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Foreword

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

It has been produced to satisfy the demand for a guide to
the selection, care and maintenance of eye-protection
equipment taking account of existing British Standards for
such equipment.

Although particularly applicable to industry this British
Standard may also be of relevance to others, for example in
educational establishments and the field of ‘do-it-yourself’
activities who may need to select and use eye-protection.
At the time of publication of this British Standard no
corresponding international standard exists.

Appendix C gives guidance on organization and
arrangements for eye-protection.

In Great Britain, the legal requirements specifically govern-
ing the use of eye-protection are contained in the Protection
of Eyes Regulations 1974 (SI 1974 No 1681, as amended
by SI 1975 No 303), which apply to all premises where the
Factories Act 1961 applies. These regulations specify a
variety of processes for which suitable eye-protection is
required to be worn. They also have associated certificates
of approval (Nos 1 and 2) which specifically call up

BS 2092, BS 1542 and BS 679.

In premises to which the Factories Act 1961 does not
apply, the use of eye-protection is governed by the general
duties contained in the Health and Safety at Work etc.
Act 1974,

Compliance with a British Standard does not of itself
confer immunity from legal obligations. Attention is drawn,
in addition to regulations previously mentioned, to the
following statutory instruments dealing with eye-protectors:
The Patent Fue! Manufacture (Health and Welfare) Special
Regulations (S| 1946 No 258); The Cement Works Welfare
Order (SI 1930 No 95).
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Guide

0 Introduction

The eyes are particularly vulnerable to injury; there are
two options 1o help to prevent injury to the eyes. The first,
preferred, option is to reduce the risk of injury at source;
for example, by machine design to prevent ejection of
particles or by the use of safety screens. The second option
is the use of appropriate eye-protection. Eye-protection
needs to be worn both by those directly involved in
hazardous operations, and those in the immediate vicinity.
It is crucial that the eye-protection chosen meets appro-
priate performance requirements and is acceptable to the
wearer in terms of comfort and fit. However good the
eye-protector, it can only be effective if it is worn.

1 Scope

This British Standard gives guidance on the various types
of eye-protection available and their performance require-
ments, discusses factors affecting the choice of appropriate
eye-protection and makes recommendations for its
selection, care and maintenance. It classifies common
hazards to the eyes and details the organization necessary
for effective eye-protection in the workplace. Fixed
screens, such as are used with abrasive wheels, electric arc
welding or fume cupboards, are outside the scope of this
standard.

NOTE. 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 2092 apply together with the following.

2.1 eye-protection. Any form of eye-protective equipment
permitting vision covering at least the eye area when worn,
or in some cases when held, by the person at risk.

2.2 hazard. Potential to do harm.,

2.3 risk. The probability that a hazard will be realized
during a stated period of time.

3 Classification of eye-protection
3.1 British Standards for eye-protection equipment

3.1.1 BS 2092 Specification for eye-protectors for
industrial and non-industrial uses

3.1.1.1 Classification of types of eye-protection. Most of
the eye-protectors available in the United Kingdom comply
with BS 2092. Under it, eye-protectors are available

in the following seven classifications or ‘types’:

(a) basic;
(b) grade 2 impact;
(c) grade 1 impact;

(d) molten metat;

(e) liquids;

{f) dusts;

{g) gases and vapours.

To be classified by one or more of these descriptions,

the eye-protector has to meet specific performance
requirements, The test methods used for this assessment

are detailed in BS 2092. For convenience, the test schedules
are summarized in appendix A.

The tests are devised to reproduce typically foreseeable
hazardous situations in a workplace, and represent a range
of risks. For example, in general terms, a grade 1 impact
eye-protector provides 7 times the impact protection of
grade 2, which itself gives 14 times the impact protection
of a basic protector. The basic type of eye-protector
therefore, does not provide protection against significant
impact risks, but does give a reasonable level of protection
against general hazards which are not particularly severe.

Face screens for protection against molten metal and
against liquids are additionally assessed for the extent of
coverage provided.

BS 2092 is a performance standard so factors such as
comfort or fit are not included (see 5.4}. Nor does the
standard cover compatibility with other protective equip-
ment (other than face screens fixed to safety helmets)

(see 5.3). No test methods for the assessment of resistance
to misting or abrasion are included in the standard (see 5.5
and 5.6 respectively).

3.1.1.2 Selection criteria. BS 2092 provides a good basis of
levels of performance for selecting a type of eye-protector
suitable for the hazards against which protection is required.
However, compliance with one of the performance require-
ments may not in itself be sufficient to ensure protection.
Careful assessment of the particular hazards involved may
show that protection features over and above that required
by the standard are necessary. The following examples
illustrate this point.

{a) Impact test. The impact protection afforded by the
housing of goggles and spectacie side shields may be
different from that provided by the lens. If frontal and
lateral impact risks can be foreseen in the workplace
the impact protection of the housing as well as the lens
will need to be considered.

(b) Molten metal tests. The eye-protector is mounted in
the face down position and therefore cannot conse-
quently be tested for pooling of molten metal or for
traps which may catch the metal. This limitation is to
some extent alleviated by the hot ball test.

Special characteristics of some molten metals are not
taken into account e.g. molten sodium.

(c) Temperature. The temperature test does not
specifically cover radiant heat or extremes of tempera-
ture. Radiant heat may distort the plastics materials
used to construct some eye-protectors; a reflective
coating may help prevent distortion. Extremes of
temperature may significantly alter the impact
resistance of plastics.
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(d)} Protection against liquids, gases and dusts. Materials
used in the construction of eye-protectors may degrade
in use. Protection may even be limited to a single event
when a specific chemical is the hazard.

Exposure to certain chemicals, gases or vapours may
also lessen impact resistance.

In selecting eye-protection, checks should be made to
ensure that the materials of construction are not
incompatible with any chemicals, gases, vapours or
corrosive dusts in general use in the working
environment.

3.1.2 BS 1542 Specification for equipment for eye,

face and neck protection against non-ionizing radiation
arising during welding and similar operations and BS 679
Filters for use during welding and similar industrial
operations. Together these standards specify eye-protectors
suitable for use during welding and similar operations.

BS 1542 specifies goggles, face screens, hand shields etc.
for use during welding and similar operations where
harmful radiations, visible light, infra-red and ultraviolet
may be generated. Eye-protection is again classified by
scale of risk; this time classes 1 to 4 and the appropriate
level of protection necessary to alleviate that risk specified.
BS 679 specifies the transmittance of filters to reduce
radiation levels to the eye. Again levels of risk are given,
by reference to ‘shade number’; the lower the shade
number, the lighter the filter. Tables 1 and 2 of this
standard, i.e. BS 7028, give recommended filter shades for
gas welding and electric welding (and associated processes)
respectively. It is not possible to tell by looking through a
filter which types of radiation are being reduced; the
marking on the filter will provide this information.

There is some overlap between these standards and
BS 2092; the mechanical strength tests are identical.

3.1.3 8BS 2724 Specification for sun glare eye protectors
for general use. Where eye-protection for the attenuation
of daylight is required BS 2724 details design, construction
and performance specifications. It includes robustness
requirements assessed by the same tests as in BS 2092,

3.1.4 BS 4083 Radiation safety of laser products and
systems Part 3 Guidance for users. BS 4803 has a section

on eye-protection. At the present time there is no British
Standard for eye-protection against laser radiation aithough
standards are in preparation within the European Committee
for Standardization (CEN).

BS 7028 : 1988

3.1.5 BS 4110 Specification for eye-protectors for vehicle
users. BS 4110 is associated with BS 6658, BS 5361

and BS 2495 and uses the BS 2092 tests to assess impact
resistance.

3.2 Styles of eye-protection available

Common types of eye-protection are:
(a) spectacles (including ‘eye shields’ and ‘overspecs’);
(b) goggles;
{c) face screens, visors or shields, mounted on the head;
{d) hand-held screens;

(e) eye-protection combined with other protective
equipment.

There are many varieties of each: table 3 describes,
illustrates and provides comments upon the main types
and table 4 details the styles of eye-protection avaiiable

for the protection against the hazards described in clause 4.

3.3 Marking

The marking requirements from BS 679, BS 1542 and

BS 2092 are given in tables 5 and 6. For these British
Standards both the lens and the housing need to be
marked to indicate compliance with the relevant standard.
Where, however, a lens and housing are manufactured as

a single component one set of markings is permitted.

Where wearers may be at risk from a variety of hazards
requiring protection meeting the requirements of more
than one standard, equipment is available marked with
combinations of BS 2092, BS 1542 and BS 679.

For marking requirements given in BS 2724 and BS 4110
the standards themselves should be consulted.

Eye-protectors against laser radiation, for which no British
Standard exists, should be chosen from those which are
offered for sale with information on the level of radiant
exposure which has not to be exceeded if damage to the
eye-protector, or damage to the eye itself, is to be avoided.

3.4 Materials used in construction of eye-protectors

There is a variety of lens materials available. Each has
particular performance characteristics and appendix B gives
details of materials currently in common use.

The wide range of materials utilized in frames, sideshields
and housings, makes it impractical to list a range of
characteristics as for lenses. However, manufacturers
endeavour to select housing materials that are compatible
with the lens material selected. It is recommended that the
manufacturer or supplier should be contacted to confirm
suitability of materials in any situation of concern.
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Table 1. Recommended filters for gas welding

Welding process Filters required for welding

Without flux With flux

Gas welding of aluminium and aluminium magnesium alloys: lead welding 3/GW 3/GWF
or oxy-acetylene cutting

Oxygen machine and hand- cutting 4/GW 4/GWF
Oxygen gouging

Flame de-scaling

Silver soldering

Fusion welding of zinc-base die castings

Bronze welding of light gauge copper pipe and light gauge steel sheet

Fusion welding of copper and copper alloys

Fusion welding of nickel and nickel alloys

Fusion welding of steel plate

All bronze welds in heavy gauge steel and cast iron, except pre-heated work
Rebuilding work of relatively small steel parts and areas f:)r fusion welding
All hard surfacing operations, including rail resurfacing

Fusion welding of heavy steel 6/GW and 6/GWF and
Fusion welding of heavy cast iron 7/GW 7/GWF
Fusion welding and bronze welding of pre-heated cast iron and steel casting
Rebuilding large steel areas, e.g. large cams.

NOTE 1. Table 1 is taken from tabie 3 in BS 679 : 1959.

NOTE 2. There are various industrial operations, other than welding, in which the worker may be exposed to harmful radiation.

In some cases this may not originate in his own work, but may reach him as stray radiation from unscreened arcs, welding operations
carried on by others in his vicinity, or from other sources. For the protection of such persons, one or other of the two lightest shades
listed in table 1 of BS 679 : 1959 will probably be found suitable,

In addition to welding, there are other miscellaneous operations which involve direct exposure to strong sources of radiation and
which require the use of denser filters.
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Table 2. Recommended fiiters for electric welding
and associated processes

Welding process Approximate | Filter(s)
range of required
welding
current

A
Manual metal-arc Up to 100 8/EW
Automatic metal-arc 9/EW

100 to 300 | 10/EW
11/EW

Over 300 12/EW
13/EW
14/EW

Metal-arc gas-shielded Up to 200 10/EW
Carbon-arc T/EW

Atomic hydrogen Over 200 12/EW

13/EW
14/EW

QOver 500 15/EW
16/EW

Tungsten-arc gas-shielded Upto 15 8/EW
15t0 75 9/EW
75 to 100 | 10/EW

100t0 200 | 11/EW

200 to 250 | 12/EW

250 to 300 | 13/EW

14/EW

NOTE 1. Where two or more shade numbers are recom-
mended for a particular process and current range, the higher
shade number should be used for welding in dark surround-
ings and the lower shade numbers for welding in bright
daylight out of doors.

NOTE 2. The higher emission of infra-red radiation in
gas-shielded welding processes gives rise to an uncomfortable
increase in the temperature of the filter. It is therefore
recommended that an auxiliary heat-absorbing filter be
placed between the cover lens and the filter.

NOTE 3. The intensity of visible radiation in the tungsten-arc
process is less than in the metal-arc process for comparable
currents, It is recommended that the same degree of
protection against infra-red radiation is used.

NOTE 4. Where the surface temperature of the filter may
rise above 100 °C it is advisable for filters of solid glass or
glass laminates to be used.

NOTE 5. Contact lenses cannot be ‘welded’ to the eye by
arc flash.

BS 7028 : 1988
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Table 3. Characteristics of types of eye-protectors

Type

Comments

Cup-type goggles

Auvailable grades 1 and 2 impact protection
Excellent enclosure of eyes

Opaque frames and filter lenses available for gas
welding or metal cutting

Cannot be worn over prescription spectacles

Box-type goggles

Available grades 1 and 2 impact protection,
also available to give protection against splashes,
dust and gases and molten metal

Opagque frames and filter lenses available for gas
welding or metal-cutting

Can be worn over prescription spectacles but some
types of box frame may not afford protection
over prescription spectacles

NOTE. Example shown is fitted with lateral protection.

Available basic grade and grade 2 impact
protection only

Wide range of sizes to give good individual fit
Adjustable sidearms available

Provide reasonable degree of protection against
non-severe hazards

Not available grade 1 impact protection

Not available for protection against dusts,
molten metals or liquid droplets or splashes

Eye shields

Available mainly as grade 2 impact protection
Light in weight
Good all round vision

Type known as ‘overspecs’ can be worn over
prescription spectacles
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