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Heretofore, triplet objectives of a negative element
enclosed between two positive elements have been con-
structed in known manner in which each of the three
elements, or the two positive elements, or only the posi-
tive element at the image side have been assembled from
several lenses.

The last mentioned, especially successful system had
originally a light intensity :6.3 and was brought to a
light intensity of f:2.8 by introducing new, highly re-
fracting, and weak dispersing glasses. It is indeed known
that triplets with cemented back lenses possess a zone of
spherical aberration and especially of spheric-chromatic
aberration so that the system in the greatest light inten-
sity installation is svited only for small focal lengths
because the error increases with the focal length.

in U.S. Letters Patent No. 1,880,394, to decrease the
spherical zone, a cementing face in the negative com-
ponent is introduced as well as the cementing face of the
back positive component. The result obtained by this
construction is indeed a smoothing of the zone but still
the spheric-chromatic error is very great, whereby these
two statements refer only to slight heights, which corre-
spond to the light intensity or opening relationship of f:6.
In this there is no solution of the problem of correcting
spheric-chromatically the system to f:2.8.

Our invention accordingly consists in that, with a trip-
let with a cemented back component and an assembled
cementing surface concave to the object in the negative
component, the glass of the positive lens of the nega-
tive component has a smaller “Nu” value than the glass
of the negative lens and that the index of refraction of
these two glasses differ by at least 0.07 to about 0.16.
Especially the radivs (ry) of this cementing surface can
lie between 0.18 and 0.40 of the focal length (f). An
embodiment of the objective, according to our invention,
consists in the complete example given in the following
table,

In the accompanying drawing:

FIG. 1 illustrates this example, and

FIG. 2 shows the correction curves.

In the following table the radii of the several lens
faces as indicated in FIG. 1 of the drawings are desig-
nated by r; to rg, the lens thicknesses by d; to ds, the
spacings between the lens components by a; and a,, the
refractive indices for the spectrum line ng, and the Abbé
numbers by v. The curves of FIG. 2 relate to the spec-
trum lines C, e, F and g. In the correction curves of
FIG. 2 the ordinates indicate in millimeters the height
of incident of rays, that is, the distance in millimeters
of a parallel ray from the optical axis. The abscissa
represent the spherical aberration in percentages of the
focal length. Thus, a height of incidence of 17.9 would
be the equivalent of an aperture ratio of 1:2.8 of a focal
length of 100 millimeters.

It will be noted that the aberrations for the various
wave lengths are at a maximum of about 0.25%, that is,
about 0.25 mm,
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Table
g v

ri=--44. 65

d;=6.70 | 1.69100 54.8
7o=—267. 94

ay =700
ry==—49. 04

da=5.40 | 1.75520 27.5
ry=—26.71

d3=3.00 | 1.63980 34.6
ry=-34.87

ar=4.80
7e=—1,326. 67

dy=3.00 | 1.62588 35.6
rr=-+429.16

d5=9.27 | 1.74400 44.9
rs=-40.03

Having described our invention, what we claim is:

An objective lens comprising three components in
axial alignment with each other, the front component
being a simple lens and the middle and rear components
consisting each of two elements cemented to each other to
form a doublet, said components being spaced from each
other and their spatial relationship, lens radii, refractive
index and Abbé number being in accordance with the

data in the following table:
Radit Thickness n4 v
ri=--44.05
di=6.70 | 1.69100 | 54.8
ra=—267.94
a1=7.00
r3=—49.04
dy=5.40 | 1.75520 | 27.5
ry=—26.71
d3=38.00 | 1.63980 | 34.6
rs=-+34.87
az=4.80
Te=--1,326. 67
dy=3.00 | 1.62588 | 35.6
ri=-429.16
ds=0.27 | 1.74400 | 44.9
ro=—49.93

wherein the radii of curvature r of the lens surfaces are
given in the first column, the respective surfaces being
numbered from froat to rear and being respectively
identified by the subscript numeral used with each r,
the axial thickinesses d of the respective lens elements
and the axial thicknesses g of the air spaces between
lens elements being given in the second column, the re-
spective lens elements and air spaces to which the values
d and a apply being numbered from front to rear and
being respectively identified by numeral subscripts used
with d and g, the values of r, d and a all being expressed
proportionately in millimeters per 100 millimeters of
equivalent focal length of the entire lens, the plus and
minus values of r indicating curved surfaces which are
respectively convex and concave toward the front of the
lens, the cerresponding refractive indices n for the D line
of the spectrum are given in the third column and the
Abbé numbers (dispersive indices) v are given in the
fourth column.
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