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Foreword

This document (EN 1836:1997/A2:2003) has been prepared by Technical Committee CEN/TC 85 “Eye-protective
equipment”, the secretariat of which is held by AFNOR.

This document has been prepared under a mandate given to CEN by the European Commission and the European
Free Trade Association, and supports essential requirements of EU Directive(s).

This Amendment to the European Standard EN 1836:1997 shall be given the status of a national standard, either
by publication of an identical text or by endorsement, at the latest by May 2004 and conflicting national standards
shall be withdrawn at the latest by May 2004.

For relationship with EU Directive(s), see informative annex ZA, which is an integral part of this document.

According to the CEN/CENELEC Internal Regulations, the national standards organizations of the following
countries are bound to implement this European Standard: Austria, Belgium, Czech Republic, Denmark, Finland,
France, Germany, Greece, Hungary, Iceland, Ireland, Italy, Luxembourg, Malta, Netherlands, Norway, Portugal,
Slovakia, Spain, Sweden, Switzerland and the United Kingdom.
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Revised text

1 Scope

Add after the first sentence:

This standard specifies also requirements for filters for the direct observation of the sun (e. g. during eclipses).

2 Normative references

Change the dates of following references to:

EN 166:1995, EN 167:1995, EN 168:1995, EN 174:1996 all to year 2001

ISO 8624:1991 to year 2002

Add the following references:

EN 1811, Reference test method for release of nickel from products intended to come into direct and prolonged
contact with the skin.

ENV 14027, Method for the simulation of wear before the detection of nickel release from coated metal and
combination spectacle frames.

3 Terms and definitions

Add the following the new definition 3.2 and renumber the old definition 3.2 as 3.3:
3.2
degree of polarisation, P
is defined as

pminpmax

pminpmax
  

ττ
ττ

+

−
=P

where

τ pmax the maximum values of luminous transmittance as determined with linearly polarised radiation;

τ pmin the minimum values of luminous transmittance as determined with linearly polarised radiation.

Add the new definition 3.4 and renumber old definitions 3.3 to 3.8 as 3.5 to 3.10:
3.4
photochromic range, Rp

range given by the ratio of the difference of the luminous transmittance in the faded state τ 0 and the luminous
transmittance in the darkened state τ 1 to the luminous transmittance in the faded state τ 0:

0

10
p τ

ττ −=R

3.8
relative visual attenuation quotient for signal light recognition
Change "spectral visibility function" into " spectral luminous efficiency"
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Add the following new definition 3.11 and renumber old definitions 3.9 to 3.11 as 3.12 to 3.14:
3.10
Solar luminous reflectance ρρ v
The ratio ρv of the luminous flux reflected by the filter and the incident luminous flux. The basis for calculation this is
the spectral luminous efficiency V(λ). The values of the spectral luminous efficiency V(λ) are given in
ISO/CIE 10527:1991

∫
∫

⋅⋅

⋅⋅⋅
=

nm780

nm380 D65

nm780

nm380 D65

v
d)()(

d)()()(

λλλ

λλλλρ
ρ

λ

λ

VS

VS

Modify the clause 4.1.3.3 as follows:
4.1.3.3 Gradient Filters

Gradient Filters shall meet the transmittance requirements within a 10 mm radius circle, around the reference point.

The filter category of gradient filters shall be determined by the luminous transmittance value at the reference point.
The filter category determined at the reference point shall be used to define if the filters are suitable for road use
and driving, according to 4.1.2.2.

Add a new paragraph and renumber existing Tables 2 to 5 as Tables 3 to 6:
4.1.3.4 Filters and eye protectors for the direct observation of the sun

The transmittance requirements and filter categories of filters for the direct observation of the sun are given in
Table 2.

Table 2 - Transmittance requirements for filters for the direct observation of the sun

Requirements

Ultraviolet spectral range Visible spectral range Infrared spectral
range

280 nm to
315 nm

315 nm to
380 nm

Range of luminous
transmittance  τ v

Filter
category

Maximum value
of spectral

transmittance ττ
τ F(λ )

Maximum value
of solar UVA

transmittance  τ
τ SUVA

from
under

%

to

%

Maximum value
of solar infrared
transmittance

τ SIR

%

E12 0,003 2 0,001 2

E13 0,001 2 0,000 44

E14 0,000 44 0,000 16

E15 0,000 16 0,000 061

E16

τ v τ v

0,000 061 0,000 023
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In addition to the filter requirements of Table 2, only the following paragraphs of this standard apply to filters for the
direct observation of the sun: 4.1.2.1, 4.2, 4.3, 4.4, 4.6 and 4.7. Frames shall comply with the requirements of 5.3
and 5.4.

NOTE The frame should hold the filters securely in front of the eyes.

Change the title of 4.1.4 to read:
4.1.4 Claimed transmittance and reflectance properties

Add a new paragraph:
4.1.4.3 Anti-reflection treated sunglasses

In the case where sunglasses are claimed to be anti-reflection treated, the solar luminous reflectance ρ v of the filter
as measured from the eye-side of the filter shall be less than 2,5 %.

5.4 Materials for the manufacture of complete sunglasses

Add text:

Those parts of metal and combination spectacle frames that come into direct and prolonged contact with the skin of
the wearer shall have a nickel release of less than 0,5 µg/cm2 /week when tested according to EN 1811.

Before testing, parts of coated metal and combination spectacle frames that come into direct and prolonged contact
with the skin shall be subject to method described in ENV 14027 for accelerated wear to simulate two years use.

Change the title of 6.1.1 to read:
6.1.1 Transmittance, filter category and reflectance

Add a new paragraph :
6.1.1.4 Eye-side reflectance

The spectral distribution of standard illuminant D 65 and the standard spectral values of the colorimetric 2°
standard observer CIE 1931 according to ISO/CIE 10526:1991 shall be used to determine the luminous
reflectance. The product of the spectral distribution of standard illuminant D 65 and the standard spectral values of
the colorimetric 2° standard observer CIE 1931 according to ISO/CIE 10527:1991 shall be as given in annex B.
Linear interpolation of these values for steps smaller than 10 nm is permissible.

Add the following new paragraph 6.1.3 and renumber existing 6.1.3.2 to 6.1.3.3 as 6.1.3.3 to 6.1.3.4:
6.1.3.2 Degree of polarisation

The maximum value luminous transmittance for linearly polarised light τ pmax of the filter is determined using linearly
polarised light, the plane of polarisation being orientated so that the luminous transmittance reaches its maximum
value. The minimum value of luminous transmittance to polarised light τ pmin of the filter is determined using linearly
polarised light, the plane of polarisation being oriented so that the luminous transmittance reaches its minimum
value.

Change the title of paragraph 7.1.1 to read:
7.1.1 Information to be supplied with each sunglass and eye protector for the direct observation of the
sun

Add to paragraph 7.1.1:

e) in the case of eye protectors for direct observation of the sun: the warning that direct viewing of the sun is
dangerous. Projection techniques are safe. Alternatively, adequate eye protection specifically designed for
viewing the sun is essential, and must be worn so that no direct radiation from the sun can reach the eye.

f) unless the product complies with 4.1.3.4 the warning: "Not for direct viewing of the sun"
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7.1.2 Additional information to be supplied by the manufacturer

Change b) to read:

b) type and performance of the filter, e.g.:

 photochromic:

 the luminous transmittance in the faded state τ 0;

 the luminous transmittance in the darkened state τ 1;

 -and the photochromic range Rp as a measure for the photochromic performance;

 polarising: the degree of polarisation in percent;

 gradient.

Change the title of 7.3 to read:
7.3 Transmittance or reflectance claims

Any claims of specific transmittance or reflectance values shall be in accordance with the specifications given in
section 4.1.4.

A.1 Daytime

Delete the warning in A.1.

Insert a new paragraph A.3 and renumber old paragraphs A.3 to A.6 as A.4 to A.7.

A.3 Direct observation of the sun

For the direct observation of the sun filters or eye protectors with categories E12 to E16 should be used. Welders
protection filters as specified in EN 169 [8] with scale numbers 12 to 16 are equally suitable. Both filter types may
also be used in conjunction with telescopes (preferably between the eye piece and the eye) for the observation of
the sun. The selection of the category/scale number is a matter of personal preference in comfort (according to
atmospheric conditions and personal glare sensitivity). Usually, filters with category E15 or scale number 15 should
be most adequate.

Eye protectors for direct observation of the sun should be worn so that no direct radiation from the sun can reach
the eye.
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