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To all whom it may concern:

Be it known that I, PauL Ruporpn, doc-
tor of philosophy, a citizen of the German
Empire, and residing at Carl Zeiss strasse,
Jena, in the Grand Duchy of Saxe-Weimar,
Germany, have invented a new and useful
Photographic Objective, of which the follow-
ing is a specification. '

The invention relates to triple-lens photo-
graphic objectives with a diaphragm in front,
front surface
presents the convexity and a dispersive ce-
mented back surface the concavity towards
the diaphragm. Such objectives aTe already
shown in the patent specification 528155,
Figure 2, and they are shown and described in
the British patent specification 4692/93, Fig.
1. While, however, in the objective de-

Scribed in 4692/93 with reference to Fig. 1

the kinds of glass are chosen, so that the dif-
ference in index of refraction at the dispers-
ive ¢emented surface is about the same
amount as at the collective cemented sur-
face, according to the present invention s
more perfect correction of the spherical or the
astigmatic aberration can be obtained by
augmenting the difference between the re-
fractive indices at the collective cemented

surface—at the cost of the difference at the

dispersive cemented surface—so that the dif-
ference at the collective cemented surface will
be at least twice as great as that at the dis-
persive one. Theresult of this improvement
may be directed to manifest itself either in a
spherical correction for a relatively large
agerture, or in diminished zones of spherical
aberration, or in diminished astigmatic differ-
ences combined with satisfactory flatness of
the image. This result extends not only to
%ject

single o ives, in which the sine condition

is fulfilled simultaneously with spherical cor--

rection, but also to systems, in which little

or no regard has been paid to the sine condi- |

tion. In the first case good components for

_convertible objectives can be obtained, in the.

second, components, of which two must be
combined into a double objective in order to
show a quite satisfactory correction.

- In the annexed.drawing: Fig. 1 fepr’ei

sents a single objective constructed accord-
ing to the invention and corrected so as to
fu%ﬁl alfo the sine condition. Fig. 2 repre-
sents a double objective constructed accord-
ing to the invention, neither component ob-

[

Jbination o

jective being corrected as to the sine condi-
tiomn. .
In the following tables referring to Figs. 1

and 2 the numbers give the radii, thicknesses

and distances for a focal length 100. The
kinds of glass made use of are “rendered
recognizab%e through the refractive index n,
(for the D-liné of the solar spectrum) and ng’
(for the Hy-line of the hydrogen spectrum).

Example 1 (Fig. 1). Achromatic objective
of three cemented.lenses with diaphragm D
placed in front and of the relative aperture
1:11.0. A collective lens IT1is inclosed be-
tween two dispersive lenses T and III

Radiz, Thicknessgs and Distances.

r=15.0 b =1.4
7,=36.4 d: =0.8
3= 6.9 dn =2.0
7’4215. 6 dnr,= 2.2
- Kwnds of Qlass.
I:np=1.4967 ng’ =1. 5063
II: np=1.6128 ne’ =1.6286
IT1 : np=1.6570 ne’ =1. 6810

Example 2 (Fig. 2). Spherically, astig-
matically and chromatically corrected double
objective of two equal triple lenses, in either

of which a collective leps II is inclosed be-

tween two dispersive lenses I and III. The
two components are symmetrically arranged
in front-of and behind the diaphragm D.
The relative aperture of the doub e objective
is1:6.3. - '

-Radii, Thicknesses ang, Distances.

r1=20. 3 b =27 )
1,=54.8 d =1.0
Try= 10.7 dn =4.1"
T4=22 6 ‘ di[1=.2.]_.
Kinds of Glass. |
I: np=1,4626 ne'=1.4714
IT : np=1.5832 fig’=1.5972
OI':mp=1.6240  ng’'=1.6448
1 claim: o

L. In a photographic objective the com-

fp three cemented lenses having a
collective cemented surface near to and con-
vex towards the diaphragm and a cfispersive‘
cemented surface distant from and
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towards the diaphragm, the difference be- '
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tween the refractive indices at the collective -
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cemented surface amounting to at least
double ‘the difference at the dispersive ce-
mented surface. ,

2. Double objective, each component of
which consists o% three cemented lenses with
a collective cemented surface near to and
convex towards the diaphragm and a dispers-
ive cemented surface distant from and con-

cave towards the diaphragm, in each compo-

nent the difference between the refractive in- 10
dices at the collective cemented surface

- amounting to at least double the difference

at the dispersive cemented surface.
-~ PAUL RUDOLPH.

Witnesses:
- Paur KrUGER,
Fritz SANDER.
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