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BS 679 : 1989

Foreword

This revision of this British Standard has been prepared
under the direction of the Personal Safety Equipment
Standards Policy Committee. it supersedes BS 679 : 1959
which is withdrawn. This British Standard was first
published in 1936, revised in 1947 and in 1959, and has
been further revised to take account of the availability

of robust welding filters.

Note has been taken in this revision of discussions within
the European Standards Committee (CEN} in which the
United Kingdom took part and although the United
Kingdom did not approve EN 169 ‘Persona! eye-protection.
Filters for welding and related techniques; transmittance
requirements and recommended use’, the transmittance
requirements in this revision have been amended to agree
with the appropriate requirements in EN 169.

Requirements for variable shade and dual shade filters are
now included in this revision and guidance on selection
and use is given in appendix E which is based largely on
that given in EN 169. Further information on selection,
use and maintenance of eye protection is given in

BS 7028.

Althouah this standard was initialiv produced tor industriai
users of welding equipmen: the requirements and reco™
mendations apply equaliv 10 ‘do-it-yourseit activities
Compliance with a British Standard does not of itself
confer immunity from iegal obligations. in particuiai
attention is drawn to the fact that this British Standard

is called up by a Certificate of the Chief inspector of
Factories for the purpose of compliance with the
Protection of Eyes Regulations 1974 (S1 1681).

The requirements of these Regulations relate to specified
processes in factories or notiona' factories. In the case of
other operations and work situations, the general requirs-
ments of the Health and Safety at Work etc. Act 1974
apply.

Attention is also drawn to the bookiet ‘Health and Safety
in Welding and Allied Processes’ published by the We!ding
Institute, from whom copies may be obtained.

Product certification. Users of this British Standard are
advised to consider the desirability of third party certifi-
cation of product conformity with this British Standard
pased on testing and continuing surveiiiance. which may
be couplea with assessment of a suppiier’s qualitv svstems
againsT, the appropriate Part of BS 5750.

Enquiries as 1o the avaiiability of third party certificatior
schemes will be forwarded by BSI to the Association of
Certification Bodies. If a third party certification scheme
does not already exist, users should consider approaching
an appropriate body from the list of Association members.
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BS 679 : 1989

Specification

1 Scope

This British Standard specifies requirements for transmit-
tance, optical quality, refractive properties, permanence

and robustness for filters, cover lenses and backing lenses
for eye-protection during welding and similar operations.
It also specifies marking requirements and a classification
system for filters based on values of visual transmittance.

Requirements for eye-protection devices for use in welding
with lasers are not given in this standard.

NOTE. The titles of 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 1542, BS 2092 and BS 6967 apply together
with the following.

2.1 scale number. A number consisting of a code number
and a shade number where the code number indicates the
type of filter and the shade number N is calculated from
the following equation:

1

7
N=1+— log— (1)
3 Ty
where 7, is the luminous transmittance defined in 3.9 of
BS 6967 : 1988.
NOTE. This definition is taken from BS 6967. The scale numbers
of welding filters consist of the shade number only.

2.2 visual density. The logarithm to base ten of the
reciprocal of the luminous transmittance.

2.3 dual shade filter. A type of welding filter, part of
which is made in a lighter shade and allows the welder to
set up the work with a helmet or headshield in position
before starting the welding operation; during welding the
welder views the process through the darker part of the
filter.

2.4 variable shade filter. A filter in which the transmit-
tance varies in response to the incident light intensity,

so enabling the user to set up work with the filter in
position and with a satisfactory view; on striking the arc
the luminous transmittance decreases and the device acts
as a conventional welding filter. The process reverses when
welding stops.

NOTE. The variable transmittance is usually achieved by means
of an integral electronic circuit with a built-in power supply.

2.5 variable shade window. A device that enables
observation of the workpiece before the welding arc is
ignited and that automatically changes its shade number
from a light shade to a dark shade when the welding arc
is ignited.

NOTE. A variable shade window is used only in combination
with a welding filter which complies with this standard.

2.6 light shade. Shade number corresponding to the
maximum value of luminous transmittance 7_.

2.7 dark shade. Shade number corresponding to the
minimum value of luminous transmittance 7.
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2.8 time dependence of luminous transmittance. The time
dependence of luminous transmittance is described by
function 7(t) for the switching phase from 7_ to 74.

2.9 switching time. The switching time ¢ is defined by
the following integral:

1 t=t(1=3714)

ty= — 7(t) dt (2)
T Jt=0
where
t=0 is the time at which the arc ignites, and

t(7=374) is the time at which the luminous transmit-
tance reaches three times the luminous
transmittance in the dark shade.

NOTE. In the case of short period light effects, the glare is
approximately proportional to the product of the luminous
intensity at the eye and time. Since the time dependence of the
darkening process can differ for different designs of variable shade
filters and viewing windows, it is appropriate to define the switching
time as an integral of the change in luminous transmittance over
time and not simply by the initial and final luminous transmittances.

3 Optical quality

Filters, cover lenses and backing lenses shall be free to
within 5 mm of their edges from inherent faults that can
be observed by the wearer when the equipment is worn.
Examples of such faults are listed in appendix C of

BS 2092 : 1987. The inspection for faults shall be made
by the wearer with his eyes focused at a variety of focal
distances likely to be encountered at work. There shall

be no attempt to focus on the filter, cover lens or backing
lens itself.

4 Refractive properties

4.1 When tested as described in appendix D of BS 2092 :
1987, filters, cover lens(es) and backing lens(es) shall
comply with 4.2, 4.3 and 4.4. The requirements of 4.2
and 4.3 shall be met at four points (one of which shall

be the centre) in areas of the ocular enclosed by two
circles of 40 mm diameter, their centres being spaced
symmetrically about the centre of the ocular and the
distance between them being 64 mm.

4.2 The spherical power shall be between +0.12 D
and ~0.12 D.
NOTE. The unit of power is the dioptre (symbol D).

4.3 The astigmatism shall not exceed 0.12 D maximum
difference between meridians.

4.4 The prismatic effect shall not exceed 0.25 A measured

at the geometric centre of the ocular.
NOTE. The unit of prism power is the prism dioptre (symbol A).

5 Robustness

5.1 General

When tested as described in appendix G of BS 2092 : 1987,
while mounted in a rigid frame providing an edge support

of 3+ 0.5 mm or in the housing in which ﬂc:l{"-rents
th non-robust

mounted for use, backing lenses for use wi ]
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filters and filters intended for use without backing lenses
shall be robust, i.e. they shall not show the following
effects.

(a) Fracture. A backing lens or filter shall be considered
to have fractured when it cracks through its entire
thickness into two or more separate pieces or when
more than 30 mg of the lens or filter material becomes
detached from the surface remote from that receiving
the test blow.

(b) Mounting security failure. A backing lens or filter
shall be considered to have suffered a mounting security
failure if it becomes detached from the mounting when
receiving the test blow.

5.2 Protection against impact
Filters or backing lenses, used in eye-protectors for which

impact protection is claimed, when tested as described in
appendix G of BS 2092 : 1987 using an impact velocity

of 120 m/s for grade 1 and 45 m/s for grade 2, shal! not
show the following effects.

(a) Fracture. As described in item (a) of 5.1.

(b) Mounting security failure. As described in item (b)
of 5.1.

BS 679 : 1989

6 Permanence of filters

6.1 When tested as described in appendices A, B and C,
in that order, filters shall comply with 6.2 and 6.3.

6.2 After exposure of the filter as described in appen-
dices A, B and C the dimensions shall not change by more
than 3 % and the filter shall still comply with clause 4.

6.3 After exposure of the filter to the conditions described
in appendices A, B and C the increase in the value of the
luminous transmittance after any individual exposure

shall remain within the limits of luminous transmittances
for the shade number of the filter, and nor shall any
cracks, separation of plies, bubbles or other obvious faults
extending more than 5 mm from its edge be produced.

7 Transmittance of single shade filters,
cover lenses and backing lenses

7.1 General

Transmittance values for each shade shall be as given in
table 1 and in addition shall comply with the following.

(a) For 210 nm < XA < 313 nm the spectral transmit-
tance shall not exceed the value specified for 313 nm.

Table 1. Transmittance values for various shade numbers
Shade Luminous transmittance Visual density Maximum spectral transmittance Maximum mean
no. in the ultraviolet spectral transmittance
Max. Min. Min. Max. in the infra-red
313 nm 365 nm
780 nm to 1400 nm
% % % % %
1.2A (100 74.4 0.00 0.13 0.0003 50 100
1.2 100 74.4 0.00 0.13 0.0003 50 69
1.4 74.4 58.1 0.13 0.24 0.0003 35 52
1.7 58.1 43.2 0.24 0.36 0.0003 22 40
20 43.2 29.1 0.36 0.54 0.0003 14 28
25 29.1 17.8 0.54 0.75 0.0003 6.4 15
3 17.8 8.5 0.75 1.07 0.0003 28 12
4 85 3.2 1.07 1.49 0.0003 0.95 6.4
5 3.2 1.2 1.49 1.92 0.0003 0.30 3.2
6 1.2 0.44 1.92 2.36 0.0003 0.10 1.7
7 0.44 0.16 2.36 2.80 0.0003 0.050 0.81
8 0.16 0.061 2.80 3.21 0.0003 0.025 0.43
9 0.061 0.023 3.21 3.64 0.0003 0.012 0.20
10 0.023 0.0085 3.64 4.07 0.0003 0.006 0.10
1 0.0085 0.0032 4.07 4.49 0.0003 0.0032 0.050
12 0.0032 0.0012 4.49 492 0.0003 0.0012 0.027
13 0.0012 0.00044 492 5.36 0.0003 0.00044 0.014
14 0.00044 0.00016 5.36 5.80 0.00016 0.00016 0.007
15 0.00016 0.000061 5.80 6.21 0.000061 0.000061 0.003
16 0.000061 0.000029 6.21 6.64 0.000023 0.000023 0.003
NOTE 1. Lum)inous transmittance values are calculated using the spectral distribution of CIE standard illuminant A (CIE Publication
No. 17 : 1970).
NOTE 2. The luminous transmittance values in some parts of the filter may fall outside these maxirmum and mngcumts
the variations allowed in table 4 are taken into account. .
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