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Foreword

This revision of BS 4803 : 1972 has been prepared under
the direction of the Electronic Equipment Standards
Committee. It is not related to any publication of the
International Electrotechnical Commission (IEC) but the
UK is taking an active part in the international discussions
which may result in the publication of an international
standard in due course. Because BS 4803 : 1972 was seen
to be out of date and limited in the advice that it gave,

a revision was urgently required to meet the needs both
of manufacturers and of users, and hence this revision

has been published in advance of an international standard.

This British Standard gives practical guidance on the
evaluation of the radiation hazards that arise from the
operation of laser products and systems and it completely
revises and supersedes the information given in

BS 4803 : 1972, [t is recognized that in terms of radiation
safety it is impossible to regard laser products and systems
as a single group, since hazards will vary with such factors
as wavelength, power and pulse length. This standard is
not specifically concerned with electrical hazards.

This revision is published in three separate Parts:

Part 1 provides definitions, algorithms and a summary
of the medical considerations;

Part 2 specifies radiation safety requirements for the

BSI BS*4&803: PART*2 &3 E lb24bbY 0190786 L WH

BS 4803 : Part 2 : 1983

NOTE. Although the three Parts of this standard are available
separately it is strongly recommended that all users of this standard
be in possession of all three Parts.

The recommendations for maximum permissible exposure
(MPE) levels are based on the most recent and reliable
available scientific data on threshold levels for retinal,
corneal and skin damage. In drafting this standard,
cognizance has been taken of parallel work in Committee
Z-136 of the American National Standards Institute Inc.
{ANSI). The values quoted in this standard are intended
to be used as guides for the control of exposure and they
should not be regarded as borderlines between safe and
dangerous levels,

The MPE values of this standard are not intended to be
applicable to patient exposure to laser radiation for the
purpose of medical treatment by such radiation.

The content of two figures in this Part is included in two
figures in Part 3. Certain tables and figures in this Part
are reproduced in Part 3. The relevant tables and figures
are annotated accordingly.

The information given in appendices A and B of Part 1 :
1983, appendix A of this Part and appendices A, B and C
and table 1 of Part 3 : 1983 is included for general
reference and guidance purposes, but should not be

manufacture of laser products, including the classifica- regarded as definitive or exhaustive and reference should
tion of products, according to the maximum permissible  always be made to the definitive text of the appropriate
exposure of eyes and skin to laser radiation. Part(s) of this standard.
These requirements have been concentrated into Part 2 NOTE. It is the responsibility of users of this Part, making reference
- . . to another Part of this standard or to information derived therefrom,
to facil lta’Fe claims by.manufacturer.s that their products to ensure that account is taken of the current amendments.
comply with the requirements of this standard. . . .
The classification system is closely related to that WARNING NOTE. Compliance with the requirements
being developed by the IEC; of this standard in no way absolves the user of this standard
from statutory obligations relating to health and safety at
any stage of the manufacture or use of laser products and
systems.

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

Part 3 provides guidance and information for users on
the safe operation, maintenance and servicing of laser
products used in different environments.

Documents



http://www.avadocuments.com/doc/bs-4803-2-1983
http://www.avadocuments.com/doc/bs-4803-2-1983

BS 4803 : Part 2 : 1983

BSI BS*4803: PART*2 83 MM 1b24LbLY 0190787 & ER

British Standard

Radiation safety of laser products and systems

Part 2. Specification for manufacturing requirements for laser products

Section one. General

1. Scope

This Part of BS 4803 is applicable to laser radiation from
laser products and it specifies manufacturing requirements;
the measurements by means of which laser products are
allocated to product classes; and the requirements for the
construction and the interlocking of laser products on
which the safety precautions for use should be based.

It also specifies requirements for manufacturers to establish
procedures and supply information so that proper
precautions can be adopted.

The requirements of this standard are intended:

{a) to protect persons from laser radiation in the wave-
length range 200 nm to 1 mm by indicating safe working
levels of radiation and by specifying a system of
classification of laser products according to their hazard
potential;

(b) to reduce the possibility of injury by minimizing
unnecessary accessible radiation and to give improved
control of laser radiation by means of protective features;

(c) to ensure adequate warning to individuals of hazards
associated with accessible radiation from laser products,
by means of signs, labels and instructions.

Potential hazards arising from collateral radiation are
outside the scope of this standard.

Laser systems that are supplied to other manufacturers for
use as components of any equipment are not subject to this
Part, but the requirements of this Part should be taken into
consideration.

NOTE 1. The titles of the publications referred to in this standard
are listed on the inside back cover.

NOTE 2. References to Part 1 and Part 3 in this Part relate to
BS 4803 : Part 1 : 1983 and BS 4803 : Part 3 : 1983 respectively.

2. Definitions

For the purposes of this standard the definitions given in
BS 4803 : Part 1 apply, together with those in BS 4727 :
Part 4 : Group 01.

3. Measurements

Measurements of the levels of radiation emitted by laser
products, made for the purpose of classification, shall be
carried out under the conditions specified in clause 29.

Section two. Engineering features

4. General

Laser products require certain built-in safety features,
depending on the class to which they have been assigned by
the manufacturer. Laser product classification is detailed in
clauses 30 and 31. The manufacturer shall ensure that the
personnel responsible for the classification of laser products
have received adequate training to allow them to understand
the full implications of the classification scheme.

No laser product shall permit the emergence of any laser
radiation in excess of class 1 limits other than from the
defined apertures under normal operating conditions.
NOTE. Manufacturing requirements are summarized in appendix A.

5. Protective housing

Each laser product shall have a protective housing which,
when it is in place, prevents human access to laser radiation
in excess of the AEL for the appropriate class.

6. Safety interlocks

6.1 Whenever a laser product is energized, a visible or
audible warning shall be given when any interlock is over-
ridden, whether or not the associated part of the protective
housing is displaced. Any visible warning device shall be
clearly perceivable through protective eyewear specifically
designed for the wavelength(s) of the emitted laser radiation.

6.2 It shall not be possibie to replace a part of the
protective housing while the associated interlock is over-
ridden if this replacement cancels the audible or visible
warning.

6.3 A safe system of working when any interlock is over-
ridden and a procedure for reinstating the interlock
protection shall be provided or specified.

6.4 Any parts of the housing that can be removed or
displaced and are not interlocked {servicing panels) shall be
secured in such a way that removal or displacement of the
parts requires the use of tools for which coins, nail-files,
etc. cannot readily be substituted.

7. Remote interlock connector

Each class 3B and class 4 laser product shall incorporate a
remote interlock connector. When the terminals of the
connector are open-circuited, the output of the laser shall
not exceed the accessible emission limits (AELs) for class 1.
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8. Key control

Each class 3A, class 3B and class 4 laser product shall
incorporate a key-operated master control. The key shall be
removable and the laser shall not be operable when the key
is removed. :

9. Laser radiation emission warning

Each class 3A, class 3B and class 4 laser product shall give
audible or visible warning when it is switched on and
operating or if the capacitors or pulsed lasers are being
charged or have not been adequately discharged. Any visible
warning device shall be clearly perceivable through
protective eyewear specifically designed for the wavelength(s)
of the emitted laser radiation. If the laser and its energy
source are separately housed, and if they can be operated at
a separation distance greater than 2 m, they shall each be
provided with audible or visible warning devices. The visible
warning device(s) shall be so located that viewing does not
require human access to laser radiation in excess of the
AEL for class 1.

10. Shutter or attenuator

Each class 3A, class 3B and class 4 laser product shall
incorporate one or more permanently-attached means
{other than laser energy source switch, mains connector or
key control) capable of preventing human access to laser
radiation in excess of the AEL for class 1.

11. Location of controls

Each laser product shall have its controls so located that
adjustment and operation do not require human access to
laser radiation in excess of the AEL for class 1.

12. Viewing optics

Viewing optics and each viewpoint or display screen
incorporated in a laser product shall provide sufficient
attenuation to prevent human access to laser radiation in
excess of the AEL for class 1. Each shutter or variable
attenuator incorporated in the viewing optics, viewport or
display screen shall provide a means to:

(a) prevent human access to laser radiation in excess of
the AEL for class 1 when the shutter is opened or the
attenuation varied;

{b) prevent opening of the shutter or variation of the
attenuator when human access to laser radiation in
excess of the AEL for class 1 would otherwise be
possible.

13. Scanning laser products

Laser products emitting scanned radiation and classified on
this basis shall not, as a result of scan failure or of variation
in either scan velocity or amplitude, permit laser radiation
in excess of the AEL for the assigned class.

Section three. Labelling

14. General

14.1 The manufacturer shall durably. affix to each laser
product labels in accordance with 14.2 to 14.8 and with
clauses 15 to 23, as appropriate.

NOTE. The preferred sizes of éupplementary labels and warning
labels are given in figures 1 and 2 respectively.
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14.2 The only type face that shail be used for lettering on
supplementary labels shall be Helvetica Medium.

14.3 The lettering on supplementary labels shall be of a
size that renders it clearly legible by normal corrected
vision from a distance of 2 m. The classification shall be
more prominent than the remainder of the text.

14.4 For hazard warning labels (figure 2}, the symbols and
borders shall be in black on a yellow background in
accordance with BS 5378; the symbols shall be placed
centrally on the background and at least 50 % of the area of
the label shall be yellow.

14.5 In all respects, supplementary labels, hazard labels,
mandatory labels, and prohibition labels shall comply with
BS 5378 and supplementary labels shall, in addition,
comply with BS 5499 : Part 1.

14.6 The label(s) shall be legible and clearly visible during
operation, maintenance or servicing of the laser product,
according to their purpose.

14.7 The label(s) shall be so positioned that they can be
read without the necessity for human access to laser
radiation in excess of the AEL for class 1.

14.8 |f the size or design of the laser product makes
labelling impracticable, the label(s) shall be included with
the user information (see clause 24} or on the package.

15. Class 1

Each class 1 laser product shall have affixed a yellow
supplementary label (figure 1) bearing the following words .
in black lettering:

‘CLASS 1 LASER PRODUCT".

For each class 1 laser product that contains a higher class
laser system, details of the latter shall be given in the user
information.

16. Class 2
Each class 2 laser product shall have affixed:

(a) a hazard warning label (figure 2} and a yellow
supplementary label {figure 1) bearing the following
words in black lettering:

‘LASER RADIATION
CLASS 2 LASER PRODUCT’;

(b) a prohibition label and a red supplementary label
{figure 1) bearing the following words in white lettering:

‘Do not stare into beam’.

17. Class 3A
Each class 3A laser product shall have affixed:

{a) a hazard warning label (figure 2) and a yellow
supplementary label {figure 1) bearing the following
words in black lettering:

‘LASER RADIATION
CLASS 3A LASER PRODUCT";

(b) a prohibition label and a red supplementary label
(figure 1) bearing the following words in white lettering:

‘Do not stare into beam’;

{c) a mandatory label and a blue supplementary label
(figure 1) bearing the following words in white lettering:

‘Obtain safety officer’s approval for use of optical

instruments’. Documents
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18. Class 3B
Each class 3B laser product shall have affixed:
{(a) a hazard warning label (figure 2) and a yellow
supplementary label bearing the following words in
black lettering:
‘LASER RADIATION
CLASS 3B LASER PRODUCT’;
(b} a prohibition labe! and a red supplementary label
{figure 1) bearing the following words in white lettering:

‘Avoid exposure to beam’.

19. Class 4
Each class 4 laser product shall have affixed:

{a) a hazard warning label (figure 2) and a yellow
supplementary label (figure 1) bearing the following
words in black lettering:

‘LASER RADIATION
CLASS 4 LASER PRODUCT";

(b) a prohibition label and a red supplementary label
(figure 1) bearing the following words in white lettering:

‘Avoid eye or skin exposure to direct or scattered
radiation’.

20. Aperture label

Each class 3B and class 4 laser product shall have affixed a
vellow supplementary label (figure 1) close to each aperture
through which laser radiation in excess of the AEL for

class 1 and class 2 is emitted. The label(s) shall bear the
following words in black lettering:

‘LASER APERTURE".

21. Radiation output information

Each laser product {except those of class 1) shall be
described on the yellow supplementary label (figure 1)

by statements in black lettering of maximum output of
laser radiation, the pulse duration {if appropriate} and the
laser medium and the principal emitted wavelength(s).

22. Labels for protective housing

22.1 Interlocked panels. A yellow supplementary label
(figure 1) shall be clearly associated with each safety
interlock that when overridden permits human access to
laser radiation in excess of the AEL for class 1. This label
shall bear the following words in black lettering:

‘CAUTION — LASER RADIATION WHEN PANEL
OPEN AND INTERLOCK OVERRIDDEN".

22.2 Non-interlocked panels. A yellow supplementary
label (figure 1) shall be provided for all non-interiocked
panels that when displaced for servicing permit human
access to laser radiation in excess of the AEL for class 1.
This label shall be visible before and after displacement of
the servicing panel and shall be close to the opening created.
The label shall bear the following words in black lettering:

‘CAUTION — LASER RADIATION WHEN OPEN".

22.3 Additional labelling information. In addition the
following supplementary labels shall be provided in
accordance with BS 5378.

(a) If the accessible radiation exceeds the AEL for

class 1 but not that for class 2, a red supplementary label
shall be provided bearing the following words in white
lettering:

‘Do not stare into beam’.

(b) If the accessible radiation exceeds the AEL for
class 2 but not that for class 3A, a red supplementary
label shall be provided bearing the following words in
white lettering:

‘Do not stare into beam’

and a blue supplementary label shall be provided
bearing the following words in white lettering:

‘Obtain laser safety officer’s approval for use of
optical instruments’.

(c) If the accessible radiation exceeds the AEL for
classes 1, 2 or 3A, as appropriate, but not that for
class 3B, a red supplementary label shall be provided
bearing the following words in white lettering:

‘Avoid exposure to beam’.

(d) 1f the accessible radiation exceeds the limits for
class 3B at any wavelength, a red supplementary label
shall be provided bearing the following words in white
lettering:
‘Avoid eye or skin exposure to direct or scattered
radiation’.

23. Warning for invisible laser radiation

In many cases, the wording specified for yellow supplemen-
tary labels (figure 1) includes the phrase ‘laser radiation’.

If the output of the laser product is outside the wavelength
range 400 nm to 700 nm, this shall be modified to read
‘invisible laser radiation’ or if the output is at wavelengths
both inside and outside this wavelength range, to read
‘visible and invisible laser radiation’.
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