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To all whom it may concern:
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Be it kmown that I, Pavr Ruporrs, doc-
tor of philosophy, a citizen of the German
Empire, =nd 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-

'ingris a specification. ‘
he present invention is an improvement

in certsinn of the Zeiss double objectives de-

scribed in the patent to Rudolph 444714,

It relates to that kind of objectives, the
two compenents of which consist each of a
collective lens and a dispersive lens, both
lenses beimg cemented together, in the one
component a dispersive cemented surface
presenting its concavity towards the dia-

phragm, m the other component a collect-.

ive cememted surface presenting its con-
vexity towards the diaphragm, while in
both compwonents, or only in that one with
the dispersive cemented surface, the dis-
persive lems has higher relative dispersion
-than the cullective lens. ‘
This inrprovement consists in this, that
the colleetowe lens, which appertains to the
dispersive cemented surface, is produced

from a gless of relatively high refractive |
“index, that is to say, one whose refractive

index amwunts to at least 1.54, comse-
quently the height of the index should.sat
least be tiat of a light flint glass. Im all
former comstructions according to the =aid
specification 444714 a glass of very low re-
fractive index has been made use of for; this
collective lzns, in order to obtain en es-

pecially Iarze difference betwzen the refract-
1ve indices at the dispersive cemented sur- |

face. Inmwestigations, upon which the pres-
ent invention is based, have, however, shown
that the mportant point for the correciton
is not so mmch this difference but rather the
height of the index of the collective lens.

The adwzntage of the new objective con-
sists in, tEat relatively large apertures or
small zones of spherical aberration or ssus-
factory fisimess of field can be obtained.
This effecs of the present improvement is in-
dependensof whether the component possess-
ing the coiliective cemented surface 1s com-
posed of twa or three lenses.

The snrexed drawing shows an unsyre-
metrical dwuble objective, in which the m-
vention is mealized.

55 In the wwo following examples of double

Specification of Letf:érs Patent.
Appiication filed Jaly 12, 1907. Serial No. 383,411,

Patented Aug. 4, 1908. .

objectives according to the present inven-
tion the relative aperture is 1:12.5. The
radii, thicknesses and distances refer to a

 focal length 100. The kinds of glass are
cheraeterized by the refractive indices np and go

ng’, of which n, relates to the D-line of the

solar and ns” to the Hy-line of the hydrogen -

spectrum. The relative dispersion is deter-
mined by the expression . .

Example 1 (representedin the drawing:) It
is only in the component with the dispersive

cemented surface, that the dispersive lens 70

has higher relative dispersion than the col-.
lective lens.

n= +17.5 2.9
ro= + 5.8 di= 1.3
ry= +18.6° b=by=1.5
re= —12.8 dy= L1
ry= +18.6 de= 1.8
Tees —14.3 N
- Kinds of glass. - :
: ne'—=Np
7y ng np—1
L 1.6489 T 16744 0.0393
La: 1.6031 1.6239 0.0345
: T 1.5154 1.5275 ° 0.0235
| P 1.6112 1.6260 0. 0242

Example 2: In both components the dis-

persive lens has higher relative dispersion 85

than the collective lens,
Radii, thicknesses and distances.

fi= +16.3 d= 2.8
fr= + 6.5 . &= 186 .
ry=  +17.2 ' hi=by=1.4
re= —18.6 d;= 14 .
fi= 4242 ) de= 186
re= —20.4
Kinds of glaes.
) ng'~np

ny ng' “ag—1
Iiispersive lens Ly: 1.6042 1.6222 0. 0298
Collectivelens L: | 1.5639 1.5778 . 0.0247
Dispersive lens Ls: 1.5101 1.5211 0.0216
Collective lens Lq: 1.6211 . 1.6341 - 0.0209
I claim:

1. Unsymmetrical double objective, one
component of which consists of a.collective
lens and a dispersive lens cemented together,
the collective lens having the lower relative
dispersion and the dispersive lens the higher
one, the cemented surface being dispersive
and presenting its concavity towards the
diaphragm, and the refractive index of the
coll%ctive lens amounting to at least 1.54,
and the other component of which includes a
collective cemented surface convex towards
the diaphragm. '
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2. Objective of two components, each con-
sisting of a collective lens and a dispersive

~ lens cemented together, one component
having a collective cementsad surface convex

5 towards the diaphragm, the other compo--

nent having a dispersive cemented surface
concave towards the diaphragm, and the col-
lective lens of this other component having a

. 895,045

refractive index of at least 1.54 and a rela-
tive dispersion which is lower than that of 10
the dispersive lens of the same component.

| PAUL RUDOLPII.
Witnesses: 7 - . » |
_Pavn Kricer,

Frirz SaxpER,
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