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Foreword

BS 4301 was first published in 1968 under the dirertion of
the Instruments Standards Committee. This revision has
been prepared under the direction of the Optical Equipment
Standards Committee and has been based on a draft
submitted by the Scientific instrument Manufacturers’
Association. BS 4301 : 1968 is withdrawn.

BS 308, particularly Part 3, provides ampie scope for the
definition of complex shapes on drawings and these
recommendations contain only directions on matters not
covered or inadequately covered in BS 308. In particular,
and because of the common practice in the optical industry
to use angular measurements when measuring and checking
optica! elements and subassemblies, this standard intraduces
the use of angular values and fringes in the tolerance frames,

" This special need for optical drawings is not covered in-

BS 308 : Part 3, and BS 4301 should be regarded ‘as a
supplement to that standard.

This revision also takes into account other national
standards {such as the German national standards

DIN 3140 and DIN 58170} and was submitted as a working
draft to the first meeting of the relevant subcommittee of
ISO/TC 172, Optics and optical instruments, held in

April 1980, It will be reviewed as the international work
proceeds and consideration will be given to the need to
align BS 4301 with the relevant international standard. It is
unlikely that an international standard will be sufficiently
advanced for comparison before 1985 and, to avoid delay,
this revision of BS 4301 is being published now.

This revision incorporates changes in the presentation of
the text so that explanatory figures appear adjacent to the
relevant text. Particular attention is also drawn to further
changes from the 1968 edition as follows.
{a) The revision of BS 308 in 1972, with its amendments
in 1975 and 1976, is referred to in place of the 1964
edition,

BS 4301 : 1982

{b) The interpretation of defect ratings for Inclusions
has been simplified.
{c) The code, 3/, for form errors is no longer preferred.

{d} The visibitity standards for assessing cosmetic defects
have been limited to three (two of which were previously
recommended) znd have been given new reference codes.
Tests have indicated that different inspectors occasionally
did not correctly rate adjacent scratches in test sets
complying with the earlier recommendations. Statistical
analysis of the results of the tests has indicated that the
risk that different inspectors would record inaccurate
grades for standard scratches (and, therefore, for cosmetic
defects) can be significantly reduced by reducing the
number of visibility standards and increasing their
spacings. Scratches previously numbered 1 and 3 have
now been deleted, 2 is now identified as A, 4 is now
identified as B, and a new scratch C has been introduced
(equivalent to what would have been 6 had the previous
series been extended), 1t is expected that these changes
will help to avoid the contention that exists in use over
the acceptability, or otherwise, of cosmetic defects
which, generally, have insignificant effect on optical
performance,

{e) The recommendations for specifying surface texture
have been simplified, and account has been taken of
techniques using a profile meter instrument to detect
irreqularities in polished surfaces. Previously only
descriptive terms were used.

{f} The symbols for different grades of polished surfaces
have been simplified by including a numeral in the basic
diamond symbol, in place of the appropriate number of
adjacent diamond symbols previously used.

)
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British Standard Recommendatlons for ;

Preparation of drawings for optlcal elements and systems

e

Section one. Introduction -~ - - 7%

1. Scope

These recommendations apply to the presentation,

on drawings, of design and functional requirements for
optical elements and systems. Sections five, eight and nine
include information considered necessary for the correct
appreciation and application of the recommendations.

The material included is that necessary to provide a
standardized method of presenting informztion on
drawings, and is not intended to impose restrictive
practices upon designers.

2. References

The titles of the standards publications referred 1o in thls
standard are listed on the inside back cover.

3. Introductory notes

3.1 BS 308 methods should be used unless recommended
otherwise in this standard,

3.2 The inclusior. in these recommendations of the means
of indicating various parameters of optical elements or
systems does not imply a requirement'that such
information should be on a drawing:.Therefore on a
drawing the omission of any parameter shou!d be taken as
indicating that there is no requirement. The preferred
method, however, relative to the use of defect codes

(see table 1) is to follow the index figure and abligue line
by a hyphen {e.g. 5/-) as this signifies that the lack of
instruction is deliberate.

Additionally, the use of the instruction ‘(see note)’ as an

alternative to the hyphen can be used to indicate the
presence of a note giving further information. [n this case
the note should be numbered to provide easy reference
(see 7.5).

In some circumstances the individual defect rating of
elements is not critical within the context of the
performance of the complete assembly or subassembly.
In such cases there is no reason to insist on the defect
rating of each element when assembled being within a
stated specification, and it is recommended that the defect
rating should be enclosed in brackets, thus: 5/{a x b x ¢}.
This will indicate to the manufacturer of the total system
that the rating is for guidance only, but should be applied
to individual elements being provided as replacements in
existing systems.

4. Definitions

For the purposes of this standard the definitions given
below, and at the beginning of some later sections, apply.

2

NOTE. The definitions given below are of a general nature and arg
therafore not included in vtch section. Further definitions are given

in the relevan-,-l;ectlons.

4.1 element. /An optical unit that cannot be subdivided
into other optical units.

4.2 field stop. The aperture or any of its images limiting

* the extent of the. object \newed

4.3 pupil. The aperture or any of its images limiting the
bundle of rays entering the system from an object point
at the centre of the ficld.

NOTE 1. The entrance pupil is the pupil in the object space.
NOTE 2. The exit pupil is the pupil in the image space.

4.4 optical axis. The ray path passmg through centres of
pupils and field stops.

4.5 test region. An optivally effective surface or space,
or both, that is subject to testing to ascertain defects.

4.6 test field. The portion of a test region that is
effective in the system at any one time.

Section two. General recommendations,
methods of presentation and definition of
materials for optical elements and systems

5. Types of drawing
Three types of drawing may be needed, as indicated
in5.1t05.3.

5.1 Optical arrangement. An optical arrangement drawing
is only for reference and should show the relative positions
of al! the elements or subassemblies of a complete optical
system and should specify, as appropriate, the following:

{a) element or subassembly reference part numbers
(or parts-list reference numbers);

{b) separation distances;

{c} msgnification and/or system equivalent focal length;
{d) magnification between consecutive image planes;
(e} True field of view;

{f) position and sizes of field stops;

{g) position and sizes of pupils;

{h) clear apertures at element or subassembly
companent surfaces,

(i} details of Isght source;

{i) special notes regarding assembly and test procedures;

{k)} movements required for magnification and focus
adjustment;

{1} mounting interface data.
An example is shown in figure 1.

7138 g3
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All dimensions are in millimetres unless otherwise stated.

Figure 1. Optical arrangement drawing

5,2 Optical subassembly. An optical subassembly drawing
should give, as appropriate, the following; )

(a) element part numbers (cr parts-list reference
numbers) and assemblies on which each is used;

(b} details of cement or other method of fixing
(see section eleven);

(e} dimensions and tolerances that are additional to
those given in the detail drawings;

{d) equivalent focal length or test data;

{e) special notes regarding assembly and test procedures,

5.3 Optical detail. An optical detail drawing should give,
as appropriate, the following:

Table 1, Summary of defect codes and symbols

(a) assembly or subassembly to which the detail applies;
{b} material specification {see clause 9);

{c) codes for material defects {see sections three,
four and five);

{d) dimansional data with tolerances (see clause 8}:
including centring and equivalent focal (ength;

(e) surface texture {see section nine);
(f) surface treatment {see section ten);
(g) test regions and test data (see 7.7);

(h) codes for surface defects (see section eight) and form
errors {see section six).

(i) table ? printed as an explanatory key.

1 fS— Strain birefringence

Ly A Inclusions

2/ Homogené@ty

£ or 3/___ . Surface form error

FAY S Lens cqntring error .
5/ —— " Surface defects

Rough, not worked
“Rough, working optianal

Réugh, working mardatory

Polished, coarse

Polished, medium

Potished, fine

Palished, very fine

Coating, first surface reflective
C'oaiing, s;.'cond surface refl;active
Coating, partial reflective

Coating, anti-reflective
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