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FOREWORD 
 
 

This Malaysian Standard was developed by the Working Group on Protective Helmet for 
Road Users under the authority of the Industry Standards Committee of Road Vehicles. 
 
This Malaysian Standard is the second revision of MS 1065, Specification of eye protectors 
for motor cyclists. 
 
In the revision of this Malaysian Standard, reference was made to United Nations Economic 
Commission for Europe Regulation No. 22 Revision 4 (UNECE R 22), Uniform provisions 
concerning the approval of protective helmets and their visors for drivers and passengers of 
motor cycles and mopeds  
 
Major modifications in this revision are as follows: 
 
a) the title has been changed to “Protective helmets and visors for vehicle users - 

Specification - Part 2: Visors“; 
 
b) incorporation of new clause on “Normative references”; 
 
c) addition of new definitions; 
 
d) addition of new test methods as given in the annexes; and 
 
e) deletion of few requirements on goggles and pair of lenses.  
 
MS 1 consists of the following parts, under the general title Protective helmets and visors for 
vehicle users - Specification: 
 
Part 1: Protective helmets 
 
Part 2: Visors 
 
This Malaysian Standard cancels and replaces MS 1065:2001. 
 

Compliance with a Malaysian Standard does not of itself confer immunity from legal 
obligations. 
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PROTECTIVE HELMETS AND VISORS FOR VEHICLE USERS - 
SPECIFICATION - PART 2: VISORS  

(SECOND REVISION) 
 

 

1  Scope 
 
This standard specifies requirements for visors for motor cyclists. It deals with materials, 
construction, attachment, optical properties, testing, Iabelling and marking. 
 
The standard incorporates the basic requirements for visors capable of maintaining visibility 
and providing protection for the eyes of motor cyclists. 
 

 
2 Normative references 
 
The following normative references are indispensable for the application of this standard. For 
dated references, only the edition cited applies. For undated references, the latest edition of 
the normative reference (including any amendments) applies. 

 
MS 1: Part 1:2011 (Third revision), Protective helmets and visors for vehicle users - 
Specification - Part1: Protective helmets  
 
MS ISO 2859, Sampling procedures for inspection by attributes 
 
ISO 565, Test sieves - Metal wire cloth, perforated metal plate and electroformed sheet - 
Nominal sizes of openings 
 
 

3  Definitions 
 
For the purposes of this standard the following definitions apply: 
 
3.1  lens 
 
The transparent component of the eye protector through which the wearer sees. 
 
NOTE.   In this standard the term ‘lens’ is not restricted to its optical sense. 
 

3.2   luminous transmittance 
 
The ratio of the luminous flux transmitted by the visor to the incident luminous flux. 
 

3.3   prismatic power 
 
The property of a lens to displace the image of an object expressed as 100 times the ratio of 
the apparent displacement of the object to the distance of the object from the lens. 
 
NOTES: 
 
1.  Prismatic power is a dimensionless quantity. 
 
2.  The former unit of measurement of prismatic power, i.e. prism dioptre, is numerically equal and is extant in 
ophthalmology and optometry. 



MS 1-2:2011 

 © STANDARDS MALAYSIA 2011 - All rights reserved 2 

 
 
 
 
3.4   refractive power 
 
The property of a lens to diverge or converge rays of light, expressed as the reciprocal of the 
focal length in metres (m). 
 
NOTES: 
 
1.   The unit of measurement for refractive power is reciprocal meter (m

-1
). 

 
2.   The former unit of measurement, i.e. dioptre, is extant in ophthalmology and optometry. 
 
3. The power of a divergent lens is given as negative sign. 
 

3.5   visor 
 
A transparent protective screen extending over the eyes and covering all or part of the face. 
 
3.5.1   integral visor 
 
A built-in visor forming a single congruous unit to a helmet. 
 
3.5.2  universal visor 
 
A transparent add-on visor supported in front of the face to shield the eyes. 
 
 

4 Materials 
 
4.1  Construction materials 
 
Visors may be made from any material which comply with the performance and optical 
requirements of this standard. 
 
4.2  Finish 
 
Visors shall be free from any projections, sharp edges or features likely to cause discomfort or 
injury during use. 
 
4.3  Visual quality 
 
On visual inspection of the viewing area (see 4.4) visors shall be reasonably free of 
manufacturing flaws such as pits, scratches, greyness, water-marks, bubbles, Iocal 
aberrations and inclusions which could impair or prevent the use of the visors for their 
intended purpose, or be cosmetically noticeable.  Visual inspection shall be carried out under 
good illumination against a suitable background with the unaided eye although spectacles 
may be worn if required. 
 
NOTE.  Adequate lighting conditions for the above inspection purpose would be those recommended in MS 603. 

 
4.4  Viewing area 
 
The viewing area of visors is determined by the area contained in a rectangle 120 mm long 
and 50 mm high, symmetrically located about the vertical centreline, in the horizontal plane in 
the 'as worn' position. 
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4.5   Flame propagation 
 
All materials used in the construction of visors shall be resistant to flame propagation.  
Materials which are known to be fire risk shall not be used for visors. 
 
4.6   Protection against corrosion 
 
After being tested in accordance with Annex B, the metal components of visors shall be 
smooth and free from corrosion when visually inspected. 
 
 

5 Design 
 
5.1 Protection against skin irritation 
 
The design of visors shall be such as will reduce to a minimum the possibility of skin irritation 
due to abrasion. 
 
5.2 Strength of visors 
 
Visors shall be designed to comply with the mechanical strength requirements in 7.2. 
 
5.3 Integral visor 
 
Integral visors shall be capable of being easily opened.   
 
5.4 Visor opening 
 
Visors which are not designed as an integral part of the helmets shall be easy to remove from 
the wearer’s field of view without the simultaneous use of both hands. 
 
 

6 Construction 
 
6.1 Protection against injuries from visors 
 
Visors shall be free from projections, sharp edges or other features likely to cause discomfort 
or injury during use. 
 
6.2 Interchangeable components 
 
Adjustable or interchangeable parts or components incorporated in visors shall be easy to 
adjust, interchange or replace without the aid of special tools. 
 
6.3 Static field of vision 
 
Visors including integral visors, shall not interfere with the peripheral vision designed into the 
helmet (see 6.6 of MS 1: Part 1:2011).  The minimum temporal field of view of visors should 

not be less than 70°. The downward field of view should not be less than 45°. 
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6.4 Method of attachment of visors 
 
6.4.1 Attachment of visors 
 
Visors, including integral visors attached to helmets shall satisfactorily maintain their position 
in relation to the eyes without discomfort during use. 
 
6.4.2 Removal of visors in emergencies 
 
The removal of a visor or universal visor from the field of view in an emergency shall not 
require the simultaneous use of both hands. 
 
NOTE.  Sequential operation of clamps and clips by a single hand is acceptable. 

 
 

7 Attributes of visors 
 
7.1 Stability at ambient and elevated temperatures 
 
Visors shall be stable at ambient and elevated temperatures and when tested in accordance 
with Annex C shall show no physical distortion on completion of the test and: 
 
a)  the optical properties shall not have deteriorated beyond the limits imposed in 8.2; and 
 
b)  the strength shall meet the requirement of 7.2.2. 
 
7.2 Mechanical strength 
 
7.2.1 General 
 
The visors shall be soundly constructed and shall be free from obvious defects.  They shall be 
capable of withstanding a test for general robustness in accordance with method for the 
determination of mechanical strength as Annex A. 
 
7.2.2 Performance criteria 
 
When visors are tested in accordance with Annex A, there shall be no fracture of the lens or 
of the frame as specified below. 
 
7.2.2.1 Visors fracture 
 
A visors shall be considered to have failed if cracks through its entire thickness or into two or 
more pieces. 
 
7.2.2.2 Visors splinter 
 
No sharp splinters are produced if the visor is shattered.  Any segment having an angle less 
than 60° shall be considered as a sharp splinter. 
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8 Optical properties 
 
8.1 Luminous transmittance of visors 
 
8.1.1 Measurements of luminous transmittance 
 
The luminous transmittance of visors shall be determined from its value of spectral 
transmittance in the range 380 nm to 780 nm, at wavelength intervals of 10 nm or less, 
weighted by the corresponding ordinates of the photo-optic luminosity curve of the CIE 
Standard Photometric Observer and by the relative spectral energy distribution of CIE 
Standard Illuminant D65. 
 
NOTE.  Visual or instrumental photometric methods may be used for routine tests after verification of accuracy by 
comparison with the spectrophotometric method. 

 
8.1.2 Requirements 
 
Visors shall have a luminance transmittance of not less than 80 %. 
 
8.2 Refractive properties of visors 
 
8.2.1 Measurement of refractive properties 
 
The refractive properties of visors shall be determined as follows: 
 
Visors measurement shall be made at the horizontal plane of the visor in the as worn position 
32 mm from the centre line of the visor along a line perpendicular to the tangent to the centre 
line (see Figure 1). 
 

 
Figure 1.  Datum centres for visor 

 
The measuring light beam shall be parallel to the median plane of the visors and in the same 
direction relative to the visors for the measurements. 
 
8.2.2 Requirements 
 
The table contains the permissible refractive powers at the sight points. The sight points are 
located in the reference plane 32 mm to the right and the left of the longitudinal median plane 
(see Figure 3b of MS 1: Part 1:2011). 
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Table 1.  Permissible refractive power values for visors 
 

Spherical 
effect 

Astigmatic effect Prismatic effect difference 

Horizontal 

2

21 D + D  

(m
-1

) 

│D1 - D2│ 

(m
-1

) 
 

Base out 
(cm/m) 

 
Base in 
(cm/m) 

Vertical 
(cm/m) 

 
± 0.12 

 
0.12 

 
1.00 

 
0.25 

 
0.25 

where, 
 

D1 and D2  is the refractive effect in two main sectors. 

 
The requirements for the prismatic effect apply to the difference between the values at the 
two sight points. 
 
The refractive powers shall be measured according to method specified in Annex J. 
 
The visors shall comply to the following requirements: 
 
a) spherical effect shall be ≤ ± 0.12 m

-1
; 

 
 
b) astigmatic effect  shall be ≤ 0.12 m

-1
; and 

 
c) prismatic effect : 

 
i) prismatic power shall be ≤ 0.25 cm/m in the vertical meridian;  
 
ii) prismatic power shall be ≤ 1.00 cm/m in the horizontal meridian (base out); and 
 
iii) prismatic power shall be ≤ 0.25 cm/m in the horizontal meridian (base in). 
 

8.3 Light diffusion 
 
Visors shall be free from any significant defects likely to impair the vision, such as bubbles, 
scratches, inclusions, dull spots, holes, mould marks, scratches or other defects originating 
from the manufacturing process in the field of vision. The light diffusion shall not exceed the 
following values when measured in accordance with the method specified in Annex E: 
 
a) 0.65 cd/m

2
/l (before abrasion); and 

 
b) 5.0 cd/m

2
/l (after abrasion). 

 
If different results arise when this is assessed, the requirements on scattered light shall be 
measured and assessed over an area 5 mm in diameter which includes the presumed error. 
In addition, the regular transmittance shall not deviate by more than ± 5 % from the reference 
value, measured in one of two sight points specified in Table 1, at any point within the field of 
vision of the visor. 
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8.4 Recognition of signal light 
 
Visors shall in addition be sufficiently transparent, shall not cause any noticeable distortion of 
object as seen through the visor, shall be resistant to abrasion, resistant to impact and shall 
not give rise to any confusion between the colour used in road traffic sign and signals. The 
relative visual attenuation quotient (Q) shall not be less than: 

 
a) 0.80 for red and yellow signal lights; 
 
b) 0.60 for green signal light; and 
 
c) 0.40 for blue signal light. 
 
The relative attenuation quotient shall be measured by the method given in 8.4.1 before the 
abrasion test. 
 
8.4.1 In a parallel beam, with the test specimens being irradiated vertically, determine the 
spectral transmittance values between 380 nm and 780 nm and then the transmittance and 
the visual attenuation quotient in accordance with the equations given in Annex F. 
 
To calculate the luminous transmittance, the spectral distribution of standard illuminant D65 
and the spectral values of the colorimetric 2° standard observer CIE 1931 according to 
ISO/CIE 10526 shall be used. The product of the spectral distribution of standard illuminant 
D65 and the spectral values of the colorimetric 2° standard observer CIE 1931 according to 
ISO/CIE 10526 is given in Annex G. When calculating the value of Q from the spectral 
measurements, the value in Annex G shall be used. Linear interpolation of these values for 
steps equal or less than 10 nm is permissible. 
 
8.5 Spectral transmittance 
 
In the range 500 nm to 650 nm, the spectral transmittance, measured by the method given in 
paragraph 8.4.1, of the visor shall not be less than 0.2τv. The spectral transmittance shall be 
measured before the abrasion test. 
 
8.6 Scratch resistance 
 
Test procedure and requirements for optical qualities and scratch resistance are as described 
in Annexes D and H. After the scratch resistance test the visors shall comply to the following 
values: 
 
a) 0.65 cd/m

2
/l (before abrasion); and 

 
b) 5.0 cd/m

2
/l (after abrasion). 

 
8.7 Mist retardant visor (optional requirements) 
 
The internal face of the visor is regarded as having a mist retardant facility if the square of the 
specular transmittance has not fallen below 80 % of the initial value without misting within 
20 s when tested as described in Annex K. Such facility may be indicated by the English 
words “MIST RETARDANT”. 
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9 Test specimen of visors 
 

The tests shall be conducted on visors of each design or model and each visor shall comply 
to the appropriate requirements. 
 
This standard makes no provision for statistical sampling, quality control or contractual 
arrangements. 
 
Where compliance with this standard is to be assessed on the basis of statistical sampling 
and inspection. The sampling plan should be in accordance with the relevant clause in MS 
ISO 2859. 
 
The designation of an acceptable quality level does not imply that the supplier has the right to 
supply knowingly any defective item or unit of product. 
 
 

 10 Marking 
 
The name or registered trade name or mark of the manufacturer or applicant shall be marked 
on the visor or on a label securely attached thereto. 
 
Visors designed to fasten on to specific designs or brands of helmets shall be clearly marked 
to this effect. 
 
NOTE.  Manufacturer who place the number of this standard on visors. packaging or literature related thereto 
should ensure that the visors are manufactured to comply with the standard. 

 
 

11 Informative labelling 
 
In addition to the marking requirement of Clause 10, durable labels shall be attached to their 
wrapping conforming to Clause 12. If any brochure accompanying visors, then it shall contain 
the information prescribed in Clause 12. 
 
 

12 Printing of labels and brochures 
 
12.1 Cleaning instructions 
 
Complete cleaning instructions shall be provided. 
 
12.2 Wording 
 
The wording shall be as follows: 

 
 WARNING 
 
Visors damaged by scratches will reduce visibility and should be replaced. 
 
Visors having minor scuffed areas or small surface scratches should not be used at night. 
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Contact with petroleum products and other solvents may impair the optical properties and 
reduce the mechanical strength. 
 
12.3 Printing 
 
The printed wordings shall be clearly legible. 
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Annex A 
(normative) 

 
 

Method for the determination of mechanical strength 
 
 

A1 Scope 
 
This annex sets out the method for determining the mechanical strength of visors for motor 
cyclists. 
 
A1.1 Mechanical characteristics 
 
The helmet, fitted with its visor and previously conditioned in accordance with the provisions 
of 7 d) (MS 1:Part 1:2011), shall be placed in accordance with the provisions of Clause 11 
(MS 1: Part 1:2011) on a test headform of suitable size.  The test headform selected from 
among those mentioned in Clause 6 (MS 1: Part 1:2011) shall be so placed that the basic 
plane is vertical. 
 
A1.1.1 The test apparatus used shall be as described in Table A1, the metal punch being 
placed in contact with the visor in the vertical symmetrical plane of the headform to the right of 
point K. The apparatus shall be designed in such a way that the punch is stopped not less 
than 5 mm above the headform. 
 
The testing device mentioned in A1.1.1 above shall have the following characteristics: 
 

Table A1. Characteristic for testing device 
 

Mass of punch 0.3 kg ± 10 g 

Angle of cone forming punch head 60° ± 1° 

Radius of rounded top of punch head 0.5 mm 

Mass of the drop hammer 3 kg ± 25 g 

 
    

A1.1.2 When the drop-hammer falls from a height of 1 m + 0.005 m, measured between the 
top face of the punch and the lower face of the hammer, it shall be ascertained that no sharp 
splinters are produced if the visor is shattered. Any segment having an angle less than 60° 
shall be considered as a sharp splinter. 
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Annex B 

(normative) 
 

 

Method for the determination of resistance to corrosion 
 

 

B1 Scope 
 
This annex sets out the method for determining the resistance to corrosion of metal frames, 
side shields and other metal components of visors for motor cyclists. 
 
 

B2 Principle 
 
Metal parts of visors are immersed in an aqueous solution of sodium chloride and examined 
for signs of corrosion. 
 
 

B3 Apparatus and reagent 
 
B3.1  Glass container of sufficient dimensions to hold the metal parts to be immersed. 
 
B3.2  Heat source. 
 
B3.3  Aqueous solution of 10 % (by mass) of technical grade sodium chloride. 
 
 

B4 Procedure 
 
The procedure shall be as follows: 
 

a)  clean the surface of the metal parts; 
 

b)  heat some of the aqueous solution to boiling point; 
 

c)  immerse the cleaned metal parts in the hot solution for a period of 15 min; 
 

d)  remove the metal parts from the hot solution and immerse them in the remaining cold 
aqueous solution; 

 

e)  remove the metal parts taking care not to remove the adhering liquid and allow to dry at 
room temperature for 24 h; and 

 

f) rinse the metal parts in lukewarm water, dry and inspect. 
 
 

B5  Reporting of result 
 
Any corrosion shall be reported. 
 
NOTE.  Discoloration occurring in the metal parts of visors after the above test should not be taken as being 
corrosive. 
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Annex C 
(normative) 

 
 

Method for the determination of stability at ambient and elevated 
temperatures 

 
 

C1 Scope 
 
This annex sets out the method for determining the stability at ambient and elevated 
temperatures of visors for motor cyclists. 
 
 

C2 Principle 
 
A visor is immersed in air at ambient and elevated temperatures to determine its stability. 
 
 

C3 Apparatus 
 
C3.1 A support or stand constructed of rigid material. 
 
C3.2  A circulating-air oven having a usable space with volume of not less than 0.25 m

3
, and 

capable of maintaining a temperature of 50 °C ± 2 °C. 
 
 

C4 Procedure 
 
C4.1 With the visor mounted on the support, and in the ‘as worn’ position, condition the 

complete assembly in an ambient temperature of 25 °C to 30 °C for a minimum of 30 min. 
Then test the visor for compliance with the requirements of 4.1; 
 
C4.2  With the visor mounted on the support, and in the ‘as worn’ position, place the 
complete assembly in the oven for a period of 30 min.  The temperature of the oven 

throughout this period shall be maintained at 50 °C ± 2 °C; and 
 
C4.3  Within 2 min of removal from the oven, test the visor for compliance with the relevant 
requirements specified in 4.1. 
 
The maximum time for which the visor may be out of the oven before any test shall not 
exceed 5 min.  It shall then be returned for a minimum of 15 min, before again being 
withdrawn. This process shall be continued until the visor has completed all necessary 
testing. 
 
 

C5 Order of testing 
 
The optical performance test shall be carried out first followed by the impact resistance test. 
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C6 Environmental test conditions 
 

The tests shall be conducted at an ambient temperature of 25 °C to 30 °C.  The test 
equipment shall be allowed to stabilise before testing is commenced. 
 
 

C7 Reporting of results 
 
Results shall be reported as follows: 
 
a) failure to pass the optical tests; or 
 
b)  failure to pass the impact test. 
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Annex D 
(normative) 

 
 

Optical qualities and scratch resistance 
 
 

D1 Test procedure 
 
D1.1 The test piece shall be taken from the flattest part of the visor in the area specified in 
paragraph D1.1.1 and its minimum dimensions shall be 50 mm x 50 mm. The test shall be 
carried out on the face corresponding to the outside of the visor. 
 
D1.1.1 The field of vision of the visor is defined by: 
 
a) a dihedron defined by the reference plane of the headform and a plane forming an angle 

of at least 7° upwards, its edge being the straight line L1 L2, with points L1 and L2 
representing the eyes; 

 
b) two segments of dihedral angles symmetrical to the median vertical longitudinal plane of 

the headform.  Each of these dihedral angles is defined by the median vertical 
longitudinal plane of the headform and the vertical plane forming with this plane an angle 
of 90°, its edge being the straight line LK; and 

 
c) the lower edge of the visor. 
 
D1.2 The test piece shall undergo ambient-temperature and hygrometry conditioning in 
accordance with 7 b) of MS 1: Part 1:2011. 
 
D1.3 The test shall comprise the following sequence of operations: 
 
a) the surface of the test piece shall be washed in water containing 1 % detergent and 

rinsed with distilled or demineralised water, then carefully dried with a grease-free and 
dust-free linen cloth; 

 
b) immediately after drying and before abrasion, the luminous transmittance shall be 

measured using the method given in 8.4.1, and the light diffusion shall be measured 
according to one of the methods specified in Annex E; 

 
c) the test piece shall then be subjected to the abrasion test described in Annex H, during 

which 3 kg of abrasive material shall be projected at the sample;  
 
d) following the test, the test piece shall again be cleaned in accordance with D1.3 a); and 
 
e) immediately after drying the light diffusion after abrasion shall be measured by using 

again the same method used in accordance with D1.3 b) above. 
 
 

D2 Requirements 
 
D2.1 Three similar test pieces, each from a different visor and taken from the area 
specified in D1.1.1, shall meet the requirements of 8.4.1 and 8.6. 
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D2.1.1 In a parallel beam, with the test specimens being irradiated vertically, determine the 
spectral transmittance values between 380 nm and 780 nm and then the transmittance and 
the visual attenuation quotient in accordance with the equations given in Annex F. 
 
To calculate the luminous transmittance, the spectral distribution of standard illuminant D65 
and the spectral values of the colorimetric 2° standard observer CIE 1931 according to 
ISO/CIE 10526 shall be used. The product of the spectral distribution of standard illuminant 
D65 and the spectral values of the colorimetric 2° standard observer CIE 1931 according to 
ISO/CIE 10526 is given in Annex G. Linear interpolation of these values for steps smaller than 
10 nm is permissible. 
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Annex E  
(normative) 

 

 

Methods of measuring light diffusion and light transmission coefficient 
 
 

E1 Equipment 
 
The test arrangement is shown in Figure E1. 
 
NOTE. The measurement principle is identical to the method (a), but the diameter of the measuring is smaller 
(approximately 2.5 mm) and the test arrangement is simplified. 

 
The beam of the laser (L) is expanded using the two lenses L1 and L2 and is directed towards 
the measuring point of the ocular (P). Ocular (P) is positioned in such a way what it can rotate 
around the axis of the beam. 
 
The deviation of the beam is a function of the prismatic refractive power at the measuring 
point.  
 
The annular or circular diaphragm, whichever is chosen, is at a distance of 400 mm ± 2 mm 
from the centre of the ocular. The lens A then produces the image of the centre of the ocular 
on the photoreceptor S. 
 
The part of the test arrangement, comprising the diaphragms, the lens and the receptor is 
designed to rotate about the vertical axis through the centre of the ocular. 
 
The ocular and the detector part of the apparatus has to pivot in order to compensate for any 
prismatic refractive power of the ocular. 
 
NOTE.   For oculars without corrective effect, it is not necessary, in most cases, for the ocular and the detector part to 

pivot. 
 

E2 Procedure 
 
E2.1 Calibration of the apparatus 
 
Set up the apparatus, the essential features of which are shown in Figure E1, without the 
ocular in place. Put the annular diaphragm BR in place. Rotate the detector part of the 
apparatus (consisting of a photoreceptor S, a lens A and the annular diaphragm BR) 
horizontally about P so as to align the light beam from the beam expander (consisting of a 
lens L1, with a typical focal length of 10 mm, a lens L2 with a typical focal length of 30 mm and 
a circular diaphragm B with a pinhole of sufficient size so as to provide a uniform beam) with 
the centre of the annular diaphragm BR. Measure the flux Φ1R falling onto the photoreceptor S, 
corresponding to the total non-diffused light. Replace the annular diaphragm BR by the 
circular diaphragm BL. 
 
Measure the flux Φ1L falling onto the photoreceptor, corresponding to the total non-diffused 
light. 
 
Obtain the reduced luminance factor for the apparatus, Ia*, for the solid angle ω using the 
following equation: 
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1L

1Rφ
ω
1

I Φ
= .

*

a
 

  
where, 
 
Φ1R is the luminous flux without the visor in the parallel beam and with the annular 

diaphragm BR in place; 
 
Φ1L is the luminous flux without the visor in the parallel beam and with circular diaphragm BL 

in place; and 

 
ω is the solid angle defined by the annular diaphragm BR. 
 
E2.2 Testing of the visor 
 
Place the visor in the parallel beam at position P as shown in Figure E1. Repeat E2.1 with the 
visor in place and with the visor rotated about the axis of the beam to a position such that the 
prismatic deviation by the visor is horizontal. Rotate the detector part of the apparatus so that 
the light beam falls on the centre of BR. Obtain the reduced luminance factor for the apparatus 
including the visor, Ig, for the solid angle ω using the following equation: 
  

 
2L

2R

ω
1

I Φ
Φ

= .
*

g
 

 
 
where, 
 
Φ2R is the luminous flux with the visor in the parallel beam and with the annular diaphragm 

BR in place; 
 
Φ2L is the luminous flux without the visor in the parallel beam and with circular diaphragm BL 

in place; and 

 
ω is the solid angle defined by the annular diaphragm BR. 

 
Then calculate the reduced luminance factor I* of the ocular using the following equation: 

 
 III

***

ag
−=  
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Key 
 
L laser with wavelength of 600 nm ± 70 nm (class 2 laser recommended <1 mW, 

diameter of beam between 0.6 mm and 1 mm) 
L1 lens (10 mm nominal focal length) 
L2 lens (30 mm nominal focal length) 
B circular diaphragm (a hole of 0.1 mm approximately produces a uniform light beam) 
P visor sample 
BR annular diaphragm, the diameter of the external circle being 28 mm ± 0.1 mm and the 

inner circle 21 mm ± 0.1 mm (see Note 2) 
BL circular diaphragm of 10 mm nominal diameter 
A lens, 200 mm nominal focal length and 30 mm nominal diameter 
S photoreceptor 
 

Figure E1. Arrangement of apparatus for measurement of light diffusion 
 
 
The distance between the annular/circular diaphragm and the centre of the ocular shall be 
400 mm ± 2 mm. 
 
The focal lengths of the lenses are only given as a guide. Other focal lengths may be used, 
for example, if a wider beam is desired or a smaller image of the sample is to be formed on 
the receptor. 
 
The diameters of the annular diaphragm circles shall be measured to an uncertainty not 
exceeding 0.01 mm in order that the solid angle ω may be determined accurately; any 
deviation from the nominal diameters shall be taken into account by calculation. 
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Annex F 
(normative) 

 

 

Definitions 
 

 
The luminous transmittance τv  is defined as: 

 

 

 

 

 

 

 

 

 

The relative visual attenuation quotient Q is defined as: 
 

 

 

where, 
 

τ v  is the luminous transmittance of the visor relative to the standard illuminant D65; and 

 

τ sign  is the luminous transmittance of the visor relative to the spectral power distribution of 

the traffic signal light and it is given by the following equation: 
 

 

 

 

 

 

 
 

where, 
 

( )λλSA  is the spectral distribution of radiation of CIE standard illuminant A (or 3 200 K 

light source for blue signal light) (see ISO/CIE 10526); 
 

( )λλS D65  is the spectral distribution of radiation of CIE standard illuminant D65 (see 

ISO/CIE 10526) 
 

( )λV  is the spectral visibility function for daylight vision (see ISO/CIE 10527); 

 

( )λτS  is the spectral transmittance of the traffic signal lens; and  

 

( )λτV  is the spectral transmittance of the visor.  

 

( ) ( ) ( )

( ) ( ) λλλ

λλτλλ

τ

λ

λ
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=
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⋅⋅⋅

∫

∫
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∫
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Annex G 
(normative) 

 
 

Products of the spectral distribution of radiation of the signal lights and 
standard illuminant D65 as specified in ISO/CIE 10526 and the spectral 

visibility function of the average human eye for daylight vision as 
specified in ISO/CIE 10527. 

 

 

Table G1.  Products of the spectral distribution of radiation of the signal lights and 
standard illuminant 

 

( ) ( ) ( )λλλλ τ SA VS ⋅⋅  Wavelength 
(nm) 

Red Yellow Green Blue 

( ) ( )λλλ VS D65 ⋅  

380 0 0 0 0.000 1 0 

390 0 0 0 0.000 8 0.000 5 

400 0 0 0.001 4 0.004 2 0.003 1 

410 0 0 0.004 7 0.019 4 0.010 4 

420 0 0 0.017 1 0.088 7 0.035 4 

430 0 0 0.056 9 0.352 8 0.095 2 

440 0 0 0.128 4 0.867 1 0.228 3 

450 0 0 0.252 2 1.596 1 0.420 7 

460 0 0 0.485 2 2.638 0 0.688 8 

470 0 0 0.902 1 4.040 5 0.989 4 

480 0 0 1.671 8 5.902 5 1.524 5 

490 0 0 2.997 6 7.886 2 2.141 5 

500 0 0 5.355 3 10.156 6 3.343 8 

510 0 0 9.083 2 13.056 0 5.131 1 

520 0 0.181 7 13.018 0 12.836 3 7.041 2 

530 0 0.951 5 14.908 5 9.663 7 8.785 1 

540 0 3.279 4 14.762 4 7.206 1 9.424 8 

550 0 7.518 7 12.468 7 5.780 6 9.792 2 

560 0 10.734 2 9.406 1 3.254 3 9.415 6 

570 0 12.053 6 6.328 1 1.397 5 8.675 4 

580 0.428 9 12.263 4 3.896 7 0.848 9 7.887 0 

590 6.628 9 11.660 1 2.164 0 1.015 5 6.354 0 

600 18.238 2 10.521 7 1.127 6 1.002 0 5.374 0 

610 20.382 6 8.965 4 0.619 4 0.639 6 4.264 8 

620 17.654 4 7.254 9 0.296 5 0.325 3 3.161 9 

630 13.291 9 5.353 2 0.048 1 0.335 8 2.088 9 

640 9.384 3 3.735 2 0 0.969 5 1.386 1 
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Table G1.   Products of the spectral distribution of radiation of the signal lights and 
standard illuminant. (continued) 

 

( ) ( ) ( )λλλλ τ SA VS ⋅⋅  Wavelength 
(nm) 

Red Yellow Green Blue 

( ) ( )λλλ VS D65 ⋅  

650 6.069 8 2.406 4 0 2.245 4 0.810 0 

660 3.646 4 1.441 8 0 1.359 9 0.462 9 

670 2.005 8 0.789 2 0 0.630 8 0.249 2 

680 1.114 9 0.437 6 0 1.216 6 0.126 0 

690 0.559 0 0.219 1 0 1.149 3 0.054 1 

700 0.290 2 0.113 7 0 0.712 0 0.027 8 

710 0.153 3 0.060 1 0 0.391 8 0.014 8 

720 0.074 2 0.029 0 0 0.205 5 0.005 8 

730 0.038 6 0.015 2 0 0.104 9 0.003 3 

740 0.023 2 0.008 9 0 0.051 6 0.001 4 

750 0.007 7 0.003 0 0 0.025 4 0.000 6 

760 0.004 5 0.001 7 0 0.012 9 0.000 4 

770 0.002 2 0.000 9 0 0.006 5 0 

780 0.001 0 0.000 4 0 0.003 3 0 

Sum 100 100 100 100 100 
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Annex H 
(normative) 

 

 

Abrasion test procedure 
 

 

H1 Description of the test equipment 
 
The sand spray test equipment consists essentially of that illustrated in Figure H1. The gravity 
tube consists of three separate rigid polyvinylchloride tubes (PVC hard) of the same diameter, 
with two polyamide sieves mounted in between. The sieves should have a mesh size of 
1.6 mm. The speed of the turntable shall be 250 rpm ± 10 rpm. 
 
 

H2 Abrasive material 
 
Natural quartz sand of a grain size of 0.50 mm to 0.7 mm, with no oversize, obtained by 
sieving on wire sieves complying with ISO 565 with a mesh size of 0.50 mm and 0.7 mm. The 
sand may be used up to 10 times. 
 
 

H3 Test procedure 
 
A 3 kg quartz sand of 0.50 mm to 0.7 mm grain size is allowed to drop through a gravity tube 
from a height of 1 650 mm onto the sample to be tested. The test piece and, if necessary, a 
control-piece are mounted on a turntable, the axis of which is at a 45° angle to the direction of 
the sand. 
 
The test pieces are mounted on the turntable in such a way that the area to be measured 
does not extend beyond the turntable. Whilst the turntable is rotating, 3 kg of sand are 
allowed to spray over the test pieces. 
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Dimensions in millimetres 

 
 
Key 
 
a parts of gravity tube 
b container with discharge jet, containing at least 3 kg sand 
c upper sieve 
d lower sieve 
e test piece 
f test piece holder (turnable) 
 
NOTE.  Copper-zinc alloy (brass) discharge jet, the apparatus of which is kept central by three tie-rods. The 
dimensions in parentheses apply only to a phototype and not obligatory. 
 

Figure H1.  Sand spray equipment 
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Annex J 
(normative) 

 
 

Test of refractive powers 
 
 

J1 Spherical and astigmatic refractive powers 
 
J1.1 Apparatus 
 
J1.1.1  Telescope, an aperture nominally 20 mm and a magnification between 10 times and 
30 times, fitted with an adjustable eyepiece incorporating a reticular. 
 
J1.1.2  Illuminated target, consisting of a black plate incorporating the cut-out pattern shown 
in Figure J1, behind which is located a light source of adjustable luminance with a condenser, 
if necessary, to focus the magnified image of the light source on the telescope objective. 
 
The large annulus of the target has an outer diameter of 23 mm ± 0.1 mm with an annular 
aperture of 0.6 mm ± 0.1 mm. The small annulus has an inner diameter of 11.0 mm ± 0.1 mm 
with annular aperture of 0.6 mm ± 0.1 mm. The central aperture has a diameter of 0.6 mm ± 
0.1 mm. 
 
The bars are nominally 20 mm long and 2 mm wide with a nominal 2 mm separation. 
 

 
Figure J1. Telescope target 

 
 
J1.1.3 Filter, its maximum transmittance in the green part of the spectrum should be used to 
reduce chromatic aberrations. 
 
J1.1.4 Calibration lenses, with positive and negative spherical refractive powers of 0.06 m

-1
 

± 0.01 m
-1

, 0.12 m
-1 

± 0.01 m
-1

 and 0.25 m
-1

 ± 0.01 m
-1

. 
 
J1.2 Arrangement and calibration of apparatus 
 
The telescope and illuminated target are placed on the same optical axis 4.60 m ± 0.02 m 
apart. 
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The observer focuses the reticule and the target and aligns the telescope to obtain a clear 
image of the pattern. This setting is regarded as the zero point of the focusing scale of the 
telescope. 
 
The focusing adjustment of the telescope is calibrated with the calibration lenses (see J1.1.4) 
so that a power of 0.01 m

-1
 may be measured. Any other calibration method may be used. 

 
J1.3 Procedure 
 
The visor is mounted in front of the telescope as worn and measurements shall be taken at 
the sight points as specified in 8.2.2. 
 
J1.3.1 Spherical and astigmatic refractive power 
 
J1.3.1.1 Visors without astigmatic refractive power 
 
The telescope is adjusted until the image of the target is perfectly resolved. The spherical 
power of the visor is then read from the scale of the telescope. 
 
J1.3.1.2 Visor with astigmatic refractive power 
 
The target on the visor is rotated in order to align the principal meridians of the visor with the 
bars on the target. The telescope is focused firstly on one set of bars (measurement D1) and 

then on the perpendicular bars (measurement D2). The spherical power is the mean
2

21 D + D , 

the astigmatic refractive power is the absolute difference, │D1 - D2│, of the two measurements. 
 
 

J2 Determination of the difference in prismatic refractive power 
 
J2.1 Apparatus 
 
The arrangement of the reference method is shown in Figure J2. 
 
J2.2.1 Procedure 
 
The diaphragm LB1, illuminated by the light source, is adjusted in such a way that it produces 
an image on the plane B when the visor (P) is not in position. The visor is placed in front of 
the lens L2 so that the axis of the visor is parallel to the optical axis of the test assembly. 
 
Adjustable tilt visors are positioned with their ocular regions normal to the optical axis of the 
equipment. 
 
Measure the vertical and horizontal distance between the two displaced images arising from 
the two ocular areas of the visor. 
 
These distances in centimeter (cm) are divided by 2 to give the horizontal and vertical 
prismatic difference in cm/m. 
 
If the light paths which correspond to the two eye regions cross, the prismatic refractive power 
is ‘base in’ and if the light paths do not cross, it is ‘base out’. 
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Key 
 
La light source, for example, small filaments lamp, laser with wavelength of 600 nm ± 70 

nm, etc. 
J interface filter, with peak transmittance in the green part of the spectrum (required only 

if a filament lamp is used as the light source) 
L1 achromatic lens focal length between 20 mm and 50 mm 
LB1 diaphragm, diameter of aperture 1 mm nominal 
P visor 
LB2 diaphragm as shown in detail A 
L2 achromatic lens, 1 000 mm nominal focal length and 75 mm nominal diameter 
B image plane 
 

Figure J2.  Arrangement apparatus for measurement of prismatic difference 
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Annex K 
(normative) 

 

 

Test for mist-retardant visor 
 

 

L1 Apparatus 
 
Apparatus to determine the change in the non-diffused transmittance value, as shown in 
Figure L1. 
 
The nominal diameter of the parallel beam is 10 mm. The size of the beam divider, reflector R 
and lens L3 shall be selected in such a way that diffused light is captured up to an angle of 
0.75°. If a lens L3 with a nominal focal length f3, 400 mm is used, the nominal diameter of a 
diaphragm is 10 mm. The plane of the diaphragm shall lie within the focal plane of the lens L3. 
 
The following focal lengths f1 of the lens L1 are nominal examples and will not affect the test 
results: 
 
a) f1 = 10 mm; and  
 
b) f2 = 100 mm 
 
The light source shall be a laser with a wavelength of 600 nm ± 70 nm. 
 
The volume of air above the water bath is at least 4 L. The seating ring has a nominal 
diameter of 35 mm and a nominal height of 24 mm is then measured to the highest point of 
the seating ring. A soft rubber ring, 3 mm thick and 3 mm wide (nominal dimensions), is 
inserted between the sample and the seating ring. 
 
The water bath container also contains a ventilator to circulate the air. In addition, there shall 
also be a device to stabilise the temperature on the water bath. 
 
 

L2 Samples 
 
At least 3 samples of the same type are to be tested. Before the test, the samples are 
conditioned for 1 h in distilled water (at least 5 cm

3
 water per cm

2
 sample surface area) at  

23 °C ± 5 °C, then dabbed dry and then conditioned in air for at least 12 h at 23 °C ± 5 °C and 
50 % nominal relative humidity. 
 
 

L3 Procedure and evaluation 
 
The ambient temperature during the measurement is 23 °C ± 5 °C. 
 
The temperature of the water bath is set at 50 °C ± 0.5 °C. The air above the water bath is 
circulated using a ventilator, so that it becomes saturated with water vapour. During this time, 
the measurement opening is to be covered. The ventilator is switched off before the 
measurement. 
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To measure the change in the value of the transmittance rτ  the sample is placed on the

seating ring and the time determined until the square of rτ has dropped to less than 80 % of

the initial value of the sample without fogging (time without fogging). 

u

bτ r Φ
=
Φ2

where, 

bΦ  is the luminous flux when there is fogging on the sample; and  

uΦ  is the luminous flux before fogging. 

Initial fogging of maximum 0.5 s duration shall not be taken into consideration in the 
evaluation. 

NOTES: 

1. Since the light beam passes through the samples twice, this measurement definesτ 2

r

.  

2. The period until the start of the fogging can usually be determined visually. However, with some types of coating
the formulation of the surface water causes diffusion to increase more slowly so that visual evaluation is difficult. The 
detection apparatus described in Annex J1.1 should then be used. 

Figure L1.   Test apparatus for mist-retardant visor 
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