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. JAPANESE INDUSTRIAL STANDARD JIS
Method for Determining Various Functions B 7217-1974
of Projection Lenses (Reaffirmed: 1982)
1. Scope

This Japanese Industrial Standard specifies the method for determining the
focal length, effective aperture, aperture ratio, F number, vignetting factor,
effective vignetting factor chromatic aberration, resolving power, runout of
optical axis, distorsion, and brilliancy of projection lenses, hereinafter
referred to as the "lenses".

2. Classification of Lenses

The lenses for this standard to be applied shall be classified into following
5 classes. However, the anamorphotic lenses and comparation lenses are

. excluded.

(1) 70 mm motion-~picture projection lenses
(2) 385 mm motion-picture projection lenses
(3) 16 mm motion-picture projection lenses
(4) 8 mm motion-picture projection lenses

(5) Slide projection lenses

For the purposes of this standard following definitions apply. Provided that
the side where the enlarged image is generated is called to be front side and the
light source side, to be rear side.

(1) focal 1en§th The distance from the rear side nodal point until the rear

' side focal point.

The focal length f shall be expressed by
f=__y_'_ '
tanf
where »': distance between the image point corresponding to object
point at infinity in the direction at a small angle ¢
relative to optical axis at the front side of lens.

. (2) effective aperture The diameter (D) of the circle having equal area to
the vertical sectional area to optical axis of parallel pencil of rays
passing the lens exitting from the object point at infinity on the optical
axis at the front side of lens.

Applicable Standards:
JIS B 7181-Resolving Power Test Charts for Projection Lenses
. JIS B 7182-Brilliancy Test Charts for Projection Lenses
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(3) aperture ratio The ratio of effective aperture D to focal length f .
It is expressed by the form of 1: A .

S
where A= D

Remark: Generally the aperture ratio effective to contribute to illumi-

nance of projection image plane is expressed by the form of
1: N,

1
where N= s

«: 1/2°of vertical angle of circular conical bundle of rays
passing through the lens, having the vertex on the
optical axis at rear side of lens.

Further, N is coincident with A when the screen is
at infinity.

(4) F number The inverse number of aperture ratio, F number A is ‘
expressed by A=%.

Remark: The F number effective to contribute to illuminance of
projection image plane is the inverse number of effective
aperture ratio specified in Remark of (3).

(5) F number of converging system The value of height of circular cone
of circular cone light facing to projection lens from the centre of
aperture surface according converging system of projeciton Light
source divided by the diameter of the base surface.

(6) vignetting factor The vignetting expressed quantitatively. The ratio
of sectional area S of effective parallel pencil of rays toward other than
the centre of image plane perpendicular to front side of lens and optical
axis relative to the sectional area S, of effective parallel pencil of rays
toward centre of image plane perpendicular to optical axis at front side

Sa

(7) effective vignetting factor In the case of motion-picture projector in
which converging is carried out by main reflecting mirror, the value
of vignetting factor including the decrease by eclipse generated by
standard reflecting mirror.

of lens ( s ) . Generally it is expressed by percentage. ‘

(8) chromatic aberration The aberration in which the position of image
by lens and the magnification are different according to the wavelength
of light., It is measured according to colouring generated at the edge of
picture image.

(9) resolving power The inverse number of width of white and black one
pair on the test chart corresponding to the streak lines of the minimum
interval to be recognized that are resolved when the test chart of the
white and black streak lines of equal interval is projected on the screen.
These are expressed by number of streaks/mm for motion-picture lens
and by number of streaks/(length of diagonal line of image plane) as the
unit,

(10) runout of optical axis The amount of non-coincidence between optical ‘
axts and lens-barrel axis.
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(11) distortion The aberration of lens of which lateral magnification is
different according to the size of image in the projected image plane
when projected at a definite magnification.

(12) brilliancy The degree where the brightness of original picture is
- reproduced on the screen plane.

4, Method -for Determining

4.1 Focal Length

4,1,1 Determining Conditions The determining conditions shall be as
follows:

- (1) The light to be used for determining shall be green-colour light to
be obtained, as a rule, by using in combination the green-colour
filter which transmits optional part in the range of 510 to 560 nm in

. wavelength sufficiently to the white light.

(2) In the case of variable-projection magnification lens (it means the
lens to vary the projection magnification by moving a part of lens
constituting parts) the determining on both points of the minimum
and the maximum magnifications shall be carried out.

(3) In the case of using collimator for determining, the aberration of
the collimator lens is required to be so small that it does not affect
the determining value of focal length of lens. '

Further its aperture shall be sufficiently larger than the effective
aperture of the lens in test condition.

4,1.2 Determining Method The determining method shall be in accordance
with either one of the following.

(1) Method Using Collimator Lens Place an object having known size
Z on the focal surface of collimator lens having known focal length
: fo , form the image of the object on the focal surface of specimen
’ ' : lens facing to the collimator, and determine the size of image 2’ .
However, the size of object Z shall be not more than 1/ 50 of focal
length fo of collimator lens. The focal length of specimen lens
shall be obtained according to the following formula.

r=hy

(2) Nodal Slide System Arrange a microscope having the optical axis .
coincident approximately to the optical axis of collimator and a rotary
stand having slide stand capable of moving in optical axis direction
on a bench parallel to the optical axis of collimator as shown in
Fig. 1.
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