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FLOOR PANEL

BACKGROUND OF THE INVENTION

FIELD OF THE INVENTION

This invention is categorized in floor panel for raised access floors which is

constructed by attaching the edges of top plate and bottom pan.

DESCRIPTION OF THE RELATED ART

The article: sanctioned release #6-113433 may be cited as an example of
patented floor panel, which enables cables pass through to the floor void

between top and bottom panels.

Following is the description of the above example. Outlets are already
formed on floor panel, and cable screening cover, built in to the wiring
outlet, is installed in two ways: on the level when no electrical connection
is required or with an inclination for connection to the building ground so
that cables can pass downward along with the inclined surface on the

cable screening cover through to the floor void.

The above mentioned article offers two options for installation of cable
screening cover: on the level or with an inclination, and the installation
structure is complicated because there are individual parts used for each
method. This incurs extra cost. As cable screening cover is built in to all
wiring outlets even when no electrical connection is required, the intensity
of this part tends to be fragile. In addition, there are several potential

troubles considered: necessary installation of cable screening cover may be
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Field of the invention This invention relates to floor-panefs formed to
al | ow passage of cabl es. Background of invention THik'Shéet Has Been Replaced
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missed; cable screening cover may come off floor panel during
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construction, etc. Furthermore, wrong installation of cable screening cover
onto floor panel could occur as there are two kinds of installation methods

provided.

As in former manner, Floor Panel 3 is constructed of Top Plate 1 and
Bottom Pan 2 of which the rims are attached together, and is encased with
Mortar 40a. When encased with Mortar 40a as Core 40, Bottom Pan 2 is
held the bottom side up as shown in Fig. 30. This causes an incomplete
filing of Mortar 40a, and an unnecessary space S will be created between
Mortar 40a and the base of Bottom Pan 2. If concentrated loads are
applied over, cracks will be generated, especially in the center

unsatisfactorily encased with Mortar 40a, due to the space S.

As in former manner, the corners of Floor Panel 3 as the back bottom of
Bottom Pan 2 are placed on Head 22 of the upper Pedestal 20 as shown in
Fig. 23(b). If the head width W is constant and the length from Pedestal 20
to the surface of Head 22 is L longer, the moment of force against Head 22

increases, then the intensity of Head 22 is spoiled.

Total formation of the former Floor Panel 3, constructed of Top Plate 1 and
Bottom Pan 2 of which the rims are attached together, is affected by
metallic Bottom Pan 2.

The invented article answers the above mentioned problems. Achieving no
extra installation of cable screening cover when no electrical connection is
required or simple wiring construction only with cutoff for connection to
the building ground, the structure and the installation method are

simplified. Cutting Sections are treated effortlessly and accurately. Since




Japanese pat ent publication (Kokai) 6-113433 discloses a ﬂ_oor panel whi ch
- provides for electrical cables to be passed through the f-if

556 staeenkepl ed
this exanple, a cable screening cover, built into a wiring} m‘miL
panel at the time of constructing the floor panel, has two 1.8

(i) flush with the panel when no cable passage is required, ||
inclined with respect to the panel to provide an opening through the panel
to allow for the passage of cables al ong3the inclined surface of the cover

t hrough t he panel.
the width necessary for wiring can be minimized, the intensity of floor

panel is kept for electrical connection, therefore, this invention may be
used as floor panel to support weighty loads. Its reasonable structure
realizes better intensity of floor panel itself. Even when mortar is encased
incompletely, the center of floor panel generates no space between mortar
and the base of Bottom Pan so that no cracks will be made when
concentrated loads are applied over the center. Floor Panel is placed
securely on Head 22, which is the top of pedestal. Cutting Sections may
be treated in advance when needed so that electrical connection can be
completed without cutoff process at job site. Overall, it is the assignment
of the invention to provide prevention of deformation on bottom pan and

reinforcement of intensity in floor panel.

SUMMARY OF THE INVENTION

The invented floor panel is constructed of Top Plate 1 and Bottom Pan 2 of
which the rims are attached together. Connective Piece 5 is attached to
project out of the level from the upper brim of Body 4, thin-box figured in
plain view with an opening on the -top. Sunken Part 7 for wires is formed
by denting the surface inward from the upper end to the bottom of each
Wall Piece 6 of Body 4. The opening of Bottom Pan 2 is closed with Top
Plate 1, and Conjugation Piece 8, provided to the outer edge of Top Plate 1,
and Connective Piece 5, provided to the top outer edge of Bottom Pan 2,
are attached together so that the top of Sunken part 7 is closed. The
closed top of Sunken Part 7, as stretches upward, is reserved as Cutting
Section 9 for formation of wiring outlets to pass cables through to the floor
void. When no electrical connection is required, Cutting Section 9 is not
treated, and general method is applied to floor-panel construction. On the

other hand, when connection to the building ground is needed, Cutting
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The cabl e screeni ng cover is installed in one of two configurations, ~and

the installation is conplicated as there are different 7indi Vi dua_l
used for each nmethod, which increases the cost of manuf aqhis B

cover may dislodge fromthe panel during construction or ot

Mor eover,

incorrect installation of the cable screening co

since there are two kinds of install ati gn net hods provided.

Section 9 is trimmed to open the upper end of Sunken Part 7 to make an
wiring outlet through which cables pass to the floor void.

It is preferable to provide dotted lines or fine grooves as Cutoff Guidance
9a onto both or either Conjugation Piece 8 and/or Connective Piece S,
which are closing the upper rim of upward stretching Sunken Part 7. This
is because the upper rim of Sunken Part 7 can be opened, without
mistake, by treating Cutting Section 9 along with dotted lines or fine

grooves as Cutoff Guidance 9a.

It is preferable that Cutting Section 9 is provided in all sides of Floor Panel
3 so that Cutting Section 9s faces each other when Floor Panel 3 is
arranged side by side. The length of Cutting Section 9, measured in the
same direction as Sunken Part 7, becomes around % diameter of standard
Flexible Cable Tube 13. This is because the wiring outlet between adjoined
Floor Panel 3 can be equal to standard Flexible Cable Tube 13 in diameter.
The length of Cutting Section 9, measured in the same direction as
Sunken Part 7, may be minimized so that the intensity of Floor Panel 3 is

not spoiled.

It is preferable to provide several Projection 14 upward on the base of thin-
box figured Body 4 as Bottom Pan 2; joint Top Plate 1 and the tips of the
Projection 14, and to provide several Joint 15 in a radial pattern from
center on the surface of Top Plate 1 so that the number of Joint 15, which
is located on diagonal linking the corners of Top Plate 1, is counted more
than on other diagonals. Therefore, Top Plate 1 and Bottom Pan 2 are

jointed more securely by longest diagonal, in plain view, on Floor Panel 3.

It is preferable to provide Central Anti-space Projection 50, an upward dent

in the center of Bottom Pan 2, for Motor 40a to set firmly in the center
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necessary installation of the cable screening cover may be\

ver coul d occur
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Further, existing floor panels, when filled with nortar as shown in F|g

30, have a space S when nortar does not conpletely fill tTh@SlwetIHmBecQ

floor panel. As a result of this space, the nortar is pro

when the floor panel is subject to concentrated | oads. }mﬂl
S

after encased. This is because even when Bottom Pan 2 is held the bottom
side up while Mortar 40a is encased and an incomplete filling of Mortar
40a generates an unnecessary space S between Mortar 40a and the base
of Bottom Pan 2, Mortar 40a contact Central Anti-space Projection S50 on
the base of Bottom Pan 2 so that the inner part of Floor Panel 3, which has
been unsatisfactorily encased with mortar 40a, will be supported by

Central Anti-space Projection 50 and will not generate cracks.

It is preferable to provide Corner Inflated Part 51, that is the four corners
of Body 4, thin-box figured in plain view with an opening on the top,
inflated over the level of lines which create a square. This is because, if
the width W of Head 22 is constant and the length from pedestal 20 to the
surface of Head 22 is La shorter, as Corner Inflated part 51 of Bottom Pan
2 are placed on Head 22 of the upper Pedestal 20, the moment of force
against Head 22 decreases as well as the intensity of Head 22 is not

spoiled.

It is preferable to trim some, not all, Cutting Sections 9 avoiding Cap
Support 52 to create wiring outlets to pass cables through to the floor void,
and to cover the wiring outlets with Cap 53. This is for the convenience of
wiring construction. Cutting Sections 9 may be prepared before
installation so that no cutting task is needed at job site. When extra
electrical connection is assigned, untreated Cutting Sections 9 can be

trimmed to create wiring outlets.

It is preferable to provide Bottom Pan 2 with Support 54 figured in slender
sunken and projecting parts parallel to the four sides of the base. This is
because the deformation on Bottom Pan 2 is prevented by Supports 54

described as the above, and the intensity of Floor Panel 3 is reinforced.




Summary of the invention Accordingly, the invention provides a floor
panel having a top plate and a bottom
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BRIEF DESCRIPTION ON THE DRAWINGS

Fig. 1 is a sidelong view to show mainly sunken part of floor panel as the

invented article.

Fig. 2 is a sectioned drawing to show mainly sunken part of floor panel as

the invented article.

Fig. 3 is a sidelong view to show mainly wiring outlet after trimming

cutting section on floor panel as the invented article.

Fig. 4 is a sectioned drawing to show mainly wiring outlet after trimming

cutting section on floor panel as the invented article.

Fig. 5 is a sidelong view to show a construction of floor panel as the

invented article.

Fig. 6 is a bottom pan used for the invented article. (a) is shown in bottom
view, (b) in front view, (c) in side view, and (d) in view of a (a) sectioned

with X to X line.

Fig. 7 is a top plate used for the invented article. (a) is shown in bottom
view, (b) in front view, (c) in side view, and (d) in view of (a) sectioned with

Y to Y line.




pl at e whose peripheries are joined together. The bottom plate has a bottom
pl ate coupling piece projecting sideways at an upper open aaigsheaiHagBdanRIplaced

portion of the bottomplate. This body portion includes a i - [
is'formed fromits lower end to its upper end with a vertiéqllllﬂﬂﬁﬂ
recess for passing a cable through said upper opening of sai

(which is occluded by said top plate). A top plate coupling piece provided
on an outer peripheral edge of said top pfate and said bottom pl ate

coupling piece provided on an upper end outer peripheral edge of said

bot t om pl at gjare (o @9 4.2 §aH bR he A nYBIels FathleYjoint
ext endi ng retl:g(;lss.(é)An oi@l u%e% po%@?%ﬁaf%‘?%e%cgygn upper engreof ngledom
of connective element and connective receiver element used for the

invented article.

Fig. 9 (a) and (b) are description drawings to show thé examples of the joint
of connective element and connective receiver element used for the

invented article.

Fig. 10 (a) is a sectioned drawing of piling inlaying and piling inlayed parts,
which are formed the upper surface and the back of floor panel. (b) is a
sectioned drawing of bent projection part of floor panel. {c} is a sectioned
drawing of the joint part of connective element and connective receiver

element.

Fig. 11 is a drawing to show floor panel as the invented article when placed
on pedestal. (a} is shown in sidelong view, (b} in plain view, (c) in section,

and (d) in sectioned view of adjoined floor panels away from pedestal.

Fig. 12 is a sidelong view of floor panel as the invented article before cable
screening cover is installed (a) and after the installation of cable screening

cover and wiring (b).

Fig. 13 (a), (b) and (c) are description drawings to indicate the order of a
process from trimming of cutting section on the invented article to create

wiring outlet to installation of pushing to wiring outlet.

Fig. 14 is a sidelong view of wiring with pushing installed, as the invented

article.
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vertically extending recess is forned as a cutaway portion for formi ng an
openi ng. Preferably, a portion of (a).the bottom plate ceydnbdigasBieaepleed

(b) the top plate coupling piece (for occluding the upper en{§ [
veértically extending recess) is provided with a cutting assﬂ%ﬂ%ﬂ- t
y

such as perforations and/or a thin groove. Preferably, th
portion has a width in the recessing direction of the recess
8

Fig. 15 is an example of providing cutoff guidance on the invented article.

(a) is shown in bottom view, and (b) in plain view.

Fig. 16 is other example of providing cutoff guidance on the invented

article. (a) is shown in bottom view, and (b) in plain view.

Fig. 17 is a plain view of flexible cable tube to pass through wiring outlet

which is created on cufting section of the invented article.

Fig. 18 is other drawings of the actual practice of the invented article. (a)

is shown in base view, (b) in front view, and (c) in side view.

Fig. 19 is a bottom view of wiring outlet which is created by trimming
some, not all, cutting section avoiding cap support area. The wiring outlet

is closed with a cap.

Fig. 20 is a sectioned view of the invented article before encased with

mortar.

Fig. 21 (a) is an outline drawing when a space is generated between mortar
and the base of bottom plate after mortar is encased. (b) is a sample
description when concentrated loads are applied over the center of floor

panel.
Fig. 22 is a bottom view of corner inflated parts of the invented article.
Fig. 23 (a) is an outline drawing when corner inflated parts are placed on

the base of pedestal, and (b) is when corners without inflating process are

placed on the base of pedestal.




of about 1/2 of a dianeter of a standard flexible electric cable tube
Preferably, a plurality of projections are formed upwardly from a bottom of
the bottomplate, and the top plate and upper ends of themgg,k&g&sim&sl{cah@d

coupl ed to each other, wherein the projections are positi onegisag
plurality of |ocations spaced radially around a center of % “EB 1| as
i nes

viewed on a plane, and the nunber of projections |ocated o
Fig. 24 is a sidelong view of wiring outlet, which is created by trimming

of said top plate is greater than those9 ocated on other portions.

cutting section, and of a cap, which covers the wiring outlet.

Fig. 25 is a sidelong view of wiring outlet, as the invented article, which is

covered with a cap.

Fig. 26. is a drawing of wiring outlet which is trimmed avoiding cap
support area. (a) is shown in plain view, (b) in bottom view, and (c) in side

view.

Fig. 27 is an example front view of sunken part which is created on surface
in order to create a projection part on the upper surface of floor panel, as

the invented article.

Fig. 28 is an outline drawing of floor panel, as the invented article, when

piled up and below for processing of mortar.

Fig. 29 is other sectioned view of piling inlaying and piling inlayed parts
which are formed in both the upper surface and the back of floor panel as

the invented article.
Fig. 30 is an outline drawing when a small space is generated between
mortar and the base of bottom plate after mortar is encased in the method

formerly known.

Description of Numbered Items

1. Top Plate




Preferably, a central portion of the bottomplate is recessed to forman—
::.nt](carnalbI pr oj ﬁctlon for supporting nortar after the nortar—is charged.

referably, the four corners of the body portion (which is rect JeARepsed
vicewed on a plane) are swelled outward with respect to Iiﬁ@T\S g

St e
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2. Bottom pan
3. Floor Panel
4. Body
S. Connective part
6. Wall Piece
7. Sunken Part
8. Conjugation part
9. Cutting Section
9a. Cutoff Guidance
10. Wiring Outlet
13. Flexible Cable Tube
14, Projection
15. Joint
20. Pedestal
22. Head
40a Mortar

50. Central Anti-Space Projection
51. Corner Inflated Part

52. Cap Support

53. Cap

54. Support

DETAILED DESCRIPTION OF THE INVENTION

The following description is based on the actual practice of this invention
along with the attached drawings. Floor Panel 3 is made of Top Plate 1
and Bottom Pan 2, both materials are metallic like iron, and the insides of
both plates are encased with lightweight mortar, expanded synthetic

resins, etc. as Core 40.
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Bottom Pan 2, as shown in Fig. 6, is a substance with flange attached
outward to the upper brim of Body 4, thin-box figured in plain view with
an opening on the top. The above mentioned flange is called as Connective
Piece 5. Sunken part 7 for wires, which stretches upward and is formed
by denting the surface inward from the upper end to the bottom of each
Wall Piece 6, a side of thin-box figured Body 4. The upper rim of Sunken
Part 7 is covered with Connective Piece 5, the above mentioned flange.
Sunken Part 7 is provided in one or more of Wall Piece 6, a side of thin-box
figured Body 4. There are Projection 14, formed upward to Head 16 of
Bottom Pan 2, and Connected Element 15a, provided on the upper surface
of Projection 14. Connected Eiement 15a is provided in several places
from the center of Bottom Pan 2 diagonally, as shown in Fig. 6(a), so that
the number of Connected Element 15a located on diagonal on Bottom Pan
2 is counted more than on other diagonals. The upper surface of
Projection 14 and the top of Body 4 are kept in the same level although
Hollow Part 17, which is shorter than projection 14, is attached upward on
the base of Bottom Pan 2. As the above mentioned structure, the intensity
of thin-box figured Body 4 is reinforced by Projection 14 and Hollow Part
17. Additionally, Piling Inlayed Part 45, which is projected upward or
downward, and Mortar Filler Opening 47 are provided in the base of

Bottom Pan 2.

Top Plate 1, as shown in Fig. 7, is a square plate in plain view, and its
edges are Connective Piece 5. There are several Connecting Element 15b
provided on Top Plate 1. Connecting Element 15b are provided from the
center of Top Plate 1 diagonally in plain view, as shown in Fig. 7(a), so that
the number of Connecting Element 15b, located on diagonal on Top Plate

1, is counted more than on other diagonals. Additionally, Piling Inlaying
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rectangl e, thereby formng swelled comer portions. Pr ef~er~ab|’y”“’6'f’f'ﬁ;
plurality of cutaway portions for form ng openings, cut avva r&hgﬂ&

one or nore are cut except cap supporting portions, thereb
openi ngs, and sai d openings are occl uded by caps. Prefera ﬁmﬂ“ﬁ%
sides of the bottom surface periphery of said bottomplate a
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Part 46, which is projected upward or downward, is provided on Top Plate
1.

Top Plate 1 covers the upper opening of thin-box figured Body 4 as Bottom
Pan 2. Then, Conjugation Piece 8 as the rim of Top Plate 1 is attached to
Connective Piece 5 as the rim of Bottom Pan 2. Conjugation Piece 8 and
Connective Piece 5 are securely adhered by inserting the edge of
Conjugation Piece 8 to the back of Connective Piece 5 (cf. Fig. 1, 2).
Connecting Element 15b of Top Plate 1 and Connected Element 15a of
Bottom Pan 2 are also joined. As shown in Fig. 8 (a), Connecting Element
15b of Top Plate 1 and Connected Element 15a of Bottom Pan 2 may be
formed in cylindrical figure with base of no holes to fit into and attach each
other in caulking. On the other hand, Connecting Element 15b of Top
Plate 1 may be formed in cylindrical figure with base of no holes, and
Connected Element 15a of Bottom Pan 2 may be formed in peg. Then,
Connecting Element 15b as cylinder figure with base of no holes is to fit

into and attach each other in caulking as shown in Fig. 9 (c).

Joint 15, which is a joint of Connecting Element 15b and Connected
Element 15a, is provided in several places diagonally from the center of
Top Plate 1 in plain view, so that the number of Connecting Element 15b
located on diagonal on Top Plate 1 is counted more than on other
diagonals. Since Floor Panel 3 is constructed to figure in square in plain
view, the diagonals, linking the corners, are longest in plain view. By
keeping a number of Joint 15 on longest line, Top Plate 1 and Bottom Pan
2 are attached firmly on longest diagonal, in plain view. This is because
the number of Connecting Element 15b, located on diagonal on Top Plate 1

is counted more than on other diagonals.




formed with thin and |ong recessed or projected reinforcingpertionsT
Descri ption of draw ngs Fig. 1is a fragnentary isonetric view of a o i .4

portion of a floor panel constructed in accordance with anThi [ anfp
t he invention, showing a recess in the peripheral wall. \\“ | ‘ “m“\
13

The construction of Floor Panel 3 is mentioned so far. Conjugation Piece 8
as the rim of Top Plate 1 is attached to Connective Piece 5 as the rim of
Bottom Pan 2, and Conjugation Piece 8 and Connective Piece 5 are
securely adhered by inserting the edge of conjugation Piece 8 to the back
of Connective Piece 5. Sunken Part 7 for wires, which stretches upward
and is formed by denting the surface inward from the upper end to the
bottom of each Wall Piece 6, a side of thin-box figured Body 4, is closed by
the layer of Connective Piece 5 and Conjugation Piece 8 as shown in Fig. 1,
2. The upper closing of upward stretching Sunken Part 7 is Cutting

Section 9 to create a wiring outlet by cutoff.

The layer of Connective Piece 5 and Conjugation Piece 8, located in the
corners of Floor Panel 3, is trimmed off as shown in Fig. 11, and the part is

indicated as Trimmed Part 18.

Floor Panel 3, with the above mentioned structure, can be pilled for
storage or conveyed without misalignment by fitting Piling Inlaying Part 46
into Piling Inlayed Part 45 which are formed onto the upper surface and
back bottom of Floor Panel 3. Fig. 5 and 11 show the construction of Floor
Panel 3 at work site. Floor Panel 3 is placed on the head of Pedestal 20,
which is provided on Floor foundation 19 like mortar slab, to construct
Floor 21 over Space 20 on the upper surface of Floor foundation 19. There
is Head 22 provided on the top of Pedestal 20, and the center of the upper
surface of Head 22 has cross-figured Base 23. On Base 23 is Spacer
Projection 24 provided. The corners of four Floor Panels 3 are jointed on
the head of Pedestal 20. As shown in Fig. 11, when the back bottom of
Bottom Pan 2, where there are the corners of Floor Panel 3, is jointed onto
Head 22, and the layer of Connective Piece 5 and Conjugation Part 8

located in the corners of Floor Panel 3 is fit into Base 23. At this time,




S————

Frg. 2 is a cross-sectional view of the portion of floor panel—shown i n
Fig. 1. Fig. 3is aviewsimlar to Fig. 1, show ng the panel Been Replaced

after
rqnoval ~of a segnent of the rimto open a cable passage at {14 S__ ke
t He peripheral wall. Fig. 4 is a cross-sectional view of the ‘ “ﬂ%‘umm\

shown in Fig. 3, at the location of the renobved segnent.
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Trimmed Part 18 is inserted into Spacer Projection 24 to be fixed in
position so that there will be Space 25, measured in lmm maximum,
created between adjoined Floor Panels 3. Space 25, provided by
positioning Spacer Projection 24, prevents Floor Panel 3 from its

misalignment and sticking too hard to be removed during work.

When Floor Panel 3 is installed where no electrical connection is required,
there is no need of treating Cutting Section 9, which covers the top of
Sunken Part 7, while the top of Sunken Part 7 is closed with the layer of
Connective Piece 5 and Conjugation Piece 8, as shown in Fig. 1, 2. For
connection to the building ground, Cutting Section 9, which covers the top
of Sunken Part 7, is trimmed to create Wiring Outlet 10 so that the top of
Sunken Part 7 opens upward, as shown in Fig. 3 and Fig. 4. Then, Cable
26, connected over Floor foundation 19, is led to Sunken Part 7, which is
formed on the side of Floor Panel 3, and comes out upward from Wiring

Outlet 10, formed in the top of Sunken Part 7.

Fig. 5 shows the example of that Main Cable 26’ is connected through
Terminal Joint 27a to the inside of Cable Tray 27, placed onto Floor
foundation 19, and Cable 26, wired through Terminal Joint 27a is
connected through Sunken Part 7, which is formed on the side of Floor
Panel 3, and is led out of upper Wiring Outlet 10, formed in the top of
Sunken Part 7. As Plug 28 is attached to the tip of Cable 26, standard
Flexible Cable Tube 13 which is located on Floor foundation 9, may be led
out of upper Wiring Qutlet 10, formed in the top of Sunken Part 7. Fig.
27b shows the cover to close the opening of Cable Tray 27.

As for the method of trimming Cutting Section 9, which covers the top of
Sunken Part 7, to create Wiring Outlet 10, Cutting Section 9 may be cut in




Frg. 5 is a diagrammatic isonetric view of part of a ra'i?é‘a_'panelled fl oor
constructed fromfl oor panels of the kind shown in Figs. mlistShcedI,iaS\BieQﬂrReﬁaced

cabl e passing through an opening in the floor. Fig. 6(a) Kbl i
réspectively underneath and side el evational views of a bot o]
construct the floor panel shown in the preceding draw ngs. I Q. a) to
7(d) are respectively underneath and side el evational views of a top plate
used to construct the floor panel shown jgsn the precedi ng draw ngs.

U shape with cutoff jig to create Wiring Outlet 10 as shown in Fig. 12 (a),

or the both ends of Cutting Section 9 may be cut off, as shown in Fig. 13

(a) — (b), and be bent downward in the arrow direction as shown in Fig.

13(b) along with the line which is led to the end of cutoff guidance to create
Wiring Outlet 10.

With U-shaped dotted lines or fine grooves, as shown in Fig. 16, provided
as Cutoff guidance 9a along with the upper sides and the inner part of
Sunken Part 7 or, as shown in Fig. 15, along with the both upper sides of
Sunken Part 7, Cutting Section 9 is treated in U shape accurately following
the dotted lines or fine grooves as Cutoff guidance 9a to create Wiring
Outlet 10 which is located in the opposite of Sunken Part 7, or both ends
of Cutting Section 9 may be treated to face the both ends of Sunken Part 7
so that Cutting Section 9 is bent downward along with the end of cutoff
guidance to create Wiring Outlet 10.

Cutoff Guidance 9a, which is dotted line, fine groove, or etc. on Cutting
Section 9, may be provided on both or either Connective Piece S5 and/or
Conjugation Piece 8. Cutoff process is simple in either way. Additionally,
when provided on either of Connective Piece 5 or Conjugation Piece 8,
cutoff process is done only to sides, not whole, and the intensity of Cutting

Section 9, if untrimmed, is maintained.

When Wiring Outlet 10 is created by trimming Cutting Section 9, Cable
Screening Cover 12 may be installed as shown in Fig. 12. There are two U-
shaped, in plain view, Knockouts 11 provided on Cable Screening Cover 12
and a grooved Fixing Part 12a provided in the edge of Cable Screening
Cover 12. Fixing Part 12a of Cable Screening Cover 12 is inserted to the

edge of Wiring Outlet 10, and any one of two Knockouts 11 is cut off with




Fig. 8(a) and (b) are fragnentary diagrans depicting the engagerrent of co-
operative connective elenents used in the floor panel sh BiBec!Rs placed

I
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Jig 30 like a pair of pliars as shown in Fig. 12 (a} to create Cutoff part 31
so that Cable 26, passing through Sunken Part 7 as shown in Fig. 12 (b),
is led out of the upper Cutoff Part 31. Each of two Knockouts 11 is
knocked in for individual purpose: one for electrical cable and the other
for communication line. If Cable 26 is electric, Knockout 11 for electrical
cable is knocked in, and if Cable 26 is for communication use, Knockout
11 for communication line is knocked in. Cable Screening Cover 12
prevents damage to the edge of Wiring Outlet 10 which is created by
trimming Cutting Section 9, caused by knocking of Cable 26, etc.

U-shaped Pushing 32, made from pliable materials such as rubber, pliable
synthetic resins, etc., may be inserted to the edge of Wiring Outlet 10
which is created by trimming Cutting Section 9 as shown in Fig. 13 (a) —
(b) so that Cable 26 is connected through Wiring Outlet 10 as shown in
Fig. 13 (c). By inserting Pushing 32, of which a groeved Fixing part 32a is
formed in the end, to the edge (section) of Wiring Outlet 10 which is
created by trimming Cutting Section 9, damage is prevented to the edge
(section) of Wiring Outlet 10, caused by knocking of Cable 26, etc.

Cutting Section 9, as a part of this invention, is provided in all sides of
Floor Panel 3 so that Cutting Section 9 faces each other when Floor Panel
3 is arranged side by side. Therefore, when Cutting Section 9 on an
adjoined side of Floor Panel 3 is trimmed, removed, or bent to create
Wiring Outlet 10, the pair of U-shaped Wiring Outlet 10 is connected each
other to creat Opening 33, shaped in square in plain view. Since the
length of Cutting Section 9, measured in the same direction as Sunken
Part 7, becomes around % diameter of standard Flexible Cable Tube 13,
the width of Opening 33, created by the pair of Openings 10, in U shape in
plain view is enough for standard Flexible Cable Tube 13 to pass through.
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Frg. 9(a) and (b) are simlar views of alternative engagenment arrangenents
for the co-operative connective elements. Fig. 10(a) is_a a partial——m
cross-sectional view of the floor panel, indicating a cor r espondi

' 4
projection and recess to enable secure st acki ng of the floum\sim\ é\iﬁ““m"me

Since the length of Cutting Section 9, measure in the same direction as
Sunken Part 7, is kept around % diameter of standard Flexible Cable Tube
13, the length can be minimized when standard Flexible Cable Tube 13
passes through. Therefore, the intensity of Floor Panel 3 is not spoiled.
The actual practice in the attached figure shows that the length along with
the upper rim of Floor Panel 3 on Cutting Section 9 (that is, the length
along with the sides of Top Plate 1) is around 2 times longer than the
diameter of standard Flexible Cable Tube 13 so that two of standard
Flexible Cable Tubes 13 can pass through: one for electrical cable, and the
other for communication lines. The actual practice in Fig. 17 shows that
‘since the edge of Wiring Outlet 10 is reserved by inserting pushing 32 onto
Wiring Outlet 10, the length of Cutting Section 9, measure in the same
direction as Sunken Part 7, is some wider than %% diameter of standard
Flexible Cable Tube 13, and the length along with the upper rim of Floor
Panel 3 on Cutting Section 9 is 2 times wider than the diameter of
standard Flexible Cable Tube 13. As the diameter of standard Flexible
Cable Tube 13 is 25m, the length of Cutting Section 9, measures in the
same direction as Sunken Part 7, is 15 mm, and the length along with the
upper rim of Floor Panel 3 on Cutting Section 9 is 60 mm. It is not

necessary to follow the measurement in this actual practice.

Fig. 18 to Fig. 29 show the other actual practices of this invention. As the
basic. structure of these states in the same as the above mentioned, the
duplicated descriptions will be omitted from now on. In this actual
practice, the center of Bottom Pan 2 is dented inward to form Central Anti-
Space Projection 50. While Floor Panel 3, which is constructed of Top
Plate 1 and Bottom Pan 2, is encased with Mortar 40a as Core 40

internally from Mortar Filler Opening 47, Bottom Pan 2 is held the bottom




Frg. 10(b) is a partial cross-sectional view of the floor_panel, indicating

an internal projection formed in the bottompan of the floor panel. Fig.
10(c) is a partial cross-sectional view of the floor panel 7ThisBkbtdRt BeaReplaced
j Oi ned co- operating connective elenments forned integrally i Gy

pan and top tray of the floor panel. Fig. 11 (a) to 11 (d) mmmnmﬂ'nl
views of the floor panel used in conjunction with a pedestal

rai sed floor as depicted in Fig. 5. 18

side up as shown in Fig. 21 (a). It may happen that Space S is generated
between Mortar 40a and the base of Bottom Pan due to incomplete
encasing of Mortar 40a. In the actual practice of this invention, however,
Mortar 40a contact and is supported by Central Anti-Space Projection 50
in the central base of Bottom Pan 2, and no cracks will be generated even
when concentrated loads are applied over surface, as shown in Fig. 21 (b).

The depth of the dent on Central Anti-Space Projection S0 is around 3mm.

Fig. 18 shows that Mortar Filler Opening 47 is provided to one of four
corners of the base of Bottom Pan 2. There is Air Release Hole 55 provided
to other corner diagonal to the corner with Mortar Filler Opening 4 to
release air during mortar filling. Mortar Filler Opening 47 and Air Release
Hole 47 are provided in the corners on diagonal line. It is advisable not to
provide them directly on diagonal line for fear of deterioration of intensity.
Since Mortar Filler Opening 47 is provided in the base of Bottom Pan 2,
the diameter of opening may be measured up to SOmm. This saves time
for mortar filing as well as reduces the chance of blockage when in filling.
(The diameter of opening, however, may not exceed 20mm if Mortar Filler
Opening 47 is provided in the side of Bottom Pan 2). The diameter of Air
Release Hole 55 should be the same as that of Mortar Filler Opening 47 or
less. Placed in the base of Bottom Pan 2, Air Release Hole 55 discharges
Mortar 40a encased from Mortar Filler Opening 47. This gives workers the

indication that Mortar 40a is encased sufficiently.

In this actual practice, Corner Inflated Part 51, that is the four corners of
Body 4, thin-box figured in plain view with an opening on the top, inflated
over the level of lines which create a square, is formed (cf. Fig. 18, Fig. 22).
Corner Inflated Part 51of Bottom Pan 2, which is located in the corner of

Floor Panel 3, is placed on Head 22 of the upper Pedestal 20 as shown in

IEET HAS BLEN




Fig. 12(a) and 12(b) are views indicating the operation of—tnstalHnga——
cabl e screening cover in place of the rimsegnent renoved toQ gpen the cahl e
passageway at the recess in the peripheral wall. Fig. 13(a)gyeciaseeen aced
perspective views indicating the operations involved in creaL H ll
outlet in the floor panel. Fig. 14 is a view of a raised fl el

Fig. 5 but with the nodification of Figs.
19

Fig. 23 (a}, or the layer of connective and conjugation pieces in the corner
of Floor Panel 3 is placed on Base 22 of the Pedestal 20. Therefore, by
placing Corner Inflated Part 51 provided in the corner of Bottom Pan 2
onto Head 22 of Pedestal 20, if the width W of Head 22 is constant, the
length from Pedestal 20 to the edge of Head 22 may be L2 shorter: that is,
shorter than the length Li, which is from Pedestal 20 to the surface of
Head 22, compared with former article as shown in fig. 23 (b). As the
result, the moment of force against Head 22 decreases, and the intensity of

Head 22 is not spoiled.

Fig. 18 shows that several Cutting Sections 9 are provided to create Wiring
Outlet 10. Some, not all, cutting Section 9 is trimmed avoiding Cap
Supports 52 area, to create Wiring Outlet 10 in advance. Wiring Outlet 10
may be covered with Cap 53 so that Cap Support 52 can uphold Cap 53.
Although Fig. 18 shows four Cutting Section 9, two Cutting Section 9: one
each in left and right, may be treated, as shown in Fig. 19, in advance at
factory to create Wiring Outlet 10, which will be covered with Cap 53,

while the other cutting Section 9 are left untouched at this time.

When Cutting Section 9 is prepared by pressing process at factory, Cap
Support 52, which is formed of inward projection form the center of the
edges of Wiring Outlet 10, should be left as shown in Fig. 26. Cap 53 is
placed onto Cap Support 52 to uphold as shown in Fig. 24 (Fig. 25 shows
the installaﬁon of Cap 53). Elastic and V-shaped Fixing Leg 53a, provided
in Cap 53, is inserted into the gap between the projected Cap Support 52
and the inner edge of Wiring Outlet 10 to fasten elastically Fixing leg 53a
onto the side edge of Wiring Outlet 10. There is Hole 53b provided in Cap
53 for inserting jigs such as screwdriver so that Cap 53 can be removed by

unfastening screws with jigs inserted from Hole 53b.




13(a) to 13(c). Fig. 15(a) and 15(b) are respectively a bottomview and -
plan vi ew showi ng the provision of cutoff guidance in t he TToor panel .
Fig. 16(a) and (b) are respectively a bottom view and pl anmisgs 1k Béer Rbgiased

exanpl es of providing cutoff guidance in the floor panel. mﬁﬁHm‘m‘\lﬂ“l

fragmentary plan view of two adjacent floor panels wth two

20

Wiring Outlet 10 is created by trimming some, not all, Cutting Section 9
avoiding Cap Support 52 area, and prepared Wiring Outlet 10 is covered
with Cap 53. This requires no cutoff at job site for connection to the
building ground. If more electrical connection is assigned, the untouched

Cutting Section 9 is trimmed to create Wiring Outlet 10.

In this actual practice, there is Support 54, figured in slender sunken or
projecting parts, provided parallel to four sides of the back bottom of
Bottom Pan 2 as shown in Fig. 18 and Fig. 20. Therefore, deformation of
Bottom Pan 2 can be prevented by Support 54 as well as Floor Panel 3 can
be formed accurately. The intensity of Floor Panel 3 is also reinforced.
Slender sunken or projecting Support 54 is pushed inward from the upper
rim of Floor Panel 3 so that Mortar 40a is easily encased from the sides of

Floor Panel 3.

Fig. 27 shows that the upper surface of Floor Panel 3 has a projected part
in the center surrounded by the edge. (The difference of the height H
between the edge and the projected surface is measured in 0.5mm in Fig.
27) Therefore, the seams between arranged Floor Panel 3 are hidden
when Floor Panel 3 is carpeted. Because a pile of Floor Panel 3, with a
projected part in the center surrounded by the outer edge, is unsteady, the
back bottom of Floor Panel 3, that is, the base, excluding the outer edge, of
Bottom Pan 2, is dented. When the above mentioned H is measured in
0.5mm, Center 2b, which is surrounded by Outer Edge 2a, is dented by
lmm as shown in Fig. 20 for Bottom Pan 2. By this process, balance is

secured even when many Floor Panel 3 are piled up.
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cabl e tubes passing through the wiring outlet created between-theftoor ~—
panels. Fig. 18(a) to 18(c) are respectively a base view, front |evi£alcq
side view of an alternative floor panel according to anot 1+
t he inventi on. \

21

When Floor Panel 3 is piled for processing after encased with mortar, a
5mm height of projected part cannot be formed on the upper surface of
Floor Panel 3 as long as the back bottom of Floor Panel 3 is flat. By
denting center 2b, which is surrounded by Outer Edge 2a, by 1mm as the
above mentioned, there will be a room over the upper surface when Floor
Panel 3 is piled to keep projected part in shape. Center 2b is dented by
1mm, and the measurement of projected part does not exceed lmm.
Therefore, even if a projected part is risen by the behavior of mortar, the

quality in terms of flatness is secured.

Fig. 29 shows the structure of Piling Inlayed Part 45, which is formed in
the back bottom of Floor Panel 3, that of Piling Inlaying Part 46, which is
formed in the upper surface of Floor Panel 3, and others. In the actual
practice, Dent 45a is formed by denting upward the back bottom of Floor
Panel 3, and Piling Inlayed Part 45 is provided by projecting downward the
center of Dent 45a. Therefore, when Floor Panel 3 is pilled up and below,
Piling Inlaying Part 46 is fitted into Piling Inlayed Part 45 so that
misalignment to sides will not caused. A nonskid rubber may be adhered

on the base of Dent 45a, if necessary, to prevent sliding.

Following is the effect of the invented article described on Claim 1: To
assemble a bottom pan, connective pieces are attached to project out of
the level from the upper rim of a body, thin-box figured in plain view with
an opening on the . top. The sunken part for wires, which stretches
upward, is formed by denting the surface inward from the upper end to the
bottom of each wall piece of the thing-box figured body. The opening of the
bottom pan is closed with a top plate, and connective pieces, provided to
the outer rim of the top plate, and conjugation pieces, provided to the top

outer rim of the bottom pan, are attached together so that the top of the




5° Fig. 19 is a base view of the alternative floor panel—shown i |n F|g

I n which sone of the recess passageways are closed with a cag.
a cross- sectional view of the alternative floor panel of ﬂ“i\
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sunken part is closed. The closed top of the upward-stretching sunken
part is reserved as a cutting section for formation of wiring outlet to pass
cables through to the floor void. Unlike former article, the uncomplicated
structure simplifies the construction: no extra installation of cable
screening cover when no electrical connection is needed, no missing
installation of cable screening cover, no cable screening cover’s falling off
floor panel during construction, etc. In addition, the intensity is not
spoiled unnecessarily. When electrical connection is required, Cutting
Section, which covers the top of upward stretching Sunken Part, is treated

to create Wiring Outlet through which cables come out from the floor void.

This structure achieves simplified wiring construction.

Following is the effect of the invented article described on Claim 2 in
addition to the above description on Claim 1: there are dotted lines or fine
grooves provided as cutoff guidance onto both or either connective pieces
and/or conjugation pieces, which are closing the upper rim of the upward-
stretching sunken part. By trimming a cutting section along with the

dotted lines or fine grooves as cutoff guidance, opening the top of the

sunken part can be effortlessly and accurately done.

Following is the effect of the invented article described on Claim 3 in
addition to the descriptions on Claims 1 and 2: cutting sections are
provided around the sides of the floor panel where face others when
mounted so that the length of cutting section, measured in the same
direction as the sunken part, becomes around Y% diameter of standard
flexible cable. Since the width necessary for wiring can be minimized, the

intensity of floor panel is kept for electrical connection, and this invention

may be used as floor panel to support weighty loads.

T




béing filled with nmortar. Fig. 21(a) is a cross-sectional diagranmmatic
view indicating how the alternative floor panel is filled with mortar.
Fig. 21 (b) is a diagramshow ng the alternative floor pamebheaMafiBeeRdpht

with an applied force. Fig. 22 is a partial plan view of mmm“”ﬁﬂlm" ner

of the alternative floor panel.
Following is the effect of the invention articles described on Claim 4 in
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addition to the description on Claim 1: several projections, provided
upward from the bottom of the thin-box figured body of a bottom pan, are
jointed to a top plate. The joints are provided in a radial pattern from the
center of the top plate surface so that the joints, located on a diagonal line
on top plate, are numbered more than on other diagonals. Therefore, the
intensification of the part on longest diagonal in plain view achieves

reasonable structure and reinforces the intensity of floor panel.

Following is the effect of the invested article described on Claim 5 in
addition to the description on Claim 1: the central anti-space projection,
an upward dent in to the center of bottom pan, is provided for mortar to
set firmly -in the center after encased. @ When mortar is encased
incompletely because Bottom Pan 2 is held the bottom side up, the center
of floor panel generates space between mortar and the base of the bottom
pan. Mortar, however, contacts and is supported by the central anti-space
projection in the center base on the bottom pan so that no crack will be
generated when concentrated loads are applied over the center. Therefore,

the quality in terms of flatness is secured.

Following is the effect of the invented article described on Claim 6 in
addition to the description on Claim 1: the four corners of body, thin-box
figured in plain view with an opening on the top, are inflated over the level
of lines which create a square. Therefore, the corner inflated parts of the
bottom pan‘are placed on the head of the upper pedestal, and if the width
W of the head is constant, the length from pedestal to the edge of the head
can be shorter. The moment of force against the head decreases, and the

quality in terms of stability is secured.




Frg. 23(a) and (b) are cross-sectional views of floor panels placed on a
pedestal, for indicating the effect of the nodification ofr}nFs «:tHZ@eeanqp ced
24 is a perspective view of a wiring outlet and a cap for

wiring outlet. Fig. 25 is a perspective view of a vviring

covered by the cap.
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Following is the effect of the invented article described on Claim 7 in
addition to the description on Claim 1: some, not all, cutting sections are
trimmed avoiding cap support area to create wiring outlet, which is
covered with a cap. Therefore, cutting sections may be prepared before
installation so that no cutting task is needed at job site. When extra
electrical connection is assigned, untreated cutting sections can be

trimmed to create wiring outlets.

Following is the effect of the invented article described on Claim 8 in
addition to the description on Claim 1: there is support, figured in slender
sunken and projecting parts parallel to the four sides of the base of bottom
pan. Therefore, deformation of bottom pan can be prevented by the above
mentioned support as well as the floor panel can be formed accurately. As

the result, the quality in terms of intensity and formation is secured.




Firg. 26(a) to (c) are cross-sectional views indicati ng the wiri ng outlet
trimmed to avoid the cap support area. Fig. 27 is a side-viewof The fl oor
panel, illustrating a preferred slightly domed effect. Fig. 2%‘{ BecRReplaced

cross-sectional view indicating a nunber of floor panel sTh$ of
each ot her. ‘N‘\mﬂ
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WHAT IS CLAIMED:

1. Following is a feature of the invented floor panel. The floor panel is
constructed of top plate and bottom pan of which the rims are
attached together. For bottom pan, connective pieces are attached to |
project out of the level from the upper brim of a body, thin-box
figured in plain view with an opening on the top. Sunken Parts for
wires are formed by denting the surface inward from the upper end
to the bottom of each wall piece of the body. The opening of the
bottom pan is closed with a top plate, and connective pieces,
provided to the outer rim of the top plate, and conjugation pieces,
provided to the top outer rim of the bottom pan, are attached
together so that the top of the sunken parts is closed. The closed
top of the sunken parts, as stretch upward, is reserved as Cutting
Section sections for formation of wiring outlets to pass cables

through to the floor void.

2. Following is an additional feature of the invented floor panel
described in Claim 1. Dotted lines or fine grooves are provided as
cutoff guidance onto both or either connective pieces and/or
Conjugation Pieces, which are closing the upper rim of upward-

stretching sunken parts.

3. Following is an additional feature of the invented floor panel
described in Claim 1 and Claim 2. Cutting sections are provided
around the sides the floor panel so that the length of cutting section,
measured in the same direction as sunken parts, become around %

diameter of a standard flexible cable.
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Fig. 29 is a partial cross-sectional view of the floor "panel, indicating a

further exanple of a corresponding recess and projectiongf

stacking of the floor panels. Description of enbodi nent
Figs. 1 to 4, floor panel 3 has a structure defined by a

26
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4. Following is an additional feature of the invented floor panel

described in Claim 1. Several projections, provided upward from the

bottom of the thin-box figured body of bottom pan, are jointed to top

plate. The joints are provided in radial pattern from the center of the

top plate surface so that the joints, located on diagonal on top plate,

are numbered more than on other diagonals.

S. Following is an additional feature of the invented floor panel

described in Claim 1. A central anti-space projection, an upward

dent in the center of bottom pan, is provided for mortar to set firmly

in the center after encased.

R

6. Following is an additional feature of the invented floor panel

described in Claim 1. The four corners of the body, thin-box figured

in plain view with an opening on the top, are inflated over the level of

lines which form a square.

7. Following is an additional feature of the invented floor panel

described in Claim 1. Some, not all, cutting sections are trimmed

avoiding cap support area to create wiring outlets to pass cables

through to the floor void. These wiring outlets are covered with cap.

8. Following is an additional feature of the invented floor panel

described in Claim 1. Bottom Pan is provided with supports figured

in slender sunken and projecting parts parallel to the four sides of

the base.

I




6° 1 and a bottompan 2, which are both preferably manufactured froma
netallic material such as iron or steel. Between the top plate 1 and
bottompan 2 there is a

This Sheet Has Been Repl

_ T

ABSTRACT

FLOOR PANEL

No extra installment of wire screening cover when no electrical connection
is required, and simple wiring process only with cutoff for connection to
the building ground.

Connective pieces 5 are attached to project out of the level from the upper
brim of Body 4, thin-box figured in plain view with an opening on the top,
and this is Bottom pan 2. Sunken part 7 for circuit is formed by denting
the surface inward from the top side to the bottom of Wall Piece 6 of the
thing-box figured Body 4. The opening of Bottom pan 2 is covered with
Top plate 1, and Conjugation part 8, provided on the outer rim of Top plate
1, and Connective part 5, provided on the upper outer rim of Bottom Plate
2, are attached together so that the edge of Sunken part 7 is closed. The
closed top of Sunken part 7 is reserved as Adjustable cutoff part 9 for

formation of outlets to pass cables through to the floor void.

FIG. 1




volume filled with a core 40 which typically consists of nortar, but which
is alternatively any suitable settable material, for exanple, expanded
synt hetic resin. The top plate 1 and bottompan 2 are joined at a

peripheral rim25 of the panel 3 to enclose an internal volune. The pan™2
defines a peripheral wall of the flooré Fanel 3 which extBadfcAbo Bl RDf)ced
p

vol ume encl osed by the floor panel. mﬂkﬂ
' Jmel

eripheral wall i
define one or nore external recesses 7 in the peripheral M
the rim25. Each recess is able to serve as a passageway

for passing cables between the sides of the panel 3.

1. Top Plate
2. Bottom Plate
3. Floor Panel 2
4. The Body

5. Joint Edae

6. Standina Wall-edge
7. Dent-Anale

8. Joint edge

9. Seperable Part

FIG.1
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The structure of the panel 3 is shown in greater detail in Figs. 6 and 7.
Fig. 10 shows three cross-sectional views of part of the_floor panel 3,
respectively detailing (a) a stacking projection 45 and recess 45 —(~b§~a,m
inwardly extending portion 17 formed in the bottom pan 2Hns®ﬂ£it ee
internal projection 14 formed in the Z gtom pan 2 and ext 24 a°ﬁ“bp
plate 1. The bottom pan 2 has an ar f g of multiple |nter

14 that extend upwardly fromthe base of the pan 2 to the The
internal projections 14

FIG. 3




are preferably provided in a spaced array distributed on the-bottompan 2:

in the illustrated enbodi nent, they are forned prinarily al ong the

di agonal s of the panel 3, though projections 14 are al so f1}6 fkegt Has Besn Replaced
positions in the bottompan 2 as indicated in Fig. 6. Thgﬁ {!ﬂm H"jlﬁ
extend between the bottompan 2 and the top plate 1 to enhalg

strength of the floor panel 3. The prdfé2tions 14 are preferably forne

| ocal deformations in the surface of the bottompan 2, in the shape of
circularly-symretrical nounds. Each of the internal proj ections 14 has a

FIG. 4
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connective el enent 15(a) forned at the upper peak of each projection 14.
The connective el enments 15(a) are adapted to engage wi t h-eerresponding———
connective elements 15(b) forned in the top plate 1. Preferably, the
respective connective el enents are pressed together to interengage in a

firmfit. 4723

FIG. 5



Figs.. 8 and 9 show alternative arrangenents that can-be-used for _Conneciive
elenments 15(a) and 1 5(b). When the bottompan 2 and top plate 1 are
attached, the connective elenents 15(a) and 15(b) are securely engaged to
ensure that the bottompan 2 and top plate 1 do not cone apart.

5/23
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Atso provided on the bottompan 2 are inwardly extending portions 17 that-
do not:extend to the top of the bottom pan 2. These portions 17 are,—as——
with the projections 14, forned as | ocal deformations of the surface of the
bottom pan 2. The portions 17 are also formed in the shape of
circularly-symmetrical nounds, and argpsferably smaller than the
projections 14. The portions 17 are distributed anongst the projections 14.
Fig. 6 shows the preferred arrangenent of the inwardly extending portions
17 anongst the internal projections 14. The portions 17 increase the

strength of the floor panel 3, and mnimse the anount of filling needed to
fill the volunme between the bottompan 2 and the top plate 1.
(a) g (c)
{ i — 8\F

FIG. 7



e

connective elements 15(a) forned on the projections 14 of the bottom pan 2.
The top plate 1 has a number of connegiise el ements 15(b) |ocated to
co-operate with the connecting elenents 15(a) in the bottom pan. Al so
shown in Figs. 6 and 7 are, respectively, snmall conplenentary projections
45

I {Sb
o Y=
2 I5a
l 5b

{b) {%j

FIG. 8

(a) 2//

15a

FIG. 9



and recesses 46. The projections 45 and recesses 46 are sized and | ocated

to mate with each other when floor panels 3 are stacked—on -fop-of—each
other. Floor panels 3 having these projections 45 and recesses 46
descri bed above can be stacked for storage or transport without

m sal i gnment, as the aligned recesse584§3and proj ections 45 respectively
formed on the upper and | ower surfaces of the floor panel 3 engage to
prevent relative transverse novenent of adjacent floor panels 3.

FIG. 10



e e s

of 'the ‘pan 2. Top plate 1 includes a peripheral edge 8, adapted to be
securely
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attached with the flange 5, as indicated in Figs. 1 and 2.__The penpheral
edge 8 and the integral flange 5 formthe earlier nentiored—peripheral—ri-m-
25 of the panel 3. The peripheral edge 8 extends to the edge of the flange
5 and turns under the flange 5. As the peripheral edge 8 enconpasses the
flange 5 on all sides of the panel 3,1bohe3flange 5 integral with the pan 2
is secured with the peripheral edge of the top plate 1 so that the top
plate 1 is securely attached with the pan 2.

(a)

FIG. 12
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Réturning to Fig. 1, the peripheral rim25 covers the top of-recess—7
cutaway portion (indicated by reference nunber 9) of the rim25 which .
cl oses or covers the recess 7 can be opened by cutting it away to creatie a
wiring outlet 10 so that the recess 7 which extends between the bottom and
top of the floor panel 3 is open on Eﬁngpper side of the floor panel 3, as
well as the | ower side, as shown in |q%. 3 and 4. The wiring outlet 10 so
formed serves as a passageway across the panel 3 to allow for the passage
of a cable or the |ike between the sides of the panel 3.




In this way, cable 26 can pass through a floor formed fr.om panels 3, from
one side of the floor to the other, via the wiring outlet 10. Fig. 5 shows
an, exanpl e of a cable 26 connected through a termnal join 27a to the cable
tray 27 placed on the floor base such as a slab 19. If no passage for
electrical cables is required, there 1s/2® need to cut away any portion of
the rim25 around the periphery of the panel 3 which covers the top of the
recess 7, as the recess 7 is closed by portion 9 of rim 25, conprising
integral flange 5 and peripheral edge 8 as shown in Fig. 1 and 2.

FIG. 14



e e

wring outlet 10 (Fig. 12a, Fig. 13b). The initial step of cuffing out part
of the rim25 formed by the integral flange 5 and peripheral edge 8 can be
ai ded by a cutaway assistant portion such as perforations or a thin groove
9a as shown in Fig. 13a. Various typgg,#4 indications can be used to show

where the rim25 is to be cut, for exanple, a dotted line, a fine groove or
simlar indication. Figs. 15 and 16 show sone exanples. Wen wring outlet
10 is created by trinmmng the rim25, a cable screen cover 12
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FIG. 15



can be-installed as shown in Fig. 12. Cabl e screen cove

tv\pu.

14723

(a)

FIG. 16

s

9

Sa

Y

9a

/90

ey

12 in Fig. 12 -has_



shaped knockouts 11, and a grooved fixing part 12a provi ded on the edge of
the cover 12. Fixing part 12a of the cover 12 is slotted_onto-the—-edge of
the wiring outlet 10. Either of the two knockouts 11 fromthe cover 12 can -
be cut off with a jig 30, such as a pair of pliers as shown in Fig. 12(a).
Thus cutoff part 31 is forned so that 1a/2able 26 passing through recess 7
(as shown in Fig. 12b) passes through the opening so fornmed. Each of the
knockouts 11 can be designated for a particul ar purpose. For exanple, one
can be reserved for an electrical cable and the other for a conmunications
cabl e.
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Alternatively, a U shaped guard 32 as shown in Fig. 13 Ccan bé usSed.” Guard-
32 is preferably nade froma pliable material such as rubber, synthetic
resins etc. and can be inserted into the edge of wiring outlet 10 as shown
i'n Fig. 13(a) to 13(c), as with cover 12. The arrangenment of ‘' correspondi ng
recesses 7 on all sides of the floorigamsl 3 is intended to all ow maxi num
flexibility in using the floor panel 3. Fig. 14 shows, in use, floor panels
3 including a wiring outlet 10 having a guard 32 as in Fig. 13.

6 >4 (b)

4/ 2/ /

FIG. 18



In the various arrangenents descri bed above, the wring-oeutlets-10are——"
conveni ently about half the desired dinensions, so that adjoining wiring,
outlets 10 on adjacently positioned floor panels 3 can be cut out to create
two adjoining wiring outlets 10 of the desired size that co-operate as a
singl e opening in the floor. This avaidgipenings in the floor forned from
the floor panels 3 being |arger than necessary. Fig. 17 illustrates two
adjoining wiring outlets 10 which, together, are just able to accommopdate

two flexible cable tubes 13. Figs. 5 and 11 show use of the floor panel 3

when installed. Fig. 11 shows in
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greater detail how the panels 3 are positioned when a raised floor is -
installed. Each panel 3 is supported at each of its corners-en-a-respective
pedestal 20, and each pedestal 20 can in turn support four panels. Floor
panels 3 are placed at each of the conmers of pedestal 20 on panel supports
22. The panel supports 22 are separat¥l/2¥ a generally cross-shaped panel
positioning nmenber 23. Each arm of the panel positioning nenber 23 has a
spacer 24 which is provided to suitably space adjacently positioned fl oor
panel s 3.
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16 At the coners of each floor panel, there is a small_rebate 18eut—away

fromthe rim25 (as shown). This small rebate 18 is dlnen5|oned to match
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priovi ded on the cross-shape positioning nmenber 23. The rel ative di nensions
of the cut away rebate 18 and the spacer 24 are adapted to-aH-ow-a—stalt—
space (for example, 1 mm between adjoining floor panels 3 of the floor.
Figs. 18 to 29 depict an alternative floor panel. Fig. 18 and other

drawi ngs show a hol e 55 di agonal |y opp8¢Be the nortar opening 47. The hole
55 and the nortar opening 47 are both forned in the pan 2, and allow air to
escape while nortar is filled into the upturned fl oor panel 3. The nortar
opening 47 is desirably of sufficient dianeter to allow for rapid filling
and to avoi d bl ockage, for exanple 50
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mf The escape hol e 55 al so provides an opening for excess nortar to flow
out fromthe floor panel 3, when the floor panel 3 is conpletely filled
with nmortar. As the panel is filled with nortar through—the—bottompan-—2;—
the nortar collects and sets in the "upper” side of the floor panel 3
closed by the top plate 1. Accordinglgi1/a#en the vol unme encl osed by the
panel 3 is not fully occupied by nortar, there is a space renmining between
the surface of the set nortar 40a and the bottom of pan 2. This can be seen
in Fig. 21 (a). Acentrally located inward projection 50 is fornmed in the
bottompan 2, and is intended to support the nortar when the panel
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3is partially filled. This discourages the nortar from cracki ng when
concentrated | oads are applied to the top plate 1, as indicated in Fig. 21
(b). Fig. 20 shows channels 54 forned around the edges of the floor panel
3 in the bottom pan 2. These channels 54 are also indicated in Figs. 18 and
19 as being fornmed along the majorityw2gR23each edge of the floor panel 3.
The i nner edges of the channels 54 adjoin ridges 2a, as seen in Fig. 20.
The conbi nation of the channels 54 and ridges 2a assist in increasing the
strength of the bottom pan 2, and guard agai nst deformati on of the bottom
pan 2 when the floor panel 3 is filled
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th nortar, and while the panel is being used after installation. Fig. 22
shoms a nDdlfled comer section 51 of the floor panel 3, as also indicated
in.Figs. 18 and 19. The nodified comer section 51 is an outside enlargenent
of the general |y rectangul ar side mall of the pan 2. The nodified coner
section 51 is 23/23
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of use.when the floor panel 3 is placed on the al ternativg%& “&%dét al
20 as indicated in Fig. 23. The coner section 51 extends cl @e%ﬂhoﬁtﬁ%ﬁ; ge

of the rim25 of the floor panel 3 than the main edges of t
all ows (when the

1

FLOOR PANEL

Field of the invention

This invention relates to fioor panels formed to allow passage of cables.
Background of invention

Japanese patent publication (Kokai) 6-113433 discloses a floor panel which
provides for electrical cables to be passed through the floor panel.

In this example, a cable screening cover, built into a wiring outiet on the panel at
the time of constructing the floor panel, has two configurations: (i) flush with the
panel when no cable passage is required; or (i) inclined with respect to the panel
to provide an opening through the panel to allow for the passage of cabies along
the inclined surface of the cover through the panel.

The cable screening cover is installed in one of two configurations, and the
installation is complicated as there are different individual parts used for each

method, which increases the cost of manufacture.

The necessary instaliation of the cable screening cover may be missed, and the

— cover may dislodge from the panel during construction or otherwise. Moreover,
incorrect installation of the cable screening cover could occur since there are two
kinds of installation methods provided.

Further, existing floor panels, when filled with mortar as shown in Fig. 30, have a
space S when mortar does not completely fill the volume of the floor panel. As a
result of this space, the mortar is prone to cracking when the floor panel is subject
to concentrated loads.



panel’ 3 is installed) the distance fromthe centre of the-
edge of the panel support 22 to be shortened, which assr'_
the fl oor as explained below. Fig. 23(b) shows fl oor pang L
nmodi fi ed comer sections 51 supported on a pedestal 20. Thi S S Citn “G@ht rast
with the arrangenent shown in Fig 23(& in which the floor panel s have
nodi fi ed coner sections 51. The distance L[err], without: medified-coner i
sections 5% is lon e6 than |[err], the distance with rmdlfled comer 1
sections 5PuUmMmary o} VNN was indicated in Figs. 28¢a)~and (b)Y, The
reduced

Accordingly, the invention provides a floor panel having a top plate and a bottom
plate whose peripheries are joined together. The bottom plate has a bottom plate
“coupling piece projecting sideways at an upper open edge of a body portion of the
bottom plate. This body portion includes a wall piece which is formed from its
lower end to its upper end with a vettically extending recess for passing a cable
through said upper opening of said bottom plate (which is occluded by said top
piate). A top plate coupling piece provided on an outer peripheral edge of said top
plate and said bottom plate coupling piece provided on an upper end outer
peripheral edge of said bottom plate are coupled to each other for occluding said
vertically extending recess. An occluded portion formed at an upper end of said
vertically extending recess is formed as a cutaway portion fo} forming an opening.

Preferably, a portion of (a)-the bottom plate coupling piece or (b) the top plate
coupling piece (for occluding the upper end of said vertically extending recess) is
provided with a cutting assistant portion such as perforations and/or a thin groove.

Proferably, the cutaway portion has a width in the recessing direction of the recess
of about 1/2 of a diameter of a standard flexible electric cable tube.

("\, Preferably, a plurality of projections are formed upwardly from a bottom of the

‘e botiom plate, and the top plate and upper ends of the projections are coupled to
each other, wherein the projections are positioned at a plurality of locations
spaced radially around a center of said top plate as viewed on a plane, and the
number of projections located on diagonal lines of said top plaie is greater than
those located on other portions.

Preferably, a central portion of the bottom plate is recessed to form an intemal
projection for supporting mortar after the mortar is charged.

Preferably, the four comers of the body portion (which is rettangular as viewed on
a plane)_ are swelled outward with respect to lines forming four sides of a



di stance L[err] reduces the nonent of force against the panel support 22
and, as a result, the floor is nore stable. Fig. 24 showsﬁaqralber"n
arrangenment which uses cap 53 to cover the wiring outlet; I¥:-- vl ;
26 show this arrangenent in greater detail. In this casg'ithe mnrlng outlgt
10 is pre-fornmed during nmanufacture of 3he conponents oﬁ he: ¥ 180T 5 “panel B,
with a cap support 52 provided in the formof a pair of 'support |edges. ,The
cap 53 is an insert installed in the floor panel 3 to bliock or ¢lose the !
recess 7, arattangleptherebpiorhingsweled thwer portions/ and t hus—provide a wiriing
outlet 10.

Preferably, of the plurality of cutaway portions for forming openings, cutaway
portions except one or more are cut except cap supporting portions, thereby
forming the openings, and said openings are occluded by caps.

Preferably, the four sides of the bottom surface periphery of said bottom plate are
formed with thin and long recessed or projected reinforcing potrtions.

Description of drawings

Fig. 1 is a fragmentary isometric view of a portion of a floor panel constructed in
accordance with an embodiment of the invention, showing a recess in the
peripheral walil.

Fig. 2 is a cross-sectional view of the portion of floor panel shown in Fig. 1.

Fig. 3 is a view similar to Fig. 1, showing the panel after removal of a segment of
the rim to open a cable passage at the recess in the peripheral wall.

Fig. 4 is a cross-sectional view of the floor panel shown in Fig. 3, at the location of
the removed segment.

Fig. 5 is a diagrammatic isometric view of part of a raised panelled floor
constructed from floor panels of the kind shown in Figs. 1 to 4, with a cable
passing through an opening in the floor.

Fig. 6(a) to 6(d) are respectively underneath and side elevational views of a
bottom pan used to construct the floor panel shown in the preceding drawings.

Fig. 7(a) to 7(d) are respectively underneath and side elevational views of a top
plate used to construct the fioor panel shown in the preceding drawings.

Fig. 8(a) and (b) are fragmentary diagrams depicting the engagement of co-
operative connective elements used in the floor panel shown in Fig. 1.



The cap 53 is snap-fastened to the floor panel 3 by neans!
V- shaped | egs 53a shown in Fig. 24. The |legs 53a engage {n ' |
| edges to prevent the cap 53 fromseparating fromthe floor panel 3 dur i r}gf
ordi nary handling. The opening 53b on the cap 53 allows a; tfoof St bave | i
inserted into this hole 53b to assisting in renoving the cap 53 once thex_
floor panel is installed. This is convenient, because once the flooF g™
instal led, the cap 53 nust be renpved in this way as the underside. of the !

cap cannot Big. S(ajemri(b)tave Simidr views of Atemative ehgagemmehbatrangerents fepthe ng
of adjacent floor panels.

co-operative connective elements.
Fig. 10(a) is a partial cross-sectional view of the floor panel, indicating a
corresponding projection and recess to enable secure stacking of the floor panels.

Fig. 10(b) is a partial cross-sectional view of tﬁe floor panel, iﬁdicating an internal
projection formed in the bottom pan of the floor panel.

Fig. 10(c) is a partiai cross-sectional view of the floor panel, indicating joined co-
- operating connective elements formed integrally in the bottom pan and top tray of
L the floor panel.

Fig. 11(a) to 11(d) are various views of the floor panel used in conjunction with a
pedestal to form a raised floor as depicted in Fig. 5.

Fig. 12(a) and 12(b) are views indicating the operation of installing a cable
screening cover in place of the rim segment removed to open the cable
passageway at the recess in the peripheral wall.

Fig. 13(a) to 13(c) are perspective views indicating the operations involved in
creating a wiring outlet in the floor panel.

. Fig. 14 is.a view of a raised fioor similar to Fig. 5, but with the modification of Figs.
e 13(a) to 13(c).

Fig. 15(a) and 15(b) are respectively a bottom view and plan view showing the
provision of cutoff guidance in the floor panel.

Fig. 16(a) and (b) are respectively a bottom view and plan view of further
examples of providing cutoff guidance in the fioor panel.

Fig. 17 is a fragmentary plan view of two adjacent floor panels with two flexible
cable tubes passing through the wiring outlet created between the floor panels.

Fig. 18(a) to 18(c) are respectively a base view, front view and side view of an
altemative fioor panel according to another embodiment of the invention.



Thus,

and opened to prow de a wiring outlet 10 as required. :,

5

Fig. 19 is a base view of the alternative floor panel shown in Fig. 18, in which
some of the recess passageways are closed with a cap.

Fig. 20 is a cross-sectional view of the altemative floor panel of Fig. 18, prior to

- being filled with monrtar.

Fig. 21(a) is a cross-sectional diagrammatic view indicating how the aiternative
floor panel is filled with mortar.

Fig. 21(b) is a diagram showing the altemative floor panel on pedestals with an
applied force.

Fig. 22 is a partial plan view of a modified comer of the altemative floor panel.

.....

Fig. 23(a) and (b) are cross-sectional views of floor panels placed on a pedestal,
for indicating the effect of the modification of Fig. 22,

Fig. 24 is a perspective view of a wiring outlet and a cap for covering the wiring
outlet.

Fig. 25 is a perspective view of a wiring outlet when covered by the cap.

Fig. 26(a) to (c) are cross-sectional views indicating the wiring outlet trimmed to
avoid the cap support area.

Fig. 27 is-a side view of the floor panel, illustrating a preferred slightly domed
effect.

Fig. 28 is a cross-sectional view indicating a number of floor panels stacked on top
of each other.

Fig. 29 is a partial cross-sectional view of the floor panel, indicating a further
example of a corresponding recess and projection for facilitating stacking of the
floor panels.

Description of embodiment

With reference to Figs. 1 to 4, floor panel 3 has a structure defined by a top plate




12 Fi'g. 27 shows a floor panel 3 having a slightly domed; ei:te A
plate 1 of the roor panel 3 is higher at its centre - by & ]
result, the "joins" between adjacent floor panels 3 tend 1;0 ‘be Iess l
noticeabl e when a floor fornmed from the floor panels 3 isi c@rpetgd hen |
fl oor panels 3 having a slightly doned gffect are as showm in Fig. 27, |t
i's desirable, as shown in Fig 28, to provide a ridge 2a aFormd theweu-ter
edge of the bottom of pan 2. The height of the ridge 2a e
1 and a bottom pan 2, which are both preferably manufactured from a metallic

material such as iron or steel. Between the top plate 1 and bottom pan 2 there is a
volume filled with a core 40 which typically consists of mortar, but which is
alternatively any suitable settable material, for example, expanded synthetic resin.

The top plate 1 and bottom pan 2 are joined at a peripheral rim 25 of the panel 3
to enclose an intemal volume. The pan 2 defines a peripheral wall of the floor
panel 3 which extends about the volume enclosed by the fioor panel. The
peripheral wall is shaped to define one or more extemnal recesses 7 in the
peripheral wall closed by the rim 25. Each recess is able to serve as a
passageway across the panel for passing cables between the sides of the panel 3.

Sy

The structure of the panel 3 is shown in greater detail in Figs. 6 and 7.

Fig. 10 shows three cross-sectional views of part of the floor panel 3, respectively
detailing (a) a stacking projection 45 and recess 45, (b) an inwardly extending
portion 17 formed in the bottom pan 2, and (¢) an intemnal projection 14 formed in
the bottom pan 2 and extending to the top plate 1.

The bottom pan 2 has an array of multiple internal projections 14 that extend
upwardly from the base of the pan 2 to the top plate 1. The internal projections 14
are preferably provided in a spaced array distributed on the bottom pan 2: in the
illustrated embodiment, they are formed primarily along the diagonals of the panel

fa__. 3, though projections 14 are also formed in other positions in the bottom pan 2 as
indicated in Fig. 6. |

The projections 14 extend between the bottom pan 2 and the top plate 1 to
enhance the strength of the floor panel 3. The projections 14 are preferably
formed as local deformations in the surface of the bottom pan 2, in the shape of
circularly-symmetrical mounds. Each of the internal projections 14 has a
connective element 15(a) formed at the upper peak of each projection 14. The
connective elements 15(a) are adaptedhto engage with corresponding connective
elements 15(b) formed in the top piate 1. Preferably, the respective connective
elements are pressed together to interengage in a firm fit.



conpared with the main portion of pan 2b is about 1nm The ri dgg; A@ﬂ‘*kﬂn
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the slightly doned panels 3 to be safely stacked "upsi de down" xac‘ﬁ*t/ heiy:u) e

have been filled with nortar. A clearance of about 1 nm betweén ‘the ridge ]
2a and the rest of the pan 2b allows the panels 3 to be securelggst,gcke@b f
even if the curvature of the top plate,l is further accentuated after bei nq

filled with nortar. Fig. 29 shows an alternative recess 46;and project
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45 for stacking the panels 3. The projection 45 is surrounded by recesses 5

A

45a. Fl oor [Figs&add Srshow altemialtive anan‘gemhts)thabbam beasweiforodnmactivect |

can be stackdlnas ar. fashion as th
ements 15(agnand 15(b). When the bottom pan 2 and top plate 1 are attached,

ons

the connective elements 15(a) and 15(b) are securely engaged to ensure that the

bottom pan 2 and top plate 1 do not come apart.

- . Also provided on the bottom pan 2 are inwardly extending portions 17 that do not

extend to the top of the bottom pan 2. These portions 17 are, as with the
projections 14, formed as local deformations of the surface of the bottom pan 2.
The portions 17 are also formed in the shape of circularly-symmetrical mounds,

and are preférably smaller than the projections 14. The portions 17 are distributed

{ ‘ amongst the projections 14. Fig. 6 shows the preferred arrangement of the
inwardly extending portions 17 amongst the intemnal projections 14. The portions
17 increase the strength of the floor panel 3, and minimise the amount of filling
needed to fill the volume between the bottom pan 2 and the top plate 1.

Stacking projection 45 and mottar filler opening 47 are also provided in the base
of the pan 2. Top plate 1 shown in Fig. 7 is a generaily square plate having

connective elements 15(b) as described above in relation to connective elements

15(a) formed on the projections 14 of the bottom pan 2. The top plate 1 has a
number of connective elements 15(b) located to co-operate with the connecting
elements 15(a) in the bottom pan.

and recesses 46. The projections 45 and recesses 46 are sized and located to
mate with each other when floor panels 3 are stacked on top of each other.

{ '+ Alsoshown in Figs. 6 and 7 are, respectively, small complementary projections 45

Floor panels 3 having these projections 45 and recesses 46 described above can

be stacked for storage or transport without misalignment, as the aligned recesses

46 and projections 45 respectively formed on the upper and lower surfaces of the

floor panel 3 engage to prevent relative transverse movement of adjacent floor
panels 3.

Bottom pan 2 has an integral extemal flange 5 extending around the opening of

the pan 2. Top plate 1 includes a peripheral edge 8, adapted to be securely
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earlier described floor panels. The described fl oor panel" t] W‘Gri'r '&3 Q6
nodi fications when cables are not required to pass across ithe«« *1-1e©i‘“5pahef-u
Instead, wiring outlets 10 can be opened as required by a swnpj procedur

of rempving a portion of the rim25, or detaching a cap |nsert~‘fr~®mf* @ rj
25. The wiring outlets 10 that are pre-§ormed before |nstallat|on of the !
fl oor panels 3 can be rimed with a guard 32, or a cable screening cover~1
can be installed so that wiring outlets can be sel ectivel y—f-orred.- by e
renovi ng krattdohedswith thedlange 5y ak indicated dn Higs.nb andt2.eThd @eripheral edge 8

and the integral flange 5 form the eatlier mentioned peripheral rim 25 of the panel
3. The peripheral edge 8 extends to the edge of the flange 5 and tums under the
flange 5. As the peripheral edge 8 encompasses the flange 5 on all sides of the
panel 3, the ﬂange 5 integral with the pan 2 is secured with the penpheral edge of
the top plate 1 so thatthe top plate 1 is securely attached with the pan 2. -

Returning to Fig. 1, the peripheral rim 25 covers the top of recess 7. The cutaway
portion (indicated by reference number 9) of the rim 25 which closes or covers the
recess 7 can be opened by cutting it away to create a wiring outlet 10 so that the
recess 7 which extends between the bottom and top of the floor panel 3 is open
on the upper side of the floor panel 3, as well as the lower side, as shown in Figs.
3 and 4. The wiring outlet 10 so formed serves as a passageway across the panel
3 to allow for the passage of a cable or the like between the sides of the panel 3,

in this way, cable 26 can pass through a floor formed from panels 3, from one side
of the fioor to the other, via the wiring outlet 10. Fig. 5 shows an example of a
cable 26 connected through a terminal join 27a to the cable tray 27 placed on the
floor base such as a slab 19. If no passage for electrical cables is required, there
is no need to cut away any portion of the rim 25 around the periphery of the panel
3 which covers the top of the recess 7, as the recess 7 is closed by portion 9 of

(" tim 25, comprising integral flange 5 and peripheral edge 8 as shown in Fig. 1 and
2.

Figs. 12 and 13 show how portion 9 of the rim 25 can be cut out to create a wiring
outlet 10 (Fig. 12a, Fig. 13b). The initial step of cutting out part of the rim 25
formed by the integral flange 5 and peripheral edge 8 can be aided by a cutaway
assistant portion such as perforations or a thin groove 9a as shown in Fig. 13a.
Various types of indications can be used to show where the rim 25 is to be cut, for
example, a dotied line, a fine groove or similar indication. Figs. 15 and 16 show
some examples.

When wiring outlet 10 is created by trimming the rim 25, a cable screen cover 12
can be installed as shown in Fig. 12. Cable screen cover 12 in Fig. 12 has two U-
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mini msed by collocating the recesses 7 of adjacentlyidegated;fir

3, the strength of the floor panel 3 is maintained, meking it Sul tablie if or
construction of weight-bearing floors. The nortar in flpor panels 3 vhiich
are not conpletely filled is not prone to cracking asiit ¥ Supported by a
centrally | ocated projection extendinggfromthe bottoi of the pan 2. [The
stability of the resulting floors is efhanced by the ésé of nodified caner
portions 51. It will be understood that the inventiof _disclosed.and...
defined in shapedknockoutatliioandxd grativetdiximg pattt 12anptovided onithe aidgensf e

two or nore of the pndividual features
cover 12. #&ﬂ'ﬂg part 12a of the cover 12 is slotted onto the edge of the wiring

outlet 10. Either of the two knockouts 11 from the cover 12 can be cut off with a jig
30, such as a pair of pliers as shown in Fig. 12(a). Thus cutoff part 31 is formed so
that a cable 26 passing through recess 7 (as shown in Fig. 12b) passes through
the opening so formed. Each of the knockouts 11 can be designated for a
patticular purpose. For example, one can be reserved for an electrical cable and
the other for a communications cable.

Altematively, a U-shaped guard 32 as shown in Fig. 13 can be used. Guard 32 is
preferably made from a pliable material such as rubber, synthetic resins etc. and
can be inserted into the edge of wiring outlet 10 as shown in Fig. 13(a) to 13(c), as
with cover 12. The arrangement of corresponding recesses 7 on all sides of the
floor panet 3 is intended to allow maximum flexibility in using the floor panel 3. Fig.
14 shows, in use, floor panels 3 including a wirihg outlet 10 having a guard 32 as
in Fig. 13. '

In the various airangements described above, the wiring outlets 10 are
conveniently about half the desired dimensions, so that adjoining wiring outlets 10
on adjacently positioned floor paneils 3 can be cut out to create two adjoining
wiring outlets 10 of the desired size that co-operate as a single opening in the
floor. This avoids openings in the floor formed from the floor panels 3 being larger

-

e than necessary. Fig. 17 iliustrates two adjoining wiring outlets 10 which, together,
are just able to accommodate two flexible cable tubes 13.

Figs. 5 and 11 show use of the floor panel 3 when installed. Fig. 11 shows in
greater detail how the panels 3 are positioned when a raised floor is installed.
Each panel 3 is supported at each of its comers on a respective pedestal 20, and
each pedestal 20 can in turn support four panels. Floor panels 3 are placed at
each of the comers of pedestal 20 on panel supports 22. The panel supports 22
are separated by a generally cross-shaped panel positioning member 23. Each
arm of the panel positioning member 23 has a spacer 24 which is provided to
suitably space adjacently positioned floor panels 3.



nenti oned or evident fromthe text or draw ngs. Al
combi nati ons 13 i
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At the comers of each floor panel, there is a small rebate 18 cut awayfrom 'i-he rim
25 (as shown). This small rebate 18 is dimensioned to match the spacer 24
provided on the cross-shape positioning member 23. The relative dimensions of
the cut away rebate 18 and the spacer 24 are adapted to allow a small space (for
examp!é, 1 mm) between adjoining floor panels 3 of the floor.

Figs. 18 to 29 depict an altemative floor panel. Fig. 18 and other d'rawings show a
hole 55 diagonally opposite the mortar opening 47. The hole 55 and the mortar
opening 47 are both formed in the pan 2, and allow air to escape while mortar is
filled into the uptumed floor panel 3. The mortar opening 47 is desirably of
sufficient diameter to allow for rapid filling and to avoid blockage, for example 50
mm. The escape hole 55 also provides an opening for excess mortar to flow out
from the floor panel 3, when the floor panel 3 is completely filled with mortar.

As the panel is filled with mortar through the bottom pan 2, the mortar collects and
sets in the “upper” side of the floor panel 3 closed by the top plate 1. Accordingly,
when the volume enclosed by the panel 3 is not fully occupied by mortar, there is
a space remaining between the surface of the set mortar 40a and the bottom of

. pan 2. This can be seen in Fig. 21(a). A centrally located inward projection 50 is
formed in the bottom pan 2, and is intended to support the mortar when the panel
3 is partially filled. This discourages the mortar from cracking when concentrated
loads are applied to the top plate 1, as indicated in Fig. 21(b).

-Fig. 20 shows channels 54 formed around the edges of the floor panel 3 in the
bottom pan 2. These channels 54 are also indicated in Figs. 18 and 19 as being
formed along the majority of each edge of the floor panelis. The inner edges of
the channels 54 adjoin ridges 2a, as seen in Fig. 20. The combination of the
channels 54 and ridges 2a assist in increasing the strength of the bottom pan 2,
and guard against deformation of the bottom pan 2 when the floor pane! 3 is filled
with mortar, and while the panel is being used after installation.

Fig. 22 shows a modified corner section 51 of the floor panel 3, as also indicated
in Figs. 18 and 19. The modified comer section 51 is an outside enlargement of
the generally rectangular side wall of the pan 2. The modified comer section 51 is



constitute various alternative aspects of the inventi céﬁ
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of use when the floor panel 3 is placed on the altemative form of pedestal 20 as
indicated in Fig. 23. The comer section 51 extends closer to the edge of the rim
25 of the fioor panel 3 than the main edges of the pan 2. This allows {when the
panel 3 is installed) the distance from the centre of the pedestal to the edge of the
panel support 22 to be shortened, 'wﬁich assists in stabilising the floor as
explained below. | |

Fig. 23(b) shows floor panels 3 without modified comer sections 51 supported on
a pedestal 20. This is in contrast with the arrangement shown in Fig 23(a) in which
the floor panels have modified comer sections 51. The distance L,, without
modified comer sections 51, is longer than L, the distance with modified comer
sections 51, for a given width W as indicated in Figs. 23(a) and (b). The reduced
distance L, reduces the moment of force against the panel support 22 and, as a
result, the floor is more stable.

Fig. 24 shows an alternative arrangement which uses cap 53 to cover the wiring
outlet 10. Figs. 25 and 26 show this arrangement in greater detail. In this case, the
wiring outlet 10 is pre-formed during manufacture of the components of the floor
panel 3, with a cap support 52 provided in the form of a pair of support ledges.
The cap 53 is an insert installed in the floor panel 3 to block or close the recess 7,
and can be removed to open the recess 7 and thus pro(ride a wiring outlet 10.

The cap 53 is snap-fastened to the floor panel 3 by means of the resilient V-
shaped legs 53a shown in Fig. 24. The legs 53a engage under the support ledges
to prevent the cap 53 from separating from the floor panel 3 during ordinary
handling. The opening 53b on the cap 53 allows a tool to be inserted into this hole
53b to assisting in removing the cap 53 once the floor panel is installed. This is
convenient, because once the floor is instalied, the cap 53 must be removed in
this way as the underside of the cap cannot be accessed to “push out” the cap
out, due to the close spacing of adjacent floor panels.

Thus, the cap 53, and the cap support 52 allow the recess 7 to be closed and
opened to provide a wiring outlet 10 as required.



having a top plate and a bottom pl ate whose perlpherles are Jowned
toget her, characterized in that said bottom plate has! a,boﬁigniﬁ%ﬁket ;
coupling piece projecting sideways at an upper open edge of a body pqrtlon
of said bottom plate, said body pOFtI092IHC|UdIng a malf piece " whith™ |s
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Fig. 27 shows a floor panel 3 having a slightly domed effect. The top plate 1 of the

floor panel 3 is higher at its centre - by about 0.5mm. As a result, the “joins”

between adjacent floor panels 3 tend to be less noticeable when a floor formed

from the floor panels 3 is carpsted. When floor panels 3 having a slightly domed

. effect are as shown in Fig. 27, it is desirable, as shown in Fig 28, to provide a

ridge 2a around the outer edge of the bottom of pan 2. The height of the ridge 2a

compared with the main portion of pan 2b is about 1mm. The ridge 2a allows the

slightly domed panels 3 to be safely stacked “upside down” after they have been

filled with mortar. A clearance of about 1 mm between the ridge 2a and the rest of

- the pan 2b allows the panels 3 to be securely stacked even if the curvature of the
i,w top plate 1 is further accentuated after being filled with mortar.

Fig. 29 shows an altemative recess 46 and projection 45 for stacking the panefs 3.
The projection 45 is surrounded by recesses 45a. Floor panels 3 which use this
combination of recesses and projections can be stacked in a similar fashion as the
earlier described floor panels.

The described floor panel 3 involves no modifications when cables are not
required to pass across the floor panel. Instead, wiring outlets 10 can be opened
as required by a simple procedure of removing a portion of the rim 25, or
detaching a cap insert from the rim 25. The wiring outlets 10 that are pre-formed
before installation of the fioor panels 3 can be rimmed with a guard 32, or a cable

-

screening:j cover 12 can be installed so that wiring outlets can be selectively
formed by removing knockouts 11. As the width of the wiring outiet 10 is
minimised by collocating the recesses 7 of adjacently located floor panels 3, the
strength of the floor panel 3 is maintained, making it suitable for construction of
weight-bearing floors. The mortar in floor panels 3 which are not completely filled
is not prone to cracking as it is supported by a centrally located projection
extending from the bottom of the pan 2. The stability of the resulting floors is
enhanced by the use of modified comer portions 51.

It will be understood that the invention disclosed and defined in this specification
extends to all alternative combinations of two or more of the individual features
mentioned or evident from the text or drawings. All of these different combinations




formed fromits lower end to its upper end with a vertically.

recess for passing a cable through said upper openiing:

pl ate bei ng occluded by said top plate, and a top pl plls

pi ece being provided on an outer peripheral edge of] sai d tqp p Lol
and said bottom plate coupling pi pge provided on an Uppefx%nd“ehter;
peri pheral edge of said bottomplate bei ng coupl ed ito_each ot her for;
occluding said vertically extending recess, and an; occluded portloni
formed at arcenstidutesiatious aﬂal‘rmtweraspeeisqutbsiwedtmg l.recess.being. . i

formed as a cutaway portion for form ng an openi ng.

os"'\-\\
_—

(o




2. ‘A floor panel according to claim1, wherein a porgl""_
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pl at e coupling piece or said top pI ate coupling p| éce T occlUdi ng
t he upper end of said vertieally extending recess 1 SZprevi ded with a
cutting assistant portion such as perforations and/or a thin grc)ove
3. A floor panel according to claimg4, wherein said lcutaWay portien has a
wi dt h in the receSS| ng direction of said recess zof,._,_._about 1/ 2 of a
di aneter of_a ndard flexible electric cable tube T

THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS

1. A floor panel having a top plate and a bottom plate whose peripheries are

joined together, characterized in that said bottom plate has a bottom plate
coupling piece projecting sideways at an upper open edge of a body portion
of said bottom plate, said body portion including a wall piece which is
formed from its lower end to its upper end with a veriically extending recess
for passing a cable through sz_i:‘q upper opening of said bottom plate being
occluded by said top plate, and a top plate coupling piece being provided
£ on an outer peripheral edge of said top plate and said bottom plate coupling
‘ piece provided on an upper end outer peripheral edge of said bottom plate
being coupled to each other for occluding said vertically extending recess,
and an occluded portion formed at an upper end of said vertically extending

recess being formed as a cutaway portion for forming an opening.

2. A floor panel according to claim 1, wherein a portion of said bottom plate
coupling piece or said top plate coupling piece for occluding the upper end
of said vertically extending recess is provided with a cutting assistant
portion such as perforations and/or a thin groove.

3. A floor panel according to claim 1, wherein said cutaway portion has a width
( 3 in the recessing direction of said recess of about 1/2 of a diameter of a
= standard flexible electric cable tube.

4, A floor panel according to claim 1, wherein a plurality of projections are
formed upwardly from a bottom of said bottom plate, and said top plate and
upper ends of said projections are coupled to each other, wherein said
projections are positioned at a plurality of locations spaced radially around
a center of said top plate as viewed on a plane, and the number of
projections located on diagonal lines of said top plate is greater than those
located on other portions.

5. A floor panel according to claim 1, wherein a central portion of said bottom
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4. 'A floor panel according to claim1l, wherein a pl urs ik

bt y"j’”
are formed upwardly froma bottom of said bot t om; pT"ié:t“f‘e
pl ate and upper ends of said projections are coupl ed to each Qt her

wherein said projections are positioned at a plurali tyf oF 1| 6éat i ons
spaced radially around a center qf said top pl at é és viewed on a
pl ane, and the nunber of projections |ocated on di agonal 11 nes of
said top plate is greater than those | ocat ed on -6t-her...portions....

plate is recessed to form an intemal projection for supporting montar after
the mortar is charged.

6. A floor panel according to claim 1, wherein four comers of said body portion
which is rectangular as viewed on a plane are swelled outward with respsct
to lines forming four sides of a rectangiié, thereby forming swelled comer
portions.

7. A floor panel according to claim 1, wherein of said plurality of cutaway
portions for forming openings, cutaway portions except one or more are cut
except cap supporting portions, thereby forming the openings, and said

openings are occluded by caps.

8. A floor panel according to claim 1, wherein four sides of the bottom surface
periphery of said bottom plate are formed with thin and long recessed or
projected reinforcing portions.
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ABSTRACT

.FLOOR PANEL

No extra installment of wire screening cover when no electrical connection
is required, and simple wiring process only with cutoff for connection to
the building ground.

Connective pieces 5 are attached to project out of the level from the upper
brim of Body 4, thin-box figured in plain view with an opening on the top,
and this is Bottom pan 2. Sunken part 7 for circuit is formed by denting
the surface inward from the top side to the bottom of Wall Piece 6 of the
thing-box figured Body 4. The opening of Bottom pan 2 is covered with
Top plate 1, and Conjugation part 8, provided on the outer rim of Top plate
1, and Connective part 5, provided on the upper outer rim of Bottom Plate
2, are attached together so that the edge of Sunken part 7 is closed. The
closed top of Sunken part 7 is reserved as Adjustable cutoff part 9 for

formation of outlets to pass cables through to the floor void.
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FIG. 1




pl atte is recessed to forman internal projection for supportl ng nortar
after’ the nortar is charged. 100

whi ch i s rectangul ar as viewed on a pl ane are swell ed optwar”d V\nth“resﬁgc}t-
to lines form ng four sides of a rectft%e t her eby formhg sweueﬁ;?%o

port I ons.
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Floor Panel 25 / L \PG
The Body 2

Joint Edqe
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7. - -A-floor panel according to claim1, wherein of said plurality of
cutaway portions for form ng openings, cutaway portions except _one or_nore

are cut except cap supporting portions, ﬁheﬁeb@f@f};@[\m q@.:j;t_";h:e
openi ngs, and said openi ngs are occl udedby: gaps. -
8. A floor panel according to clai wherein four sides of the bottoml
surface P ° IB}Z3 | Y 29 00T Wwyy
i
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FIG. 3



peri.phery of said bottomplate are fornmed with thin and Iong recessed or
proj ected reinforcing portions.
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