonal S _
configuration, as sefhin | legs@ AURN sPad AORP edeh GaRCBY Nd pidiedected
support portions - and ext endi hg substantially radially W th a
distance; and
5 said portions (16) comprise auxiliary legs each being
positioned between nearby main legs at a preselected distance and

having a diamefer different from a diameter of said main legs.

1 5. A floor panel in accordance with claim 3, wherein said
support portions (14, 16) include a plurality of blocks (14-1, 14-2,
14-3, 14-4) formed in the vicinity of the top thereof supporting
corners (36) of said panels (30), and divided from each other by

5 incisions (14d).

1 6. (Amended) A floor panel comprising:
a group of support portions (14, 16) arranged in a
substantially polygonal configuration, as seen in a plan view;
arms (22) connecting said plurality of support portions, and
5 extending substantially radially with a preselected width to thereby
locate said plurality of support portions at a substantially same
distance; | '
first coupling portions (24) provided on the arms extending
outward from the first suypport portions (14, 16) arranged at at

10 least one of two contiguous sides of said support portions;



presel ected width to thereby | ocate said support portions at a
substantially sane distance, first coupling portions (24) provided o n
the arnms extending outward from at |least one of said support 10
portions arranged at at |east one of two contiguous sides of said
support portions, second coupling portions (26) provided on the
arns extending out from the other of said support portions

Cuppor . por i s, - saleGOrs - Stenegf itinse B0 BN o' 368 e engins
Cecond Step of Do, Be ] uFRATIRBTI L TR aBlaHBE, et &) teast ongZof

second coupl i ngt}ﬁord}j,anqwgz%ngg?ﬁgfég A ld’fyfs%dpls'uﬁg&gt goﬁioﬁs!; oor

panel s (10); and step o ayi luraliTty of unit

panel s (30) on said wRErein SWHRROT §2i@ONirkONSoplihg IfortidHs h (2Dat o absk URbbr
panel have corners and substantially "centers thereof sustained

by tops 18f sparel an@pPa¥id second dRAPlih@nportidiRr §RB) aofoghdthér flle® favel a

doubl e flooOr structure is constructed. :

42 are engaged with each other, and wherein said support portions
(14, 16) are uniformly spaced by a substantially same distance by

said arms (22).

1 7. A floor panel in accordance with claim 6, further comprising
unit panels (30) laid on tops of said support portions (14, 16), each
of said unit panels (30) having each corner thereof supported by
substantially one-fourth of an area of the top of any one of said

5 support portions, and having a substantially center thereof

supported by the top of any one of said support portions.

1 8. A floor panel in accordance with claim 6, wherein said
support portions (14, 16) comprise:
main legs (14) spaced from each other by a preselected
distance;
5 said portions (16) -comprising auxiliary legs (16) each being
positioned between nearby main legs (14) at a preselected distance
and having a diameter different from a diameter of said main legs

(14).

1 9. A floor panel in accordance with claim 6, wherein said

support portions (14, 16) each includes a plurality of blocks (14-1,

e



1 . 11. A method in accordance with claim 10, further conprising
a fourth step of laying, after said third step, wunit panels (30)
contiguously with said unit panels (30) in order to bridge border

portions (50) adjoining walls or pillars. 1 12. (Amended) A
fl oor panel conpri sing: a group of support portions (14, 16)
made up of a plurality of support portions;; arns (22)

connecting sai q4syippgyls poil-izizgifeo?ﬂxgd' Oft it S«ii‘{:}ﬂfty Sof tﬁé‘pgggﬂ p@g}%dgns

at a substantially sanm@ dist panel’s™ ( | ai
tops of said s onale] AN » oft Odai d ivi ; |
p ‘é@ﬁﬂéﬁxgg, c%ff%fi‘? 0§3]62| of 6daid ?zhnels (3@?, fg)d divided b}(r) fﬁ%@ﬁ@n@g

portions (14b, 14c; 4 | owm ng e top (1 any one
of said sugport(1p@y tf:8fS e @feercorner portion (36) of 10 any one of
said unit panels to be engaged with each ot her. 1 13. (Amended)
A floor panel in accordance wth claim 12, further conprising a
cushioning (40) intervening between each of sai d support portions

(14, 16) amnd each ofi0sai(Ameridedpang! snfeBi)d @fd constructiag | @asfloopntpanel,ng
t he engagi ng portions of the unit panel (30). 1 14. (Amended) A

fl oor panel incampridarng:e with claim 12 or
a first step of preparing a floor panel (10) comprising a group
of support portions (14, 16) arranged in a substantially pblygonal
5 configuration, as seen in a plan view, arms (22) connecting said
support portions and extending substantially radially with a
preselected width to thereby locate said support portions at a
substantially same distance, first coupling portions (24) provided on
the arms extending outward from at least one of said support
10 portions arranged at at least one of two contiguous sides of said
support portions, second coupling portions (26) provided on the
arms extending out from the other of said support portions
arranged at at least one of the other two contiguous sides of said
support portions, said first coupling portions (24) and said second
| 15 coupling portions (26) being engageable with each other;

a second step of coupling said first coupling portions (24) and
said second coupling portiohs (26) to thereby lay a plurality of floor
panels (10); and

a third step of laying a plurality of wunit panels (30) on said

20 support portions (14, 16) such that said unit panel have corners and
substantially centers thereof sustained by tops of said support
portions, whereby a modular floor for a double floor structure is

constructed.

iy
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13, wherein said engagi ng portions (14a, 14b; 38, 34) conpri se:

pr ot uberances (32, 51) fornmed on a support surface (36) of cor ner
portions of said wunit panel (30, 60) or a panel support 5 surface
of a support portion (54); and t hrough hol es (14c, 65)
formed in the top (14a) of a n I ndi vidual first support portion or
support surfaces (64) of corners of an individual unit panel, said
pr ot uber ances being received in sai d t hrough hol es. 1 15.
(Amended) A floor panel in accordance mﬁth any one of clainms 12, 13

and 14, wherein sai Qéen@a&'epﬂ)do%tb%ﬁfia( bygithCel ﬁﬁallo furtﬂ’é) Wigiﬁﬁz

grooves (14b) for |nd|V| Support
partion (14): ANfurth step of 180he" thaorédlensthﬁx%@ L eNEiNg phbem {3t

edges of cor ners o uni't panel (30) and mating w

sai d grooves (%Hﬁguously with said 1@nit( AVRBREABOA ﬁleﬂferp@@elbradgeacgef&ance
with any one of

portions (50) adjoining walls or pillars.

1 12. (Amended) A floor panel comprising:
a group of support portions (14, 16) made up of a plurality of
support portions;;
arms (22) connecting said support portions and locating said
5 support portions at a substantially same distance;
unit panels (30) laid on tops of said support portions (14, 16);
and
engaging portions (14b, 14c; 38, 34) for allowing the top (l4a)
of any one of said support portions and one corner portion (36) of

10 any one of said unit panels to be engaged with each other.

1 13. (Amended) A floor panel in accordance with claim 12,
further comprising a cushioning (40) intervening between each of
said support portions (14, 16) and each of said unit panels (30), and

at least contacting the engaging portions of the unit panel (30).

1 14. (Amended) A floor panel in accordance with claim 12 or
13, wherein said engaging portions (14a, 14b; 38, 34) comprise:

protuberances (32, 51) formed on a support surface (36) of

corner portions of said unit panel (30, 60) or a panel support

5 surface of a support portion (54); and

13 / llllll/ ///lll Illl/ //l/l I lll/



claims 12, 13 and 15, wherein when any one of said unit panels (30)
is laid on the top (14a) of any one of said support portions, one of
sai d engagi ng portions (38) of the one unit panel mates with an 5
associated one of said grooves (14b) while the other of said
engaging portions (38) nmates with a groove (50b) fornmed in a top of a
border portion (50), whereby said one unit panel (30) bridges a space

conf' guration. 1" Bough” Hoj ?ﬂ?ﬁesﬁéﬁb b, off L6 'BR° e, ookl
with claim 12nd1v1dua6| g’i}}g e%lll]plpoft ;ﬁfﬁ%ﬁo %ﬁ{)&gﬁn%uﬁl\ées 1@436%?' doifitiddes

a plurality of or nmed e viclnity
of the top Lher;qgof -
supporting cor r?er S (égsh‘m%uaéalualtpg s?b‘} ro%lbgﬁﬂcged lgalng recelivnci sllﬁons
(14d) from eacs'ﬂld)tﬁﬁ"ﬁu%h ﬂl?les 18 (Amended) A roor panel in
accordance wi th any :

1 15. (Amended) A floor panel in accordance with any one of
claims 12, 13 and 14, wherein said engaging portions (14b, 1l4c; 38,
34) comprise: |
grooves (14b) formed in the top of an individual support
5 portion (14); and
notched portions (38) extending from side edges of corners of

an individual unit panel (30) and mating with said grooves (14b).

1 16. (Amended) A floor panel in accordance with any one of
claims 12, 13 and 15, wherein when any one of said unit panels
(30) is laid on the top (14a) of any one of said support portions, one
of said engaging portions (38) of the one unit panel mates with an
5 associated one of said grooves (14b) while the other of said
engaging portions (38) mates with a groove (50b) formed in a top of
a border portion (50), whereby said one unit panel (30) bridges a
space between the one support portion and said border portion in a

flush configuration.

1 17. (Amended) A floor panel in accordance with claim 12,
wherein said support portions (14, 16) each includes a plurality of

blocks (14-1, 14-2, 14-3, 14-4) formed in the vicinity of the top

4y
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Lclaias 13, 15 and 16, wherein said cushioning (40) at |east partly
contacts said unit panel (30) when said unit panel is laid on the top

of said first support portion. 1 19. A floor panel unit

conpri si ng: a plurality of support portions (14, 16) arranged

ina plurality of arrays; and arnms (22) connecting said
support portions to each ot her; said support portions (14)

each includin

I | i 4 d i:p:
one of a top (%ag of gﬁgéﬁqrépyg cornerﬁer(?@n e‘?f; %{cﬁ?ﬁan@#ﬂﬁ(ﬁg&ﬁ%ﬁ?ﬂ%ﬁnd@ﬁ hGast
i ph 13 d f L ,
perip eryt%( %P‘Elggmé 6&1&&@%” ow other. serving as reference positions

wher eby n capabl e of being cut apart in
a vertical direction. 20. A floor panel unit in accordance
with claim 19, wherein .~ said support portions (14) each includes
engagi ng portions (3}gd) (Amended)f %nﬂ@o@n @ndlOfn aRdcAaahcedewity angagee Voft h
an edge of a unit panel "(30) when sald unit panel is laid on said
top; S claif@dl 43, FNoAd Ne, wﬂ&"eid oggid (c\bjoning ulpsl)andi alehst partly
serving as ref erence p03|t|ons for cutting apart the support
portion. 1 contacts sa?d-urit pdnedr (30nehennsdidi unitapawel dendeid wint hhe clogi m
19 or 20, wherein said plurality of first support portions each
i ncludes a of said first support portion.

1 19. A floor panel unit comprising:

a plurality of support portions (14, 16) atranged in a plurality
of arrays; and
arms (22) connecting said support portions to each -other;

5 said sﬁpport portions (14) each including a plurality of
incisions (14d) formed in at least oﬁe of a top (l4a), an outer
periphery (15) and an inner periphery (13) and substantially
serving as reference positions, whereby the first support -portion is

capable of being cut apart in a vertical direction.

1 20. A floor panel unit in accordance with claim 19, wherein
said support portions (14) each includes engaging portions (14d)
formed on a top and each being engaged with an edge of a unit
panel (30) when said unit pénel is laid on said top;

5 said engaging portions (14b)  substantially setving  as

reference positions for cutting apart the support portion.

1 21. A floor panel unit in accordance with claim 19 or 20,

wherein said plurality of first support portions each includes a

4 2
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A5 plurality of blocks formed in the vicinity of a top
supporting corners of said panels, and divided by incisions from each
ot her . 1 22. A nethod of laying a floor panel, conprising:

a first step of preparing a floor panel unit (10) conprising a

plurality of arrays of support portions (14, 16), arns (22)
connecti ng said support portions to each other, said support 5

portions each iphedatidy ngof ablicksalforyed Ofini nﬂlleSI@lI&ﬂufy'Md»f feoor ngsl isapparting
| east one of a top (14a), an outer periphery (15 and an inner
peri phery (13) camkrsubftsaid i pdre)s,sendi diyided rbyf dneisionspdsim i each sher.
as to be capable of being cut apart in a vertical direction, and
coupling portions (24, 26) provided on said arnms extending out 10 from
said support portions (14, 16); a second step of cutting apart
sai d floorlpanel ung2. (Aomethod of alayingliafloos pamsleseameprisitzy ul e al ong sai d
plurality of incisions (14d) to thereby forma plurality of divided
fl oor panel units (&l first step of preparing a floor panel unit (10) “comprising a
plurality of arrays of support portions (14, 16), arms (22)
connecting said support portions to each other, said support
5 portions each including a plurality of incisions (i4d) formed in at
least one of a top (l4a), an outer periphery (15) and an inner
periphery (13) and substantially serving as reference positions so
as to be capable of being cut apart in a vertical direction, and
coupling portions (24, 26) provided on said arms extending out
10 from said support portions (14, 16); '
a second step of cufting apart said floor panel unit (10)
according to a preselected rule along said plurality of incisions
(i4d) to thereby form a plurality of divided floor panel units (al-
a4, bl-b4, ci-c4, d1-d3); and
15 a third step of conmecting said divided floor panel umits (al-
a4, bl-b4, cl-c4, di1-d3) via said coupling portions (24, 26) such
‘that said coupling portions (24, 26) do not appear at outside of said
support portions, whereby a coupled floor panel unit (FIGS. I4A-

14D) different from said floor panel unit (10) is reconstructed.
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a4, bl-b4,- cl-c4, dl-d3); and 15 a third gt 3R HEE

i vided. 11 oo0r ﬂmm m“ﬂ" mﬂmﬂ a4, bl-ba, dl hXtEWd@) SHEEPLETG”

coupling portion that said couplfing portions (24, 26)

do not appear at out Si de df dai § support portlh dns g aWgEREBY? aj coupl ed

floor panel unit (FIGS. 14A- 14D) different, frdmsaid floor panel

unit (10) is reconstructed. 40 46
4. A floor panel in accordance with claim 1, wherein said support

portions (14, 16) comprise:

main legs (14) spaced from each other by a preselected distance;
and

said portions (16) comprise auxiliary legs each being positioned
between nearby main legs at a preselected distance and having a
diameter different from a diameter of said main legs.
5. A floor panel in accordance with claim 3, wherein said support
portions (14, 16) include a plurality of blocks (14-1, 14-2, 14-3, 14-4)
formed in the vicinity of the top thereof supporting corners (36) of said
panels (30), and divided from each other by incisions (14d).
6. A floor panel comprising:

‘a group of support portions (14, 16) arranged in a substantially
polygonal configurations, as seen in a plan view;

arms (22) connecting said plurality of support portions, and
extending substantially radially with a preselected width to thereby
locate said plurality of support portions at a substantially same
distance;

first coupling portions (24) provided on the arms extending
outward from the first support portions 914, 16) arranged at at least
one of two contiguous sides of said support portions;

second coupling portions (26) provided on the arms extending out
from the supporting portions (14, 16) arranged at at least one of the

other two contiguous sides of said support portions;



