PATENT

SPECIFICATION

DRAWINGS ATTACHED
Inventors: EDUARD HUBERT and HARRY ZOLLNER

No. 10139/58.

850,117

Date of Application and filing Complete Specification: March 28, 1958,

Complete Specification Published: Sept. 28, 1960,

Index at acceptance: —Class 97(1), B7C.

International Classification:—G02b.
COMPLETE SPECIFICATION

Improvements in or relating to Photographic [Lenses
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We, VEB CARL ZEIss JENA, a Body Cor-
porate, incorporated under the laws of the
Eastern Zone of Germany, of Carl-Zeiss-
Strasse, Jena, Germany, do hereby declare the
invention, for which we pray that a patent may
be granted to us, and the method by which it
is to be performed, to be particularly described
in and by the following statement: —

This invention relates to a lens of the Gauss
type for taking and reproducing photographs
wherein the back focal length is greater than
0.7 times the focal length and which contains
on either side of a diaphragm between two
convergent elements a dispersive meniscus
doublet whose concave surface faces the dia-
phragm, all elements of the system in front
of the diaphragm being menisci, and the rear
system of which consists of a biconcave ele~
ment and two biconvex elements, the cemented
surfaces of the dispersive menisci being con-
vergent, and in which the medial value of the
refractive indices of the two dispersive ele-
ments next to the diaphragm is at most 1.65
and the refractive index of the rear element of
each of the two dispersive menisci is greater
than that of the element cemented to it

The invention aims at obtaining a lens of
the foregoing kind having high luminous in-
tensity in which all image errors are corrected
for a large aperture, and to this end, in accord-
ance with the invention the lens is so- con-
structed as to fulfill at one and the same time
the following conditions:

(a) the radius of the front surface of the
front dispersive meniscus is up to 0.02 times
the focal length of the lens greater than the
absolute value of the radius of the rear sur-
face of the rear dispersive meniscus;

(b) the sum of the absolute values of the
said two radii is equal to at least 0.85 and at
most 0.90 times the focal length of the lens;

(©) the radius of the cemented surface of
the front dispersive meniscus is equal to at
most 0.55 and at least 0.50 times the focal
length of the lens;

[Price 3s.6d.]

(d) the radius of the cemented surface of
the rear dispersive meniscus is equal to at
most 1.7 and at least 1.2 times the focal length
of the lems;

(¢) the radius of the rear surface of the
front dispersive meniscus is equal to at least
0.26 and at most 0.28 times the focal length
of the lens;

(f) the absolute value of the radius of the
front surface of the rear dispersive meniscus
is equal to at least 0.29 and at most 0.32 times
the focal length of the lens;

(8) all four convergent elements are of the
same glass having a refractive index between
1.65 and 1.70; and

(h) the difference of the refractive index of
the rear element and that of the front element
of the rear dispersive meniscus is between 0.06
and 0.10,

In order that the invention may be more
readily understood reference is made to the
accompanying drawing, which illustrates an
embodiment of a lens according to the inven-
tion.

In this lens, the focal length =100, the
relative aperture 1:2 and the back focal length
S*=72.4. The lens consists of six elements 1,
IL, III, IV, V and VI. The elements L I
and IIT are the system in front of a diaphram
and all meniscal. T and IT are convergent, I1I
is dispersive. Of the lenses IV, V and VI of
the system in the rear of the diaphragm. IV
is biconcave, and V and VT are biconvex. The
elements IT and IIT as well as the elements IV
and V constitute each a dispersive meniscus
of two cemented elements concave towards the
diaphragm. F* is the focus on the image side,

The radii », to r1p of the surfaces of the
elements, the thicknesses d; to drv of the ele-
ments, the distances /; to I, between the ele-
ments, the refractive indices 7, to ng  and

I Iv
the Abbe figures v; to vy; of the glasses are
indicated in the following table ; —
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£=100 1:2 S1=724
= 57-9 g v
net d= 9.2 I 1.66200 56.1
2= + 174.9
’ L= 02 I 1.66200 56.1
r,=+ 43.5
dy= 6.7 3101 1.67246 323
=+ 535
e dr = 8.4 v 1.60156 352
=+ 26.7
BT 1,=19.9 \% 1.66200 56.1
=— 30.1
o dy= 3.8 VI 1.66200 56.1
r,='-+137.0
de=14.1
= — 42.8
L= 0.6
ry='+227.3
der= 9.5
I,=— 960
WHAT WE CLAIM IS: — most 0.55 and at least 0.50 times the focal
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1. A photographic lens the back focal lengin
of which is greater than 0.7 times its focal
length and which coatains on either side of a
diaphragm between two convergent elements,
a dispersive meniscus doublet concave towards
the diaphragm, all elements of the system in
front of the diaphragm being menisci, and the
rear system of which consists of a biconcave
element and twa biconvex elements, the powers
of the cemented surfaces of the dispersive
menisci being convergent, and in which the
medial value of the refractive indices of the
two dispersive elements next to the diaphragm
is at most 1.65 and the refractive index of the
rear element of each of the two dispersive
menisci is greater than that of the element
cemented to it, characterised by the feature
that the following conditions are fulfilled at
one and the same time;

(2) the radius of the front surface of the
front dispersive meniscus is up to 0.02 times
the focal length of the lens greater than the
absolute value of the radius of the rear surface
of the rear dispersive meniscus;

(b) the sum of the sbsolute values of the
said two radii is equal to at least 0.85 and at
most 0.90 times the focal length of the lens;

(c) the radius of the cemented surface of
the front dispersive meniscus is equal to at

length of the lens;

(d) the radius of the cemented surface of
the rear dispersive meniscus is equal to at
most 1.7 and at least 1.2 times the focal
length of the lens;

(e) the radius of the rear surface of the
front dispersive meniscus is equal to at least
0.26 and at most 0.28 times the focal length
of the lens;

(f) the absolute value of the radius of the
front surface of the rear dispersive meniscus
is equal to at least 0.29 and at most 0.32
times the focal length of the lens;

(g) all four convergent elements are of the
same glass having a refractive index between
1.65 and 1.70; and

(h) the difference of the refractive index of
the rear element and that of the front element
of the rear dispersive meniscus is between 0.06
and 0.10.

2. Photographic lens according to Claim 1,
characterised by the following values of the
radii of curvature » of the surfaces of the lens
elements, the thicknesses d of the elements,
the distances apart /, the refractive indices ny,
and the Abbe figures v of the glasses for a
focal length =100, a back focal length S'=
72.4, and a relative aperture of 1:2
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=4+ 57.9 ng
d;= 9.2 1 1.66200
=+ 174.9
= 0.2 II 1.66200
ry=i4+ 43.5
dp= 6.7 11X 1.67246
r,=+ 53.5
dyr= 8.4 v 1.60156
rs=+ 26.7
1.=19.9 v 1.66200
r,=— 30.1
diy= 3.8 VI 1.66200
r,=!+137.0
dv= 14.1
ry= — 42.8
;= 0.6
ry="+227.3
dv1= 9.5
r,=— 96.0
3. A photographic lens substantially as here- H. A. L. VENNER,
in described with reference to the accom- Chartered Patent Agent,
panying drawing, 1 Great James Street, Bedford Row,
London W.C.1.

Agent for Applicants.

Leamington Spa: Printed for Her Majesty’s Stationery Office, by the Courier Press.—1960.
Published by The Patent Office, 25, Southampton Buildings, London, W.C.2, from which
copies may be obtained.
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the Original on a reduced scale.

I SHEET This drawing is a reproduction of
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