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BS 4223 : 1989

Foreword

This British Standard has been published under the
direction of the Textiles and Clothing Standards Policy
Committee. It is the third revision of BS 4223 which was
first published in 1967 and revised in 1976 and 1983.

BS 4223 : 1983 is withdrawn.

In this revision four methods (see clauses 7, 8, 9 and 11)
have been aligned with a single International Standard,
ISO 8543, two other methods (see clauses 6 and 10) have
been aligned with 1ISO 1763 and the recently revised

ISO 1766.

Of the three methods described in the 1983 edition of this
British Standard as ‘estimations’ only one has been retained
in this revision (see appendix A).

Compliance with a British Standard does not of itself
confer immunity from legal obligations.
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BS 4223 : 1989

Method

1 Scope

This British Standard describes methods for the determina-
tion of the constructional details of textile floor coverings
of woven, tufted or raschel constructions with a pile of cut
or looped yarn including details of any integral foam
backing.

NOTE 1. Appendix A describes a method for the estimation of pile
length using simple metal gauges.

NOTE 2. The titles of the publications referred to in this standard
are listed on the inside back cover.

2 Definitions

For the purposes of this British Standard the definitions
given in BS 5557 apply together with the following.

2.1 loop. The continuous length of yarn or fibres between
the two successive lowest points of bindings of the pile in
the substrate.

2.2 tuft. A length of yarn, for example, J-shaped,
U-shaped or W-shaped, or a length of yarn in the form of
a knot, the leg or legs of which form the pile of a textile
floor covering.

2.3 tuft length. The distance between the extremities of
a tuft, straightened in a groove.

NOTE. The tuft length is measured on the simplest tuft unit
representing the basic construction.

2.4 loop length. The length of yarn forming one complete
loop, including the portion held in the substrate.

2.5 total pile mass per unit area. The mass of the pile yarn
in a unit area, including the yarn forming the base of the
tufts or held in the substrate, but excluding any backing
compound adhering to the pile yarn, determined in
equilibrium with the standard temperate atmosphere for
conditioning and testing specified in 3.1.

2.6 pile above substrate. That part of the pile which is
above the substrate.

NOTE. Pile above substrate is also known as the surface pile.

2.7 pile thickness. The difference in the thickness of the
textile floor covering before and after the pile above
substrate has been shorn away, measured under a pressure
of 2.0 kPa.

2.8 surface pile density. The ratio of mass to volume of
the pile above the substrate measured under a pressure
of 2.0 kPa.

2.9 pile length. The length of one leg of a tuft or loop
from the point where it emerges from the substrate to its
extremity.

2.10 substrate. A construction, integral with the
use-surface and composed of one or more layers, which
serves as a support for the use-surface and possibly
stabilizes the dimensions and/or acts as a cushion.
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2.11 primary backing. Woven, knitted or nonwoven
textile material or non-textile material in sheet form which
acts as a carrier for the use-surface and is often additionalty
used as an anchor for other parts of the substrate.

2.12 backing fabric. A fabric which forms an additional
stabilizing layer in the substrate of a textile floor covering
and which often forms the final coating or layer.

NOTE. The backing fabric is also known as the secondary backing.

2.13 foam backing. Mechanically or chemically foamed
polymer compound, applied to the back of a textile floor
covering.

2.14 constant mass. No change in mass greater than 1 %
when determined at hourly intervals over a period of 3 h.

3 General

3.1 Atmosphere for conditioning and testing

Specimens shall be conditioned and tested in the standard
temperate atmosphere for testing textiles specified in

BS 1051, i.e. an atmosphere having a temperature of
20+ 2 °C and a relative humidity of 65 + 2 %.

NOTE. There are no preconditioning requirements.

3.2 Sampling

Sampling shall be in accordance with BS 4664. The
minimum sample size shall be 1 m2.

3.3 Preparation of test specimens

Prepare test specimens using one or more of the following
methods, as specified by the individual test method:
(a) for all determinations of mass, lay the specimens out
flat, singly and with the use-surface uppermost and
condition in accordance with 3.1 until the specimens
reach constant mass (see 2.10);
(b) for all determinations of thickness, lightly brush the
use-surface against, and then with, the direction of pile
lean, using a straightedge, e.g. a ruler. Lay the specimens
out flat, singly and with the use-surface uppermost and
condition in accordance with 3.1 for at least 24 h;
(c) for all determinations not requiring mass or thick-
ness, condition selected tufts and other pile yarn,
lengths of yarn and test specimens in accordance
with 3.1 for at least 2 h.

3.4 Test report

Each test report for a particular test shall include the
following:

(a) a statement that the test was performed in accor-
dance with this standard;

(b) an indication of which method was used where
alternatives exist;

(c) a statement of the identity (source and type) of the
sample from which the test specimens were taken.
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4 Determination of tuft length of pile

4.1 Principle

Single tufts are straightened in V-shaped grooves in a
transparent rigid block, with the aid of a straight glass
rod, and then measured.

NOTE. For the definition of tuft length see 2.3.

4.2 Apparatus

4.2.1 Tuft length block, a transparent, rigid block measur-
ing approximately 100 mm x 75 mm x 10 mm, into the
upper surface of which three straight V-shaped grooves
have been cut lengthways (see figure 1). The angle
between the plane sides of the grooves is 60 ° and the
widths of the grooves at the surface are:

{a) 4 mm to 5 mm, suitable for coarse tufts;
{b) 3 mm to 3.5 mm, suitable for ordinary tufts; and
(c) 1.6 mm to 2.0 mm, suitable for fine tufts.

4.2.2 Glass rod, approximately 100 mm in length and
5.5 mm in diameter.

4.2.3 Rule, graduated in millimetres.

4.3 Conditioning

The test specimens shall be conditioned and tested in
accordance with 3.1.
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4.4 Test specimens

Remove not less than 20 tufts from different places down
the length and across the width of the sample, bearing in
mind the needs of further tests and taking only tufts
representing the simplest basic unit. If the textile floor
covering has pile of two or more different heights, take not
less than 20 tufts of each height.

NOTE. For back-coated tufted textile floor coverings this can be
done by inserting the point of a steel probe under the base of the

tuft from the back of the textile floor coverings and withdrawing
the tuft. Reject any tufts that are damaged by this operation.

4.5 Preparation of test specimens
Prepare the selected tufts in accordance with 3.3(c).

4.6 Test procedure

4.6.1 Choose the appropriate groove of the tuft length
block, according to the thickness of the yarn forming the
tuft.

NOTE. Ordinarily, yarn in the range 800 tex to 440 tex may be
measured in the intermediate groove; when the tuft is straightened
out in the groove the glass rod should compress it and still touch
both lane sides of the groove. Hard twist yarns should be inserted
in the narrowest groove.

4.6.2 Place a straightened out tuft in the appropriate
groove of the tuft length block. Place the glass rod over
the tuft and, using the scale, measure the length of the

Figure 1. Tuft length block
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