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(54) Title of the Invention: Floor covering and method of manufacture
Abstract Title: Sound-absorbent backing for floor covering

(57) The floor covering comprises a textile base fabric 120 and a noise attenuating backing 150. The acoustically
deadening backing 150 comprises rubber and plastic. The preferred acoustic insulation 150 comprises plastic
particles and calcium carbonate in a rubber latex. The particles comprise granules, grains and powder of various
sizes of recycled thermosetting material. The preferred backing 150 comprises 25-40 (32%) wt.% rubber, 7-15
(11%) wt.% plastic and 45-60 (57) wt/% calcium carbonate filler. The floor covering is formed by coating the textile

with the noise absorbing latex 150.
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Floor Covering and Method of Manufacture

The present invention relates to a floor covering, and to a
method of manufacturing a floor covering, and 1s concerned
particularly, though not exclusively, with a rug, and a
method of manufacturing a rug which has improved acoustic

properties.

It is well known that the use of a floor covering can provide
some sound insulation between floors of a building. For
example, if an apartment has a floor covering, such as a rug
or carpet, the level of noise transmitted to an apartment
directly below is reduced, when compared with the case of g
hard floor. Alsc, within the apartment itself, ambient noise
levels are reduced with a carpet or rug, as are the sounds

caused by objects falling on the floor.

Many floor coverings, such as rugs in particular, are made
by tufting vyarn into a primary substrate material, such as
woven or non-woven fabric, and then coating the back of the
substrate with a backing material typically comprising
rubber. In some rugs the yarn may be printed and/or sheared

prior to coating the substrate with rubber,

In general, the thicker the floor covering, the dreater is
the effect of noise reduction. However, it is not always
convenient to have a particularly thick floor covering, and

in any case it may prove to be expensive to provide one.

Embodiments of the present invention aim to provide a floor

covering, and a method of manufacturing a floor covering, in
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which acoustic performance, and 1in particular sound

abscrption, is improved.

The present invention is defined in the attached independent
claims, to which reference should now be made. Further,
preferred features may be found in the sub-claims appended

thereto.

According to one aspect of the present invention, there is
provided a floor covering comprising a textile base portion
and a sound-absorbent backing, wherein the backing comprises

rubber and plastics.

Preferably the backing comprises a mixture of rubber and

plastics.

The plastics may be granular material and may comprise grains

in a range of sizes. The plastics may be in powder form.

In a preferred arrangement the plastics comprises a thermoset

material, and more preferably comprises a recycled material.

The rubber may comprise latex and may be a natural rubber,
a synthetic rubber or a combination of natural and synthetic

rubber.

In a preferred arrangement the sound absorbent backing
comprises rubber in the range 25% - 40% by weight and may
include plastics in the range 7% - 15% by weight. The hacking

may also include a filler, which may comprise calcium

carbonate, the propertion of which may be 45% - 60% Dby
weight. A particularly preferred composition includes
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approximately 10%, more preferably 11% plastics,
approximately 55%, more preferably 57% calcium carbonate and

approximately 30%, more preferably 32% latex rubber.

According to another aspect of the present invention, there
is provided a method of forming a sound absorbent floor
covering, the method comprising coating a textile portion
with a sound absorbent backing comprising rubber and

plastics.

The invention may include any combination of the features cr
limitations referred to herein, except such a combination of
features as are mutually exclusive, or mutually

inconsistent.

A preferred embodiment of the present invention will now be
described, by way of example only, with reference to the

accompanying diagrammatic drawings, in which:

Figure 1 shows in perspective view an edge portion of floor

covering, according to an embodiment of the present

invention.

Turning to Figure 1, this shows generally at 100 a portion
of floorcovering, in the form of a rug, in accordance with

an embodiment of the present invention.

The rug comprises a primary fabric base 120 into which yarn
130 is tufted to form a pile 140. On an opposed side of the

base 120 is a sound-absorbent backing layer 150.
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Rug is made in stages: Firstly, the yarn is tufted into the
primary fabric base to form the pile. Then, depending upon
the material of the yarn, a pattern may be printed onto the
pile. The fabric may be washed at this stage and may be
sheared to form a surface profile on the pile 140. The fabric
is then coated with material to form the sound absorbent

backing, before being cut to the required size.

The material used to form the sound absorbent backing
includes & mixture of rubber and filler. In a preferred
embodiment the backing comprises latex rubber, mixed with
calcium carbonate and plastics. The plastics material used
in this example is a thermoset material that is ground into

a powder.

Tests

Samples A and B were examined for their ability to absorb
sound in impact tests. Samples A and B were from a previously
considered mat having a textile upper surface and a rubber
backing. Samples B were of the same dimensions as Samples A
and comprised identical textile components but had a backing
which was part rubber and part plastic material including
32% latex rubber, 57% calcium carbonate and 11% plastic
filler comprising thermoset plastic ground into a powder and
added to the molten backing material prior to forming the

backing on the textile samples. For each of Samples A and

Samples B:

Three samples, each 1000 x 500 mm, were cut from the roll of
floor covering material supplied. These were laid directly

onto a concrete test floor and submitted to impact testing.
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Samples A

Mass per unit area: 2.2 kg/m? {measured)

Thickness: 10.0 mm (average measured)
Samples B

Mass per unit area: 1.4 kg/m? (measured)

Thickness: 6.7 mm (average measured)

The measurements were made in a large reverberation chamber.
The walls of the test room are 330 mm thick and are
constructed from Accrington Brick. The floor plan of the
room has the shape of a truncated wedge with one pair of
parallel walls and one pair of non-parallel walls. The flocor
and ceiling are parallel and the room surfaces arc painted
throughout. The test sample was placed on a 3.4 m x 3.4 m x
140 mm thick reinforced homogeneous concrete floor slab which
is inserted into the roof of the chamber. The chamber
contains eleven randomly orientated plywood diffusing

elements to provide a uniform diffuse sound field.

The procedure followed that detailed in BS EN ISO 10140-3

2010 “Acoustics, Measurement of sound insulation in
buildings and of building elements — Part 3: Measurement of
impact sound insulation”. A standard tapping machine with
metal tipped hammers and conforming to Annex K of BS EN IS0

10140-5 : 2010 was used as the impact sound source. The

impact sound pressure levels (Li) produced by the tapping
machine in the reverberant room below were measured both
with and without the test specimen installed, as detailed in
Annex H of BS EN IS0 10140-1. The measured sound pressure

levels were normalised according to:
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Ly= L+ 101og§; dB (1)

where Ln 1is the normalised impact sound pressure level
A is the measured equivalent absorption area of the
receiving room (m#)

Ao  1s reference equivalent absorption area (As= 10m?)

A is evaluated from the reverberation time using Sabine’s

formula:

0.16V
T

A=

m? (2)

where V is the receiving room volume (M3)

T is the reverberation time (secs)

The improvement in impact sound insulation [ISI  (AL) 1is

obtained from the equation:

AL= Lo Ly dB (3)

where L, is the normalised impact sound pressure level in
the receiving room in the absence of floor covering
Lo is the normalised impact sound pressure level when

the floor covering-is in place

The sound pressure levels produced by the tapping machine in
the receiving room were measured at six microphone positions
for each of three different positions of the tapping machine
and an average level was obtained at each of the one-third

octave freguency bands in the range 100 Hz to 5000 Hz. An
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averaging time of 16 seconds was used at each microphone
position. The microphone positions were chosen such that
the distance between positions and between any microphone
and a room boundary or sound source exceeded 1.0 m. The
distance between any microphone and diffusers exceeded 0.7
m. The microphones were distributed around the room so as to

cover the space uniformly.

Five reverberation time measurements were also made at each
of the 6 microphone positicons and at each of the 2

loudspeaker positions and the results averaged.

Receiving room volume: 221m3
Mass of tapping machine: 10kg
Dimensions of tapping machine: 600ram x 140mm x 260mm
Hammer material: Metal

Number of tapping machine supports: 3

Environment Samples A (Samples B):

Temperature “source” room: 22.6 + 0.3 °C {23.3 £ 0.3 °C)

Humidity “source” room: 29.4 + 3.0 % (34.2 + 3.0 %)

Temperature receiver room: 20.9 + 0.3 °C (20.7 + 0.3 °C)

Bumidity receiver room: 29.4 + 3.0 % (39.6 + 3.0 %)

Static pressure 98.5 + 0.2 kPa {101.4 + 0.2 kPa)

Sample thickness: 10.0mm (6. 7mm)

Sample size: Three samples of 1000mm x 500mm

Sample description: See individual results sheet for
details

Sample supplied by: Client
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Method of mounting: Loose laid on concrete floor
Significant damage observations: Hammer witness marks were

present on the sample

The test samples were loose laid directly on the bare

concrete test floor and were not loaded.

For Samples A the average measured sound absorption figure
Alw was measured as 26Db. In contrast, for the Samples B the

figure was 23dB, even though Samples B were thinner and less

massive.

The plastics filler material improves the sound absorbency

of the floorcovering. In a preferred example, the proportion

of rubber is in the range 25% - 40%, the proportion of
plastics filler is in the range 7% - 15% and there is also
calcium carbonate, the proportion of which is 45% - 60%. A

particularly preferred composition includes approximately
10%, more preferably 11% plastics, approximately 55%, more
preferably 57% calcium carbonate and approximately 30%, more

preferably 32% latex rubber.

Advantageously the plastics material 1is provided from
recycled material, thereby helping to reduce the gquantity of

waste plastics being dumped in the environment.

The backing compositicn may be made by adding the plastics
and calcium carbonate to molten rubber and mixing, before

applying in molten form to the back of the textile base.
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The yarn may comprise any of a range of materials, including
but not limited to cotton, nylon, polypropylene or polyester,
The fabric base may be of woven or non-woven polypropylene

or polyester, for example.

Whilst endeavouring in the foregoing specification to draw
attention to those features of the invention believed to be
of particular importance, it should be understood that the
applicant claims protection in respect of any patentable
feature or combination of features referred to herein, and/or
shown in the drawings, whether or not particular emphasis

has been placed thereon.
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CLAIMS

1.

A floor covering comprising a textile base portion and a
sound-absorbent backing, wherein the backing comprises

rubber and plastics,

A floor covering according to Claim 1, whereln the backing

comprises a mixture of rubber and plastics.

A floor covering according to Claim 1 or Claim 2, wherein

the plastics comprises granular material.

A floor covering according to Claim 3, wherein the plastics

comprises grains in a range of sizes.

A floor covering according to any of the preceding claims,

wherein the plastics is in powder form.

A floor covering according tc any of the preceding claims,

wherein the plastics comprises a thermoset material.

A floor covering according to any of the preceding claims,

wherein the plastics comprises a recycled material.

A floor covering according to any of the preceding claims,

wherein the rubber comprises latex.

A floor covering according Lo any of the preceding claims,
wherein the rubber comprises a natural rubber, a synthetic

rubber or a combination of natural and synthetic rubber.

10. A floor covering according to any of the preceding claims,

wherein the scund absorbent backing comprises rubbker in the

range 25% - 40% by weight.

11. A floor covering according to any cof the preceding claims,
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12.

13.

14.

wherein the sound absorbent backing includes plastics in the

range 7% - 15% by weight.

A floor covering according to any of the preceding claims,
wherein the backing includes a filler of calcium carbonate

as 45% - 60% by weight,

A floor covering according to any of the preceding claims,
wherein the backing comprises approximately 10%, more
preferably 11% plastics, approximately 55%, more preferably
57% calcium carbonate and approximately 30%, more preferably

32% latex rubber.

A method of forming a sound absorbent floor covering, the
method comprising coating a textile portion with a sound

absorbent backing comprising rubber and plastics.
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