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1 Claim.

An application has been filed in Germany
May 31, 1937.

The present invention refers to photographic
and projection objectives consisting of four single
lenses, which are axially spaced by air and the
third lens of which is dispersive while the three
other lenses are convergent. The lenses and re-

fractive surfaces are designated according to their .

sequence in photographing, the first lens being

the lens, and the front surface of a lens being
the surface, next to the object to be photo-

graphed. In projection, the first lens and the
front surface of a lens are, accordingly, next to
the projection screen. Objectives of this kind
have often been suggested with a view to obtain-
ing wide apertures. The invention aims especially
at improving such objectives of the said kind in
which the front surfaces of the first and the
second lens and the rear surface of the fourth

lens are convex, in which each of these surfaces B

is curved more strongly than the other surface

-of the same lens, in which the rear surface of the

third lens is more strongly curved than the front
surface of this lens, and in which the axial dis-

‘fance apart of the third and the fourth lens is

greater than the axial distance apart of the third
and the second lens. It has been attempted.to
Improve these objectives with respect to image
quality by making use of strongly curved ce-

mented surfaces, without which the objectives -
‘are by far not so good. :

A good objective of wide apérture can be ob-
tained, however, also without recourse being had
to cemented surfaces by providing that the front
surface of the first lens has a radius of curvature

. greater than 55%  of the focal length of the

objective, that the axial thickness of the second
lens is greater than 129% of the focal length of
the objective, that the third lens is of  glass
having a refractive index ma greater than 1.66
and an Abbe number » smaller than 33.0, and
that the radius of curvature of the rear surface
of the second lens is nio greater than the focal
length of the objective. While being very simple
in construction, this objective. offers nevertheless

a very good image defination having an a,ngula.;'-

field of up to approximately 40°.

The accompanying drawing, which illustrates
the invention, shows by way of example a pro-
Jection objective that consists of lenses Ii, I,

L3 and L4 axially spaced by air and whose lens _
13 is dispersive while its lenses Li, Lz and I« are’

convergent. This objective has a maximum rela-
tive aperture of 1:1.9, :

(C1. 88—57)

The magnitudes stated in the following table
as the radii, thicknesses and axial distances of the
lenses refer to a focal length of the objective
of 100 mm, -

) Thickn Kinds of glass
5 icknesses
Radil and distances
- . nRa . b4
=+ 85.4 .
di= 7.7 1.6138 | 56.3
r3=~500
U= 0.5
ry=-4 44,5
di=19.0 1.6138 | 66.3
ri=-+ 70.0
. ly= 4.5
r3=~135
di= 2,0 1.7174 | 29.5
ri=-- 34.3 . .
. 13=19.0
yy=-+146
dy= 8.0 1.6138 | 56.3
ri=— 46.8 :
I claim:

In a photographic objective comprising four
single lenses in axial alignment and spaced by
alr, the third lens being dispersive and the other
lenses convergent, the front surfaces of the first
and the second lens and the rear surface of the
fourth lens being convex and having radii of
curvature numerically smaller than the focal
length of the objective, the front surface of the
first lens having a radius of curvature greater

than 55% of the focal length of the objective,

and the rear surface of the second lens being

-concave and having a radius of curvature corre-

sponding to at most the focal length of the
objective, the rear surface of the third lens being
concave and having a radius of curvature numeri-

-cally smaller than that of the front surface of

this lens and greater than 25% of the focal length

‘of the objective, the axial distance apart of the
third and the fourth lens being greater than the

axial distance apart of the third and the second
lens and smaller. than 30% of the focal length
of the objective, the axial thickness of the second
lens being greater than 12% and smaller than
30% of the focal length of the objective, and the

third lens being of glass of a refractive index na

greater than 1.66 and smaller than 1.89 and hav-

ing an Abbe number » smaller than 33.0 and ”56"‘1

greater than 23.0. .
ROBERT RICHTER.
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