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Foreword '

This British Standard was prepared under the direction of
the Personal Safety Equipment Standards Committee.

It supersedes BS 4610 : 1970 and BS 5064 : 1974 which
are withdrawn,

Developments in the field of high-visibility clothing have

taken place since the publication of BS 4610 and BS 5064

and the Committee was asked to consider the revision

of these two standards for three reasons. First, it was

considered essential that minimum areas of material and

suitable dispositions on the garment be specified, since

acceptable material which was of too small an area or

which was inappropriately placed would be inadequately

conspicuous. Second, the production of materials which

were thought to be highly conspicuous but could not

comply with the requirements of the standards suggested L
that some of the technical requirements should be reviewed. .
Third, the development of materials which were both

fluorescent and retroreflective suggested that combined

performance levels should be specified.

In this standard the conspicuous materials to be used in
high-visibility garments and accessories are specified in
terms of the optical performance of the material, while the
garments and accessories are specified in terms of their
construction. Only those aspects of construction which
directly affect the optical performance of the garment or
accessory are specified; other aspects are not considered.
Minimum levels of optical performance of materials are
specified but higher levels are encouraged. The minimum
dimensions and positioning of these materials on the
garment or accessory are specified, but these minimum
dimensions are varied depending on the level of performance
of the material and on the class of garment or accessory.

Three classes of garment or accessory have been identified.

Class A items offer significantly greater conspicuity against

most urban and rural backgrounds than class B items, which

in turn are superior to class C items. It may be difficult to .
design class A garments in small sizes (for example those

intended to be worn by children) uniess materials are used

which comply with the requirements for the best leve! of

optical performance, because of the small area available on

the garment for the disposition of conspicuous material.

Guidance on the fitness for use of the various types of item
and additional recommendations are provided in appendix A
and appendix G.

It should be noted that although the optical performance of
items specified in this standard will confer conspicuity
against most backgrounds found in normal urban and rural
situations, even in these situations there will be unusual
backgrounds against which the items show inadequate
contrast, and the wearer should remain alert to this
possibility. In addition there will be special environments in
which it is quite normal for the items to show inadequate
contrast and the purchaser should take this into account.
These special environments are likely to be found in,

for example, mines, quarries, marine situations and certain ;

industrial areas. .

Compliance with a British Standard does not of itself
confer immunity from legal obligations.
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Specification

1 Scope

This British Standard specifies the optical performance of
garments and accessories intended primarily to provide
conspicuity of the wearer on the highway.

NOTE 1. Items complying with this standard may also be suitable
for use In other environments, for example on railways and the
internal roadways of industrial premises, but the standard is not
primarily intended for these applications.

[t also specifies minimum areas and required dispositions
of the component materials which themselves are specified
in terms of colour and retroreflective characteristics.

The maximum permitted degradation of the optical
performance due to abrasion, wetting, exposure to light,
and cleaning or washing is also specified.

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 following
definitions apply.

2.1 retroreflection. Reflection in which the reflected rays
are preferentially returned in directions close to the '
opposite of the diraction of the incident rays, this property
being maintained over wide variations of the direction of
the incident rays.

2.2 retroreflector. A surface or device from which most of
the reflected radiation is retroreflected.

2.3 observation angle. The angle by which the direction of
observation of the retroreflector departs from the direction

of the incident light.

2.4 entrance angle. The angle between the direction of
light incident on a retroreflecting surface and the normal at
the point of incidence.

2.5 coefficient of retroreflection. A coefficient expressing
the luminous intensity per unit area of a retroreflecting
surface.

NOTE. This is defined in Publication No. 54 : 1982 of the
Commission Internationale de I'Eclairage.

2.6 material. A material which is visually conspicuous
against most urban and rural backgrounds.

2.7 background material. A coloured material intended to
be conspicuous particularly under diffuse illumination,
but not intended to comply with the requirements of this
standard for retroreflective materials,

2.8 retroreflective material. A material which is a retro-
reflector but which is not intended to comply with the
requirements of this standard for background material.

2.9 separate-performance material. A material intended to
exhibit either background or retroreflective properties but
not both,

2.10 combined-performance material. A material intended
to exhibit both background and retroreflective properties.
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3 Classification of garments and
accessories

In this British Standard, garments and accessories are
categorized in three classes, as follows,

Class A: high-visibility aid, providing the highest level of
conspicuity
Class B : high-visibility aid, providing the intermediate
level of conspicuity
Class C: high-visibility aid, providing the lowest level of
conspicuity
NOTE 1. The requirements for classes A and B are specified in 5.2,

The requirements for class C are specified in 6,3 and 6.4. Guidance
on the application of each class is given in appendix A.

NOTE 2. The types of garment or accessory which conform to the
three classes will generally be as follows,

Class A Coats and jackets, with sleeves

Class B Waistcoats and tabards. Also jackets not conforming to
class A

Class C Armbands, legbands and shoulder belts of the Sam
Browne/bandolier type

4 Performance of materials

NOTE. Garments and accessories may be constructed from separate-
performance materials or from combined-performance materials,

4.1 General

The optical performance of any specimen square of side
50 mm shall be representative of the overall optical perfor-
mance of the material.

4.2 Colour of background and combined-performance
materials

4.2.1 Colorimetric performance. When colour is measured
by the method described in appendix B using dry specimens
which have been abraded as described in appendix C, both
background material and combined-performance material
shall comply with either 4.2.2 or 4.2.3.

NOTE. The requirements, expressed in different coordinate systems
in 4.2.2 and 4.2.3 are not exactly equivalent but, in view of the
unavoidable imprecision of colour measurement of fluorescent
materials, either may be used. The colours of acceptable materials
occupy a certain zone in colour space. The boundaries of this zone
¢an be defined in either of the coordinate systems of the Commission
Internationale de {'Eclairage (CIE), that is, in CIE x, y, Y values or
CIELAB L*, C*, h values. It is convenient, for the purposes of this
standard, to define this zone in terms of three regions when using

X, v, Y values but when L*, C*, h values are used only two regions
are necessary to define the same zone, within the limits of accuracy
of colour measurement,

The colour within the acceptable zone ranges from greenish-yellow
to orange-yellow. Regions xy1 and CL 1 are the greener regions and
regions xy3 and CL2 are the redder.

4.2.2 CIE coordinates. If the results of colour measurements
on the dry abraded material are expressed in the GIE 1931
system of coordinates, then the chromaticity coordinates ‘
x and y, and the luminance factor Y, shall comply with the

limits for any one of the three colour regions xy1, xy2

and xy3 defined in table 1. Documents
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value specified. An orientation-sensitive material shall
comply with this requirement at both of the orientations
described in D.3.3 and before the calculation of arithmetic
mean.

Table 1. Colorimetric specification (CIE coordinates)
Region | Limiting Minimum luminance
coordinates factor, Y
X y Background Combined-
material performance
materialr
xyl 0.38 0.62 90 70
0.37 0.50
0.41 0.69
xy2 0.41 0.59 70 60
0.37 0,50
0.47 0.45
0.51 0.49
xy3 0.b1 0.49 50 b0
0.47 0.45
0.66 0.36
0.63 0.37

NOTE. The limiting coordinates x and y represent the outer
corners of the permitted areas, the boundaries of which are
straight lines, and the spectrum locus,

4.2.3 C/IELAB coordinates. If the resulis of colour
measurements on the dry abraded material are expressed

in the CIELAB system of coordinates then the lightness L*,
chroma C*, and hue angle h,, shall comply with the limits
for either of the two colour regions CL1 and CL2 defined

in table 2.

4.3 Retroreflective photometric performance

4.3.1 Unabraded performance. When tested by the method
described in appendix D, both unabraded retroreflective
material and unabraded combined-performance material
shall meet the following conditions. -

{a) The effective photometric performance calculated as
described in D.3.5 shall be not less than the appropriate
value specified in table 3,
{b) For each of the four observation angles specified in

table 3, the coefficient of retroreflection at any one of
the four entrance angles shall be not less than 30 % of

the calculated effective photometric performance

Table 3. Minimum retroreflective photometric

performance of material

Observation Minimum effective photometric performance

angle calculated as described in D.3.5
Sgparate- Combined-
performance performance
material material
cddx!. m™? cdxt. m™

0°12" 60 10

0° 20’ 20 3

1° 3 1

2° 2 0.5

4.3.2 Abraded performance. When tested by the method
described in appendix D, the coeffigient of retroreflection
measured at 5° entrance angle and 0° 12’ observation
angle of materials which have been abraded by the
procedure described in appendix C shall be not less than
100 cd-Ix"- m™2 for retroreflective materials and not

less than 50 cd*Ix™1 - m™2 for combined-performance
materials. If the unabraded material is orientation-sensitive,
as described in D.3.3, the coefficient for this purpose shall
be the arithmetic mean of the coefficients at the best and
the worst orientations of the abraded material.

4.4 Wet performance

4.41 Wet colorimetric performance. When measured by
the method described in appendix E, either the fuminance
factor, Y, or the lightness L™ of the specimen shall be not
less than 50 % of the appropriate value specified in table 1
or table 2.

4.4.2 Wet retroreflective photometric performance.

When the material is tested by the method described in
appendix F, the coefficient of retroreflection at 5° entrance
angle and Q° 12' observation angle shall be not less than
100 cd:Ix™! - m™2 for separate-performance retroreflective
material and not less than 15 cd[x™ - m™2 for combined-
performance material.

Table 2. Colorimetric specification (CIELAB coordinates)
7 Region | Minimum L* C*ap hap -
Background Combined- Minﬁnum - Minimum Ma);imum
material performance
material
ci 90 85 85 80 118
CcL2 75 75 85 35 80
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