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5 Claims.

1

This invention relates to photographic lens sys-
tems, and more particularly to improvements in
photographic objective lens systems using a modi-
filed Gauss lens comprising, in general, two me-
nisci arranged at each side of a diaphragm and
between two condensing lenses forming the outer
components of the lens system. It has been
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found that objectives of the general type de-

scribed exhibit spherical aberrations of oblique
bundles detrimental to the quality of the image,
and it has been proposed to diminish such er-
rors by making the menisci relatively slightly
curved. However, such an arrangement results
in a deterioration of the Petzval condition so
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tion which causes fogging of the photographic
emulsion when exposed for longer periods of
time. To protect the photographic emulsion
from this radiation, it is advisable to insert a
lead-containing glass in front thereof. - In par-
ticular, the last lens in the objective close to the
image may be made of flint glass so that the
radioactive radiation emitted by the preceding
lenses is to a large extent absorbed by the lead
in the flint glass. —_—

Further features and advantages of the pres-
ent invention will become more apparent from
the following description in conjunction with the
drawings in which:

that a sufficiently flat anastigmatic field is not 15 Fig. 1 is a cross~-sectional view through an ob-
obtained. jective system according to one embodiment of
It is an objéct of the present invention to pro- the invention; and
vide a high quality photographic objective. PFig. 2 is a cross-sectional view of an objective
It is a further object of this invention to pro- showing another embodiment of the invention.
vide an improved photographic objective elimi- 20 In Fig. 1, ¢ shows a flint glass plate and ¢ a
ating aberrations to 2 high degrete . photographic emulsion.
t15 also an object of the invention to protect The following two examples correspond to the
the sensitive photographic film or plate against embodiments illustrated in Figs. 1 and 2, respec-
radiation emanating from radio-active materia tively.
in the condensing lenses. .- 25 EXAMPLE 1 _
“The above and other objects are accomplished /=100, relative opening 1:2, angle subtended by
according to the present invention by reducing image 50°
the Petzval sum for an objective lens system of
the modified Gauss type to a minimum by mak- nd v
ing all condensing lenses of the system of glass 30 -
types having a refractive index exceeding 1.65 e TR e
and the Abbé number exceeding 50, that is r; =—305.2 ’ ’
(N>1.65, and V>50). This has a favorable ef- rom—sgrsa | 70|
fect on the spherical aberration of obliquely in- dr= 5.3 165017 | 33.7
cident beams, but for large angles the spherical 35 DAL PN
aberration is still too large. 'To eliminate the = 437,18 -
residual error, it is further proposed by the pres- - toggs | BT | Loz o548
ent invention to separate the condensing and dis- _ di=44 | 154814 | 45.9
persing lenses, which constitute the condensing = 2400 23=18.9 :
component on the object side, by an air gap. 40 o= 8236 | .
By suitably shaping the two lenses, this air gap =+119.76 3= 5. L.o82LT |- 38.0
forms a dispersing air lens having the shape of ro= —BL15 ds= 9.3 160112 | 54.8
a positive meniscus, its concave side facing the e ) a= 2.0
object; the width of the air lens should not ex- e T T sig
ceed 5% of the focal length of the objective as- 45 ra= —95.62 | ' ’
sembly.
In accordance with another feature of this in- Seidel’s coefficients
vention, the quality of the objective may be fur-
ther improved and the simultaneous correction area A B r P a
of the spherical aberration and of the coma made -
still more accurate by splitting the meniscal 131050 102088 1 e Fo.q88r | 0.0
component at the object side of the aperture into —3.1627 | +-1.6147 | —0.8244 | ~0.1473 | --0.4961
two separate lenses, one condensing and one dis- 10004 | 0. Gato | 100753 Troves | 1
persing, the air lens therebetween having a dis- -+0.0164 | —0.0415 | --0.1053 | —0.0793 |  —0.0659
persing effect. Tk | —aor | 0| —Lume | -2 ot
Glass types with a refractive index exceeding +0.0317 | +0.0723 | +40.1640 | +-0.0340 | --0.4538
1.65 and a comparatively smaller dispersion, 1“8; 3(7)3'1’ ;8' 8?:’;57; 'l'gj 2822 18 ﬁég '.;8' oiss
suitable for the condensing lenses of the pres- +1.1525 | +0.0466 | +0.0019 | --0.4275 | -+0.0174
ent invention, usually contain thorium oxide. . +0.3225 | -4-0.0029 | +0.0401 | +0.1923 | --0.0928

Hence, these glass types emit radipactive radia-




2,022,478

EXAMPLE 2
f=100, relative opening 1:2, angle subtended by image 50°
L J
ng v
n=- 53.84
dy=13.25 1. 6923 54.7
r3=—382. 69
. o= 0.54
r3=--328.33
d2= 3.92 1. 65017 33.7
ry=-+110.12
as= 0.2
rs=- 34.36
ds= 6.67 1. 6923 54.7
re=-+ 56.75 ’
a3= 0.39
rr=<- 50.27
dy= 4,51 1. 57501 413
rs=- 23.69
24=20,02
ro=—34.28
ds= 3.63 1. 58217 38.0
rio=-+115.3
de= 8.78 1. 6923 54.7
r=— 54.16
as= 1.96
riz=-1268. 86
d1= 6,08 1.71715 47.9
ri3=-106.21 )

Seidel’s coefficients

ares A B T P A
--1. 5489 | 4-0.8339 | ~-0.4490 | 4-0.7508 | -+0.6508
+2.5478 | —1.4610 |.-0.8378 | --0.1069 | —0.5417
—2.5886 | -+1.4453 | —0.8070 | ~0.1200 | +0.5176
-+-0.0001 | -0.0055 | -4-0.3455 | —0.3578 { —0.7668
--0. 2807 . 2235 | +0.1780 | -+-1.1806 | -}-1.0809
--0.0269 | —0.1516 | -4-0.8556 | —0.7209 | —0.7598
~0,0414 | 40.1792 ; —0.7760 | +0.6160 | --0.6927
—1.0817 | ~0.9567 | —0.8462 | —1.5411 | —2.1116
[ —2.2002 | 40.0356 | —0.0006 | —1.0735 | +40.0173
+0.0255 { +-0.0612 | +0.1470 | 40.0357 | -0.4389
-+0. 8048 | —0.0868 | -0.0004 | --0.7553 | —0.0824
_| =0.0099 { -4-0.0564 | —0.3210 | 40.1553 | -}-0.9424
~+1.0131 | —0.0257 0.0006 | 40.3932 | —0.0100
SUM.aloooos -+0.3170 | 40.1588 | -0.0721 | 40.1995 | --0.0773

Throughout the specification, examples and
claims, various symbols are used to indicate the
following:

r=radius of lens surface
d=thickness of lens
a=distance of two lenses at their crest
f=~focal length
na=refractive index for the d-line
» for Abbé’s number
Seidel--coefficients:
A for spherical aberration
B for coma
T for astigmatism
P for curvature of image
A for distortion ‘

It is to be clearly understood that, while the
invention has been described and illustrated in
connection with specific embodiments thereof,
various modifications and variations within the

" spirit and scope thereof may occur to those
skilled in the art. We intend to be limited, there-
fore, only by the claims appended to this speci-
fication and forming g part thereof.

What is claimed is:

1. A photographic objective lens system com-
prising two meniscal components arranged be-
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tween two positive components, at least three of
sald components consisting of a positive and a
negative element, wherein the separate positiver
components as well as the positive elements ce-
mented to respective negative elements are of
glass having a refractive index exceeding 1.65_
and the Abbé number exceeding 50, that is
(N>1.65, V>50), an air gap in the form of a
positive meniscus between the two elements
forming the positive component on the object
side of the system, said air gap having its con-
cave side directed toward the object and having
an axial thickness not exceeding 5% of the focal
length of the objective.

2. A photographic objective lens system as de-
fined in claim 1, wherein the meniscal compo-
nent at the object side of the system consists
of a positive and a negative element, and a dis-
persing air lens is provided therebetween.

3. A photographic objective as defined in
claim 1, comprising lead containing light-trans-
parent glass means absorbing radio-active rays

positioned between the Jast lens of the objéctive
and the photographic emulsion.

4. A photographic objective as defined in clalm
3 wherein said _light-transparent absorbing
means is g plate of flint glass.
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5. X photographic objective ilens system com-
prising two meniscal components arranged be-
tween two positive components, at least three of
said components consisting of a positive and a
negative lens element, the first three positive
elements being of glass having a refractive in-
dex exceeding 1.65 and an Abbé number exceed-
ing 50, that is N>1.65, V>50, an air gap in the
form of a positive meniscus between the two ele-
ments forming the positive component on the
object side of the system, said air gap having its
concave side directed toward the object and hav-
ing an axial thickness not exceeding 5% of the
focal length of the objective, a dispersing air
gap between the elements of the meniscal com-
ponent on the object side of the system, the last
of said positive components on the image side
being a flint glass lens absorbing radioactive

rays.
GUSTAV KLEINEBERG.

OTTO ZIMERMANN.
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