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COMPLETE SPECIFICATION
Photographic Objective

We, AGFA CAMERA-WERK AKTIENGESELL-
SCHAFT, a German Company, of 161 Tegein-
ser Landstrasse, Munich 9, Germany, do here-
by declare the invention, for which we pray

§ that a paient inay be granted to us, and the
method by which it is to be performed, to be
particulariy described m and by the iollow-
mg statement:— -
This invention reiates to a pnotographic
objective, especially an enlarger objeciive, of
the type which consisis of three components,
of which each of the two outer components
is a cemented component of positive refrac-
tivity composed of a convergent and a diver-
15 gent element and having a cemented suiface

10

convex towards the interior of the objective,

while the middle component is a biconcave
single lens of which the concave surface of
greater curvature (see 5 of the accompanying
20 drawing referred to below) faces the short con-
jugated negative plane and has a radius of
curvature the value of which lies between 0.4
and 0.6 times the absolute value of the radius
of curvature of the concave surface of this
25 lens of lesser curvature (r,). .

A preference has hitherto been shown for
enlarger objectives of the tripiet and Tessar
type, which, however, exhibit a relatively good
and uniform image quality over only a small
range of enlargement and moreover were cor-
rected -only for a narrow spectral region. They
no longer satisfy the requirements made of the
image quality of modern enlarger objectives,
which requirements are more stringent and to
some extent of a different nature.

The present invention provides enlarger
objectives of which the image quality is so far
improved that the gain in image sharpness
obtained by means of modern camera objec-
tives is retained on enlargement, and indeed
over the whole range of enlargement, and in
respect of which the aberration correction
extends over a wider spectral region (about
350—720 mp). The extension of the correc-
tion to such a widened spectral region on one
hand renders it possible to utilise the high
actinic value of cold light sources, especially
those containing high ultra-violet fractions, for
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black and white enlargements, and on the
other hand is a requirement in view of the fact 50
that, in contradistinction to the material used
for black and white enlargements, that used
for colour enlargements is actually sensitised
down to about 720 muy.

This result is achieved by means of objec- 55
tives of the stated type when, in accordance
with the invention, the difference between the
overall length of the objective and the aper-
ture diameter corresponding to the widest
effective beam leaving the exterior surface of 60
the objective facing the long conjugate posi-
tive plane is at least 15% of the overall length
and at the same time both the divergent ele-
ments of both cemented components and also
the biconcave single lens are made of glasses 65
of which the refractive index for yellow light
(587,6 mp) amounts to at most 1.58 and is
at least 0.04 less than the refractive index of
the glasses used for the convergent elements
of both cemented components, and when the 70
V number of the glass of the biconcave single
lens amounts to at least 48.0 and is at most less
by 10.0 than the arithmetic mean of the V
numbers of the glasses for the individual ele-
ments of the two cemented components.

By the simultanecus fulfilment of these con-
ditions the result is achieved of producing an
enlarger objective in which the aberration cor-
rection is so extensive and uniform, that the
image quality of the objective at full aperture 80
is scarcely improved by stopping down. This
is true over the whole range of normal
enlargers. This excellent image quality, as
regards spherical correction. and correction in
the lateral areas of the image, is owing to the 85
fact that even with the avoidance of glasses
of high refractivity, which can be very expen-
sive, by fulfilling the above conditions the frac-
tions of the total refractive power of the objec-
tive due to the individual lenses are such that £9
both -the surface partial coefficients for the
aperture aberration are relatively small, and
also a remarkably small Petzval sum is
attained.

In order to minimise the reduction in bright- 95
ness owing to the relatively great overall length
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of the objectives according to the present
inventicn and in addition to ensure a high
degree of uniformity in the illumination, the
lens diameters of the two outer components
5 are enlarged beyond the effective aperture
diameter. For this reason it is to be recom-
mended to select the lenses such that the axial
thickness of the convergent elements of each
of the two cemented components (d,, d.) is
10 greater than 6% of the focal length of the
objective (f).
_ The conditions iaid down above in accor-
dance with the present invention can also be
applied to camera objectives of the same type.
15  The invention is illustrated in the accom-
panying drawing which is a diagrammatic sec-
tion of an objective of focal length =205 =m,

= +0.311830

the reference letters being described below.
In the drawing P indicates the long conjugate
positive plane and N the short conjugate nega- 2
tive plane.

The following numerical example relates to
an objective as illustrated in the drawing the
focal length f being taken as =1.00 and with
a relative aperture 1:4.5. In the example and
the accompanying drawing the radii are indi-
cated by r, the axial thicknesses of the lenses
by d and the axial separating distances by L
The refractive indices of the glasses are indi-
cated by n and the Abbé numbers by V. All 3
the constructicnal factors are progressively
numbered proceeding in a direction towards
the negative plane N (film plane).

Ny

35 d,=0.07157C u, - 1.62041 »,=60.3
r,= —0.583253
d,=0.020399 n,=156138 ov,=453
r, = +5.512448
1,=0.047679
40 1, = ~0.539667
d,=0.011064 n,=1.54041 2,=50.9
75 = +0.256505 T
1,=0.074436
7= —6.136018
s : d,=0011064 n,— 152310 2,=50.9
#,= +0.256505
d,=0.065383 n,=1.62041 ©,=60.3

1= —0.425729

What we claim is:—

1. A photographic objective, especially as
enlarger objective, of the type described, in
which the difference between the overall length
of the objective and the aperture diameter
corresponding to the widest effective beam
5 leaving the exterior surface of the objective

facing the long conjugate positive plane is at

Jeast 15% of the overall length and at the same

time both the divergent elements of both

cemented components and also the biconcave
60 single lens are made of glasses of which the
refractive index for yellow light (587,6 my)

amounts to at most 1.58 and is at least 0.04

less than the refractive index of the glasses used

for the convergent elements of both cemented
65 components, and the V number of the glass of

50

the biconcave single lens amounts to at least
43.G and is at most less by 10.0 than the arith-
meiic mean of the V numbers of the glasses
for the individual elements of the two cemen-
ted components. 7
2. A photographic objective as claimed in
Claim 1, in which the axial thicknesses of the

"converging elements of each of the two cemen-

ted components are each greater than 6", of
the focal length of the objective. 7

3. A photographic objective substantially as
described in the example herein.

ABEL & IMRAY,
Agents for the Applicants,
Quality House, Quality Court,
Chancery Lane, London, W.C.2.

Leamington Spa: Printed for Her Majesty’s Stationery Office, by the Courier Press,—1957.
Published at the Patent Office, 25, Southampton Buildings, London, W.C.2, from which
coples may be obtained.



This drawing is a reproduction of

the Original on a reduced scale.
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