I I\/PRE)/ENEI\I'I'S I N OR RELATI NG TO TI LES AND FLOOR

SURFACES THIS INVENTION relates to tiles and fl oor surfaces
in particular tiled surfaces e.g. floors, kitchen tops and other worKking
sur f aces. : The termtiles is intended to i nclude floor elenents

such as wood bioewersedricks, tiles e.g. of ceram’c or clay GicIiEdsHPEE Of

IMPROVEMENTS IN OR RELATING ‘TO TILES
AND FLOOR SURFACES

THIS INVENTION relates to tiles and floor surfaces in
particular t:iled. surfaces e.g. floors, kitchen tops and other working
surfaces. |

The term tiles is intended to include floor elements such
as wood blocks, bricks, tiles e.g. of ceramic or clay or concrete or
brick, and paviours. |

According to one aspect of the invention a method of
forming a floor surface from tiles comprises laying the tiles without
adhesive beneath the tiles, applying filler material between adjacent
tiles after laying, aﬁd holding the tiles in relative position.

| "The tiles may be h'elci under lateral compressive force.

The holding of the tiles may be by the filler material.

The tiles may be joined around their peripheries by the
filler material. -

The method may comprise laying a flexible sheet on a
substrate and laying the tiles on the sheet.

The sheet may be apertured with filler material in the
-aperi:ures. _ |
. At least sofne of the tiles may have 2 recess in a
peripheral face for receipt of filler mal:erialT The recess may be a
groove e.g. in two opposed sides.
The filler material may be settable.

According to another aspect of the invention a tile for
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‘brick, and paviours. US- A- 1643879 di scl oses a net hod of
formng a floor surface fromtiles conprising laying the tiles on a
substrate w thout adhesive beneath the tiles, and applying filler materi al
between adjacent tiles after laying to hold the tiles in relative-

posi tion. wo 97r3es According to one aspect of the inventipet/ghogdobod of
forming a floor surface fromtiles conprises laying the tiles on a
substrate without adhesive beneath the tiles, and applying fil'ler material
bet ween adj-acent tiles after laying to hold the tiles in relative p03|t|on
characterised in that the filler material Ts2mon- adhesive.

The tiles may be joined around their peripheries by the filler material.

use in a method as above has a recess in a peripheral face for
receipt of filler material. The recess may be a groove e.g. along
each of two opposed sides. The groove .may be angled to the
" peripheral face. The tile may .have a recess e.g. a groove in an
underface. | |

The invention includes a floor formed by a method as

abave.
THIS SHEET HAS BEEN
REPLACED _
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The met hod may conprise laying a flexible sheet on the substrate and

| aying the tiles above the sheet. The sheet may be apertured
with filler material in the apertures. A screed may be laid -
on the sheet and the tiles laid on : :

- 2- the screcNO9Mmoxcreed may be of filler material. PCT/GBI6/OTHR
filler material may be settable. According to another aspect of

the invention a tile for

The invention may be performed in various wéys. and
some specific embodirﬁents with bossible modifications will no.w be
described by way of example with reference to the accompanying
schematic drawings, in which:-

Fig. 1 is a pian view of a floor;

Figs. 1a to 1d show examples of patterns of laid tiles;

Figé. .2 and 3 are.sect:ions through parts of the floor;

Fig. 2a is a plan view of a spacer;

Fig. 4 is a perspective view of a tile;

Fig. 5 is a side view of part of a joint;

Fig. 6 is a perspective view of a tile;

Fig. 7 is a side view of part of a tile layer;

Figs. 8 to lla show other arrangements;

Figs. 12 and 13 are plan and section views of a sheet;

Fig 12A shows part of a sheet;

Fig. 14 is a section showing a clip;

and Fig. 15, 15A show a further arrangement.

Referring to the drawings, Fig. 1 shows parts of two side
walls 10, 11 of a room and flooring 12 in the room. In laying the
filoor 12 a stfip 13 of, for example, wood is laid against the bottom

. inner face 14 of wall 10. A 'plurality of flat floor elements 15, for
example, wood blocks or bricks or tiles, are then laid on the surface
which supports the floor, .for example, a flat concrete base 9. The
elements .15 are laid if desired in a pattern with adjacent elements

abutting along their straight sides. After a certain length X of floor



use in a nethod as above has a recess in a peripheral face for receipt of

filler material characterised in that the recess has a re- entrant

portion. The tile

The invention includes a floor formed by a nethod as above.
. WO 97/07303
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may have a recess e.g. a groove in an underface.

has been laid, a cross-mémber 17, for example_ of wood or L-shaped
thin non-ferrous metal, is placed on the base’9 and moved to place
the floor X under compression between strip 13 and the membex; 17 is
then fixed in place, for example, by securing to the base 9 by Bolr.s _
or screws or nails. The individual elements 15 are not secured to the
base 9. Any small gaps between adj.acent elements can be filled with
a suitable filler e.g. sand for thicker elements e.g. 30mm or more
e.g. bricks or clay or concrete pavers or cementitious or non-
cementitioﬁs grouting material t'o; both thin and thicker elements. A
grouting material, when it sets after filling, assists in holding the
tiles in relative position. In some cases a sﬁitably shaped plastics
positioning spacer, with arms for example 2mm or more wide, may be
placed betw_een adjacent elements 15, for example as in Fig. 2a.
This process is repeated until the floor is covered with a
final strip similar to strip 13 adjacent the wall opposite wall 10.
The strips 13, 15‘ can be covered by decorative strips 20
(Fig. 3) or the adjécent elements 15 cén be shaped to overlie the
strips 13 (Fig, 2) or the joint 17 can bé hidden (Fig. 5).
| The distance X, Fig. 1 is selected such that the floor is
not subject to unacceptable buckling.
The strip 13 is preferably secured to base 9.
By this method of floor laying the necessity to secure
each floor element 15 to an underbase, e.g. by adhesive, is avoided.
. Figures la to _l_d show various patterns of tile laying for
example. | ' |
Figs. 4 and 5 show another arrangement in which each
tile 70 has a top 71 and a peripheral groove 72 and, on each side, one

or more spacer lugs 73 which can be iniegral with the tile 70 or

PCT/GB96/01969
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AVENDED SHEET
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. separate therefrom. Typically, the lugs 73 are below the groove 72.
Tiles 70 are laid in a desired manner on a substrate, for example a
cbncrete or timber or bitumen floor possibly with an interposed flexible
plastics sheet or a plastics sheet and _adjacem: tiles are spaced by lugs
73. A grout is then injected into the groove 72 and the space
between the tiles around the tile peripheries, without contacting the
underfaces of the tiles, to hold the assembly in place and the tiles in
relative position. A cross-member 80 similar to. element 17 may
additionally hold the tiles in place under lateral compressing force
before application of the grout. The mémber 80 'may be screwed to
the substrate or sheet. I_f desired a thin lgyer 81 of sand or other
suitable material for example vermiculite or granulated cork may be
on the substrate or sheet to assist in levelling of the tiles.

The lugs 73 provide evenness of spacing between tiles
and evenness of joints. The lugs 73 may provide a minimum joint
width of for example 4mni. The lugs may be on only two opposite
sides and different sides may have different numbers and positioning
of the lugs. The assembly may be under lateral pressure as above.

The filler material is of a loose or flowable consistency
prior to application as a filler. . |

Fig. 6 illustrates an arrangement for internal or external |
.(our. of doors) flooring ér paving. | |
. : A clay or concrete paving elementlis laid either onto a

cohcr_ete or other rigid base, or alternatively is laid onto a flexible
base consisting of compacted stone and sand,'or other similar surface.
The. paving elements 90 for example are either

rectangular or square in clay, stone or other similar material and the
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The invention may be performed in vari ous ways and sonme specific
‘enbodi ments with possible nodifications will now be descri bed by way
of exanpl e W tiworegmesnce to the acconpanyi ng schenmat i cpc/enscngssy i N
whi ch: - : Fig. 1 is a plan view of a floor;

Figs. la to 1d show exanpl es of patterns of laid tiles;

Figs. 2 and 3 are sections through parts of the fl oor;

Fig. 2a is a plan view of a spacer; 6 -
elements are grooved a_round 'fhe edges horizontally and/or vertically
91, 92 during the manufacturing process and alSo have spacer lugs 93
incofporat_ed at the time of manufacture to allow consistent and
known jointing widths. These spacer lugs 93 are sized to give a
minimum joint of 4mm wide. When laying externally, an edge of the
area to be paved is provided with a restraint either concreted or
screwed into place to form a firm barrier up to which the paving
elemenfs can commence to be laid. At regular intervals a lateral
restraining strip e.g. strip 17 may be incorporated to ensure the
pavidg elements are firmly held in position.

After laying the joints between adjaceni elements 90 are
filled with a mixture of dry_sanci and a settable pointing compound to
ensure an inter-lock of the elements to hold them in relative position.

" In some cases they may be held in position without substantial lateral
force, by the settable filler material.

-There may be. a plurality of vertical grooves 92 on each
side of the element 90.

| In Fig. 7 a tile is similar to Fig_. 8 bﬁt the groové 91a is
got syrametrical about a horizontal plane but, in the example shown,
is inclined downwards to provide a re-éntrénr. pox_'tion and to provide
an added keying effect resisting. lateral separat;ion between adjacent
tiles. Gfooves 92 and/or spacers 93 may optionally be provided. _

_ Also shown in Fig. 7-is a further possible modification in
which the underface 100 of the tile is not flat but for example has
one or more parallel grooves 101 (with or without grooves 91, 92).

. There may be grooves similar to grooves 101' extending transverse to
the grooves 101.

The tile/paver may be laid on a thin layer of particulate



ng. 4 is a perspective view of a tile; Fig. 5is a side

virew of part of a joint; Fi g 6 is a perspective view of a
tile; Flg 7 is a side view of part of a tile layer;
Figs. 8 to 1l a show ot her arrangenents; | Figs. 12 and 13"
are plan and s¢gd émsesi ews of a sheet; : . Fi g Ppefcubéorsegoart
of a sheet; Fig. 14 is a section showing a clip; .

and Fig. 15, 15A show a further arrangenent. . Ref erri ng
to the drawings, Fig. 1 shows parts of two side wal I's 10, 11 of a room
and flooring 12 in the room In laying the- 7 - floor 12 a strip 13 of, for
exanpl e, wood is |aid against the bottom I nner face 14 of wall 10. A.

plurality of flat floor elenents 15, for
material e.g. sand which acts to provide a subst;antially flat surface.

.

Alternativel&, the tile/paver' can be laid on a screed of a
loose or flowable mixture of polybutadiene and dry sand which sets
after the tilés are laid to hold the tiles in place when they are
grouted with the same mat_erial, alleviating the need to have tiles;
with a groove on either the side or underneath. This makes it
possible to lay most ungrooved tiles without using any adhesive, that
is, a _substance which is already adhesive when applied to a 'surface or
is sticky when touched. This is in contrast to a filler material like
sand or a material which may héve a holding effect when set e.g. a
cementitious grout which has a bonding effect or the mixture of dry
sand and polybutadiene which holds the element by -close contact
rather than a bonding. _

The grouting or filler material in the various
embodiments may comprise a mixture of dry (e.g. kiln dried) quartz
sand and polybutadiene e.g. ffom 2 to 4% by weight of the mixture
which hardens after mixing (and after application as filler or
grouting). This mixture can 'be laid on a base surface to provide a
level surface and the tiles then laid and the mixture enters into
gfooves 101 to provide a key similar to.a tongue and groove, or the
subsequent grouting wifh the mixture into gaps between tiles causes
at least part of gfooves 101 to receive hardenable grouting matex_-ial
. which is supplied to the gaps between the tiles and to grooves 91, 92,

The use of a mixture of dry sand and polybutadiene
allows the tiles to be rélatively easily lifted and re-used or replaced
even théugh the tiles are firmly in place after laying, because unlike

‘cementitious grouts and screeds the mixture when set has little



exanpl e, wood bl ocks or bricks or tiles, are then laid on the surface

whi ch supports the floor, for exanple, a flat concrete base 9. The
elements 15 are laid if desired in a pattern with adjacent el enents
abutting along their straight sides. After a certain length X of fl oor

-4- has beenw@9mh73d cr oss- nenber 17, for exanple of wood ®CTIGRO&mped
thin non-ferrous nmetal, is placed on the base 9 and noved to place the

fl oor X under conpression between strip 13 and the nenber 17 is then fixed
in place, for exanple, by securing to the _b%se 9 by bolts -

bonding to the tiles. A tile laid on a cementitious screed is
ind_ividually heid whereas a tile laid dn_f\ mixture of sand of
~ polybutadiene is largely held by being in an assembly of laid tiles.
Attempting to lift a tile in a cerpentitious grout may tend to break
the tile. | _
A furthér embodiment is shown in Figures 8 to 10 in
which are side, side and plan vieﬁs of a tiie having a base 110 and a
central upstanding part 111. The tile is for internal or external use
and may be in any suitable' material, for example clay, concrete,
. ceramic, terracotta. |
The gap or joint 112 between parts 111 of adjacent tiles
‘may be filled as above but may be filled in a lower portion by sand
and in an upper .portion by a mixture of sand and polybutadiene as
above. | |
Peripheral grooves 113 flanking the joint and spacer
extensions 114 like Jugs 93 between adjacent tiles can be provided as
abo§e.

| Fig. 11 shows a further example of tile or paver 120
with a fluted portion 121. The portion 121 can be a lower part of an
upper inset portioh 122 on a lower wider po:;tion 124. Corner parts
123 may be flat. Spacers 125 can be provided as above. . Fluting
results in an improved key for the grouting or filler material. As .
shown in Fig. 11a the fluting can be a saw-tooth foﬁ.

" Figs. 12, 13 show a furthér arrangement in which a
fle:éible “thin sheet 140 e.g of.plastics is in the form of a lattice with
apertures 141 in a regular square éway and having sides 142 which
incline inwards ss they extend downwards. For example the apertures

‘may be 10mm square and the spacing Y may be 2mm at;d the spacing



of screws or nails. The individual elenents 15 are not secured to the base
9: Any small gaps between adjacent elenents can be filled with a suitable
filler e.g. non-cenentitious grouting rmaterial for both thin and thicker

el ements. A grouting material, when it sets after filling, - assists in

hol di ng the til@sotmyssac! ative position. 'In sonme cases a sSuUigcaiinéspisgeed
pl astics positioning spacer, with arns for exanple 2mmor nore w de, nay
be pl aced between adjacent elenents 15, for exanple as in Fig. 2a.

This process is repeated until the floor is covered with a final strip
simlar to strip 13 adjacent the wall opposi Be-wall 10. The
strips 13, 15 can be covered by decorative strips 20 (Fig. 3) or the

adj acent el ements 15 can be shaped to overlie the strips 13 (Fig. 2) or

the | oi.nt 17 can bq‘ pniac}irdeg Mthg T?x}a'sheet 140 is placed on a substantially flat
substrate 9 and the tiles 143 laid on to the sheet 140 after the |
apertures 141 have been filled with ﬁ non-bonding grouting material
e.g. a mixture of sand and polybutadiene as above. The tiles are
preferably grooved in any of the ways mentioned above and with
spacers. In some cases the spacers may be provided by thin clips 144
which embrace an edge of an aperture 141 and have an upstanding
part 145 against which a side of a tile can abut. The joints 146
between tiles are then formed in any of the ways above. The
substrate could have a top lévelling screed. The sheet may be fixed
to the #ubstrat_e e.g. by nails or screws.
As shown in Fig. 12a, the sheet 140 is laid on ﬁhe floor
with the lengths 150, 151 of the lattice at an angle to the sides 152,
153 of the room so that the sides of a tile 154 intersect a number of
apertures 141 to provide locations for clips 144.

' The material in apertures 141 may because of the shape
of the apertures.x.)ress on the sheet 140 .and assist in holding the
sheet in place.

Figs. 15 and 15A show a further example of. square or

rectangulaf pavei' 160 having top face 161 and inclined side faces 162,

the lower portions of which are formed with a number of recesses

163, for example extending upwards from the lower edge 164 for

: ' receipt of filler material as shown in the filler material 165 as shown

in the-end view of Fig. 15A; the width of the top of the joint may

for.' example be between 5Smm and 6mm. The shape oi_' the recesses
163 can be varied for example of uniform cross-section or be curved .

to have a maximum cross-section mid-way the ends. The recesses



‘The distance X, Fig. 1 is selected such that the floor is not subject to
unaccept abl e buckl i ng. The strip 13 is preferably secured to
base 9. By this method of floor |aying the necessity to secure
each floor elenent 15 to an underbase, e.g. by adhesive, is avoided.
Figures la to wohmbessvarious patterns of tile laying for erenghsso1969
Figs. 4 and 5 show anot her arrangenent in which each tile 70 has a top 71
and a peripheral groove 72 and, on each side, one or nore spacer lugs 73
which can be integral with the tile 70 or '

163 may be on all sides or two opposed sides. If desired the paver

160 may include a flat sided base portion 166 {not shown in Fig. 15A)

Instead of grooves, one or more recesses may be formed
in one or more of the tile side surfaces.

To obtain waterproofing, an impregnating ‘sealant may be
applied to exposed surfaces of the grouting material after this has
set. |

- Tiles or other floor elements laid as above are easy to
lift, e.g. for maintenaﬁce or replacement, restoration of a peripheral -
joint being relatively straight;forward.

The invention can be applied to the formation or laying

of other indoor surfaces e.g kitchen tops or working surfaces.
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- 5- _ ﬂi’luﬂwm!uwﬂﬁlllom Typically, the lugs 73 are bel ow the groove
72. 1 S in a desired nmanner on a substrate, for exanple
a’ concrete or tinber or bitunmen floor possibly with an interposed
flexible Wa9t/0m3e sheet or a plastics sheet and adj acentpdivdimsoies
spaced by | ugs 73. A grout is then injected.into the groove 72 and the
space "between the tiles around the tile peripheries, wthout _
contacting  the - underfaces of the tiles, to hold the assenbly in place
and the tiles in relative position. A dfoss- menber 80 sinilar to
el ement 17 may additionally hold the tiles in place under | ateral
conpressing force before application of the grout. The nenber 80 nmay
be screwed to CLAIMS .

| S A method of forming a floor surface from tiles

comprising laying the tiles without adhesive beneath the tiles, applying
filler material between adjacent tiles after laying, and holding the
tiles in relative position.

2. A method as claimed in Claim 1, in which the tiles are
held under lateral c'ompi'essive force.

3. A method as claimed in Claim 1 or Claim 2, in which
adjacent tiles are held by the filler material. .

4, A method as cléimed in Claim 3, in which the tiles are
joined around their peripheries by the filler material..

5. A method as claimed iﬁ any preceding claim, comprising

laying a flexible sheet on a substrate and laying the tiles on the

sheet.
6. A method as claimed in Claim 5, in which the sheet is
apertured and filler material is placed in the apertures.
. A method as claimed in any preceding claim, in which at
least some of the tiles have a recess in a peripheral face for receipt
of filler material. .
8. A method as claimed in Claim 7, in which the recess is
in the form of a groove. | |

, 9. A method as claimed in Claim 8, in which the tile has
grooves_along the peripheral faces of two opposite sides of the
tile.
10. A method as claimed in any preceding claim, in which

the filler material is settable.
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-the su If desired a thin layer 81 of sand or other
sui t abl alﬂt@")“"j Em anple vermiculite or granulated cork may be on
the su o assist in levelling of the tiles.

“The lugs 73 provide evenness_of_spacing between tiles and evenness of
joints. The | uggefggiry Provide a rinimumj oint w dt h ofciieBesarwesp! e
4mm The lugs nay be on only two opposite " sides and different sides
may have different nunmbers and positioning of the lugs. The assenbly
may be under |ateral pressure as above. The filler

materi.al is of a | oose or flowable consrstéﬁ%y' prior to application as
afiller. Fig. 6 illustrates an arrangenment for internal
or external gout of  dRGfSdndl O'chdithedl 1P RILAF10, 1n which the fugkay Of
concrete paving element is lard either onto a concrete or other rigid

base, or alternathatetisll isSa Inixchr@Hf Qdrit sehd®%nhd|polybutadiene.

| 12. A tile for use in a method as claimed in any of Claims
1 to 11, in which the tile has a recess ih a periph.eral face for
receipt of filler material. . |
13. A tile as.claimed in Claim 12, in which the recess is in
the form of a groove. | | |
14. A tile as claimed in Claim 13, in which the tile has
grooves along the peripheral faces of two opposite sides.
15. A tile as élaimed in any of Claims 10 to 14, in which
the recess is angled to the peripheral face of the tile.

. 18. A tile as claimed in any of Claims 10 to 15, in which

the underface of the tile has a recess.
17. A tile as claimed in Claim 16, in which the recess in the .
underface is in the form of a groove.
18. A tile_ as claimed in Claim 17, in which the groove is
narrower at the ﬁnderface than at a location spaced from the
underface. | _
19. A flow surface formed by a method as cléimed in any of

Claims 1 to 1l.
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base consisting of conpacted stone and sand, or other simlar surface.

The. paving elenments 90 for exanple are either rectangul ar or square
in clay, stone or other simlar material and the - WD 97/ 07303
PCT/ GB96/ 01969 - - 6- el ements are
grooved around WO87saees horizontally and/or vertically PLT/CHI6/08969 NQ
t he manufacturing process and al so have spacer |ugs 93 I ncor porated at
the time of manufacture to allow consistentysgnd known j oi nting w dths.
These spacer lugs. 93 are sized to give a .
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m ni num j oi nt of 4mm wi de. Wen | aying externally, an edge of the area
to be paved is provided with a restraint either concreted or screwed
into place to forma firmbarrier up to which the paving el ements can
commence to be laid. At regular intervals a |ateral restraining strip
e.g. strip 17 mwg@9otrersoancor porated to ensure the’ pavi ng el \rchssoRee
firmy held in position. After laying the joints between
adj acent elements 90 are- ~ filled with a rgiéture of dry sand and a
settabl e pointing conpound to ensure an / ter-lock of the elenents to
hold themin relative position. In sone cases they may be held in
position wi thout substantial |ateral force, by the settable filler

mat eri al . : There may be a plurality of vertical grooves 92
on each side of the el enent 90.
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I'm Fig. 7 atileis simlar to Fig. 6 but the groove 91a is not
symmetrical about a horizontal plane but, in the exanple shown, is
i nclined downwards to provide a re-entrant portion and to provide an
added keying effect resisting |ateral separation between adjacent

tiles. GoovesvRyTMs30r spacers 93 nay optionally be provi dedT/GB6/01969

Also shown in Fig. 7 is a further possible nodification in whi ch the
underface 100 of the tile is not flat but for exanple has - -one or nore
paral l el grooves 101 (with or w thout gr oovad8 91, 92). There may be
~grooves simlar to grooves 101 extending transverse to t he grooves 101.

The tile/paver may be laid on a thin layer of particulate
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-1 material e.g. sand which acts to provide a substantially flat
surface. ' Alternatively, the tile/paver can be laid on a
screed of a | oose or flowabl'e m xture of 'pol ybutadi ene and dry sand
whi ch sets Wearevos he tiles are laid to hold the tiles inpgha 35““”5“2
they are grouted with the sane material, alleviating the need to have
tiles with a groove on either the side4hm under neat h. This makes it

possi ble to | ay nost ungrjooved tiles w-thout using any qdhesive, t hat
i's, a substance which is plready adhesive when applied tjo a surface or
I's sticky when touched. This is in co 3 a filler Jmmterial |ike

r ¢ ‘e

- ) [y ] -

: 4.=f= “' .~\4 **F‘i\é

» l“.'l. ‘0 ‘\.‘ . ~ N
. -~

' bad vt ‘\‘. 29,

9712
=

V4

101

N+~
100

SUBSTITUTE SHEET (RULE 26)



sand or a material which may have a holding effect when set e.g. a
cenentitious grout which has a bonding effect or the m xture of dry _
sand and pol ybut adi ene whi.ch hol ds the el ement by cl ose contact r at her
t han a bondi ng. ~ The grouting or filler material in the
vari ous enyodrAames S may conprise a mixture of dry (e.g. k¥Epddiohsd)
quart z sand and pol ybutadiene e.g. from2 to 4% by wei ght of the

m xture whi ch hardens after mixing (an8/&fter application as filler or
grouting). This m xture can be laid on.a base surface to provide a

| evel surface and the tiles then laid and the m xture enters into

grooves 101 to provide a key simlar to a tongue and groove, or the
subsequent grouting with the m xture into gaps between tiles causes at
| east part of grooves 101 to receive hardenable grouting material -
whi ch-is supplied to the gaps between the tiles and to grooves 91, 92.
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The use of a mixture of dry sand and pol ybut adi ene allows the tiles to

be relatively easily lifted and re-used or repl aced even though the
tiles are firmy in place after |aying, because unlike cenmentitious
grouts and screeds the mixture when set has little WO 97/ 07303

PCT/ GB96/ 01969w097/07363 bonding to the tiles. A tile |aid onreTaBawemést i ous
screed is i ndividually held whereas a tile laid on a m xture of sand of

pol ybut adi ene is largely held by being in Bf8assennl y of laidtiles.
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Attenpting to lift a tile in a cenmentitious grout may tend to break t he
tile.- A further enbodinent is shown in Figures 8 to 10 in
whi ch are side, side and plan views of a tile having a base 110 and a
central upstanding part 111. The tile is for internal or external use

and may be in swyymeIswsabl e material, for exanple clay, concreceiGBI6/n1969

ceramc, terracotta. ' The gap or joint 112 between parts
111 of adjacent tiles may be filled as Zgove but may be filled in a
| ower portion by sand and in an upper 5 tion by a m xture of sand and

pol ybut adi ene as I above 0 - Peri pheral grooves 113
fl-anki ng the joint d spapg? ’U}x‘l’érlsi ons 114 like l'ugs 93 between

adj acent tiles ﬁLg'D —
Y -
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-above. Fig. 11 shows a further exanple of tile or paver

120 with a fluted portion 121. The portion 121 can be a | ower. part of
an upper inset portion 122 on a | ower w der portion 124. Corner parts
123 may be flat. Spacers 125 can be provided as above. Fluting results
in an i nprovedwvéeyeBer the grouting or filler material. As PCT/GB¥OIE i n
Fig. 1la the fluting can be a sawtooth form ' ' Figs. 12, 13
show a further arrangenment in which a 8/8exi bl e thin sheét 140 e.g of
plastics is.in the formof a lattice with apertures 141 in a regqgul ar
square away and having sides 142 which i ncline inwards as they extend
downwar ds. For exanple the apertures may be 10nm square and the

spacing Y may be 2nm and the spacing

" o - FE 194
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VIO 97/ 07303 ' : PCT/ GB96/ 01969
-9- . T may be 2mm The sheet: 140 i's placed on a substantially fl at
substrate 9 .and the tiles 143 laid on to the sheet 140 after the
apertures 141 have been filled with a non-bonding grouting materi al

e.g. a mxture of sand and pol ybut adi ene as above. The tiles are
preferably grooved in any of the ways nent4-oned above and with

spacers. I n sone cases the spacers may be provided by thin clips 144

whi ch enbrace an edge of an aperture 141 and have an upstandi ng part
145 agai nst which a side of a tile can abut. The joints 146 .

IMPROVEMENTS IN OR RELATING TO TILES
AND FLOOR SURFACES

THIS INVENTION relates to tiles and floor surfaces in
particular tiled surfaces e.g. floors, kitchen tops and other working
surfaces.

The £erm tiles is intended ﬁo include floor elements such

~as wood blocks, bricks, tiles e.g. of ceramic or clay or concrete or
brick, and paviours.

US-A-1643879 discloses a method of forming a floor
surface from tiles comprising laying the tiles on a substrate without
adhesive beneath the tiles, and applying filler material between
adjacent tiles after iaying to hold the tiles in relative position.

According to one aspect of the invention a method of
forming a floor surface from tiles comprises laying the tiles on a
substrate without adhesive beneath the tiles, and applying filler
material between adjacent tiles after laying to hold the tiles in
relative position characterise_zd in that the filler material is non-
“adhesive. |

The tiles may be joined around their peripheries by. the
filler material.

The method may comprise laying a flexible sheet on the
Substrate aﬁd laying the tiles above the sheet. | |

The sheet may be apertured with filler material in the -
apertures. | |

A screed may be laid on the sheet and the tiles laid on

AMENDED SHEET



between tiles are then formed in any of the ways above. The substrate
could have a top levelling screed. The sheet may be fixed to the
substrate e.g. by nails or screws. As shown in Fig. 12a,
the sheet 140 is laid on the floor with the | engths 150, 151 of the
| attice at an angle to the sides 152, 153 of the roomso that the
sides of a tile 154 intersect a nunber of 5 _ apertures 141 to provide

| ocations for clips 144. _ . The material in apertures 141
may because of the shape of the apertures press on the sheet 140 and
assi st in hol qh8Gck&. The scrBE€tmay bRl GICEiller material. Figs. 15 and
15A show a further exanple of square or. rect angul ar paver 160 having
top face 161 and i ncli nemhesfitler fmas@sial @Ray be settdbde | ower portions of which
are formed with a nunber of recesses 163, for exanpl e extendi ng
upwards fromthe | ower etgerdid toranother aspect of thé invention a tile for

use in a method as above has a recess in a peripheral face for
receipt of filler material characterised in that the recess has a re-

entrant portion. The tile may have a recess e.g. a groove in an

underface.

The invention includes a floor formed by a method as

above.
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receipt of filler material as shown in thé. filler material 165 as shown
I n, the-end view of Fig. 15A; the wdth of the top of the joint may

f-or exanpl e be between 5nm and 6nmm The shape of the recesses 163 can
be varied for exanple of uniformcross-section or be curved to have a
maxi mum cr oss-section m d-way the ends. The recesses WO 97/ 07303

PCT/ GB96/ 01969 a4 - 10 - 163 may
be on all sides or two opposed sides. I|f dé5|red t he paver '

~ has béen laid, a cross-member 17, for example of wood or L-shaped
thin ﬁon—ferrous'metal, is placed on the base 9 and rﬂoved to 'place
the floor X under compression between strip 13 ‘and the member 17 is
then fixed in place, for example, by securing to the base 9 by bolts
or screws or nails. Th.e individual elements 15 are not secured to the
base 9. Any small gaps between adjacent elements can be filled with
a suitable filler e.g. non-cementitious grouting material for both thin
- and thicker elements. A grouting material, when it sets after filling,
assists in holding the tiles in. relative posif:ion. In some cases a
sﬁitably shaped plastics positioning spacer, with arms for example
2mm or more wide, may be placed between adjacent elements 15, for
example as in Fig. 2a. |
| This process is repeatedl until the floor is covered with a
final strip similar to strip 13 adjacent the wall opposite wall 10.
The strips 13, 15 can be covered by decorative strips 20
(Fig. 3) or the adjacent elements 15 can be shaped to overlie the
strips 13 (Fig. 2) or the joint 17 can be hidden (Fig. 5).
The distance X, Fig. 1 is selected such that the floor is
. not subject to unacceptable buckiing. |
The strip 13 is preferably secured to base 9.
By this method of floor laying the necessity to secure
each flpor element 15 to an underbaée, e.g. by adhesive, is avoided.
~ Figures la to 1d show various patterns of tile laying for
example.
Figs. 4 and 5 show another arrangement in whiéh each.
tile 70 has a top 71 and a peripheral groove 72 and, on each side, one *

or more spacer lugs 73 which can be integral with the tile 70 or
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160 may include a flat sided base portion 166 (not shown in Fig. 15A)

| nstead of grooves, one or nore recesses may be forned I n one or nore
of the tile si To obtai n wat erproofing, an _
i ‘mpr egnat be applied to exposed surfaces of the '
grout i ng mww@"rs has set. ., Tiles or other -
floor elentnts ve are easy to “lift, e.g. for nmaintenance or
repl acement, restoration of a peripheral joint being relatively .
straight - f or war d. The invention can be applied to the
formation or |ayi.ng of ot her I ndoq¥ gmifd aces e. g kitchen tops or

wor ki ng surfaces.

1. A method of forming a floor ‘surface from tiles
comprising laying thé tiles on a substrate without adhesive beneath
the tiles, and applying filler material between adjacent tiles after
laying to hold the tiles in relative position characterised in that the
filler material is non-adhesive.

2. A method as claimed in Claim 1, characterised in that a
flexible sheet is laid on the substrate and the tiles _afe laid aboye the
flexible sheet.

3. A method as claimed in Claim 2, characterised in that
the flexible sheet is apertured and filler_material is ﬁlaced in the
apertures.

.4, A method as claimed in any preceding claim,
characterised in that a screed is .laid and the tiles are laid above the
screed.

5. A method as claimed in Claim 2 or Claim 3,
characterised in that a screed is laid on the sheet and the tiles are
laid on the screed.

6. A methéd as ciaimed in Claim 5, characterised in that
the screed is of filler material.

7. A method as claimed iq any preceding claim,
characterised in that the filler material is settable.

8. " A method as claimed in Claim 7, characterised in that
the filler material is a mixture of dry sand and polybutadiene.

9. A tile for use in a method as.claimed in any of Claims -

1 to 8, in which the tile has a recess in a peripheral face for receipt

This Sheet Has Been R

T
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=-1i- CLAI M5 A nmethod of formng a floor surface from
tiles [m I the tiles on a substrate w thout adhesive
beneat h ,m gﬂm"ﬂ# ,ImnFappl ying filler material between adjacent tiles

after | dyirfig to hold tthe tiles in relative position characterised in
that the filler material is settabl e_and nonadhesi ve. 2. A
method as clained in Caim1l, characteri zé in that a fl exi bl e sheet
is laid on the substrate and the tiles are | aid above the flexible
sheet . ' t r|s in
t hat t he Pfe i Bf &° ﬁéeg% I'S aperet(ijlsft!gélc?ergatirﬁlli‘QYr (qh?eg}dr?rdgteegﬁ Ct?ags pl lgt‘%ed in
the apert eh&%9nt portién (91a). A nmethod as claimed in any preceding
claim _ T

10. A tile as claimed in Claim. 9, characterised in that the

underface (100) of the tile has a recess (101).

11. A tile as claimed in Claim 10, characterised in that the

recess (101) in the underface is in the form of a groove.

12, _ A tile as claimed in Claim 11, in which the groove (101)
- is narrbwer at thg underface (100) than at a location spaced from the

underface (100).

13. A floor surface formed by a method as claiméd in any of

Claims 1 to 8.

e S
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characterlsed in that a screed is laid and the tiles are“l,ét %ove t he

scr eed. Hmﬁhod as claimed in daim aim 3,
character B@ in tha eed s laid on the sheet and_the tiles are

| ai d on ﬁ A net hod as cl ai ned ||‘{Epg\@uwm SHEET
f"rre ,

character the screed i s=of1ffller mat
A nmethod as ¢la any preceding claim

that the filler material is a mxture of dry sand and
8. Atile for use in a nethod {med in an
7, in which the tile has a recess in a eral fac
filler material, characterised in that the groove (91a

rla'l.

Q

har ggterl sed | n

f _dains J'to
for receipt

1. A method of forming a floor surface from tiles
comprising laying the tiles on a substrate without adhesive beneath
the tiles, and applying filler material betﬁveen adjacent tiles after
laying to hold the tiles in relative position characterised in that the
filler material is settable and non-adhesive.

2. A method as claimed in Claim 1, characterised in that a
flexible sheet is laid on the substrate and the. tiles are lald above the
flexible sheet.

3. A method as claimed in Claim 2, characterised in that
the flexible sheet is apertured and filler material is placed in the
apertures.

4, A method as claimed in any precéding claim,
characterised in that a screed is laid and the tiles sre laid above the
screed.

5. A method as claimed in Claim 2 or Claim 3,
characterised in that a screed is laid on the sheet and the tiles are
laid on the screed.

6. A m_ethod as claimed-'in Clah.n 5, characterised in that
the screed is of filler material.

1. A method -as claimed in any preceding claim,
characterised in that the filler material is a mixture of dry sand and
polybutadiene.

8. A tile for use in a method as claimed in any of Claims
L to 7, in which the tile has a recess in a peripheral face for receipt

of filler material, characterised in that the groove (91a) has a re-



-12° entrant portionteta). .. 0. Atile as claimed in Caims8,
_Character”lmnmm "H underface (100) of the tile has a recess (101).

' amﬂ imed in Claim, characterrsed in that the recess
(101) in the‘unHerface s in the form of a1 roove. Atile as
clai-med in daim110, in which the groove ( S narrower at the

underface (100) than at a |ocation spaced fromthe underface (100). 12.
A floor surfacentrentpértidn P1gRt hod as clained in any of Cains 1 to 7.

g, A tile as claimed in Claim 8, characterised in that the
underface (100) of the tile has a recess (101).

10. A tile as claimed in Claim 9, characterised in that the
recess (101) in the underface is in the form of a groove.

11, A tlle as claimed in Claim 10, in which the groove (101)
is narrower at the underface (IQO) than at a location spaced from the
underface (100). _

12 A floor surface formed by a method as claimed in any of
Claims 1 to 7.
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