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1 Claim.

This invention relates to an unsymmetrical
photographic objective consisting of two individ-
ual lenses and two cemented-together lenses, so
that six air-contacting surfaces are provided.

5 The two individual lenses which face the incident
light are of opposite algebralc sign and are so
positioned that the collective lens is in front and
is followed by the dispersive lens which is formed
as, a bi-concave lens, so that an intermediate dis-

10 persive air space is included between them and so
as together to produce e dispersive or at most a
slightly collective effect. The two remaining
lenses are combined into a composite component
having strongly collective properties and unsym-

15 metrical exterior surfaces through agency of a
cemented surface the radius of curvature of which
is equal to at least 80 per cemnt of the effective
aperture diameter of the objective.

This lens construction when accompanied by
2 Suitable sequential choice of lens glass is par-
- ticularly suited for obtaining good spherical cor-
rection even for large relative apertures and an
anastigmatic image plane extending over a rel-
atively large image fleld, within which, In gen-
g5 eral, the aberrations of the sagital and meridional
image surfaces can be kept below about 1 per
cent of the focal length. In order to facilitate
the industrial manufactufe thereof the condition
which must be fulfilled and which is inherent in
30 the lens of the inventiomn is thet of keeping the
sum of the absolute lengths of both radii of cur-
vature of the object-facing individual lenses and
of the image-facing outer radius of the cemented
rear component within 80 per cent of the total

35 focal length as a lower limit.

It .is an object of the invention to produce par-
ticularly good zonal correction especially in the
marginal portions of the image field so that by
means of the invention images may be obtained

40 having good central as well as marginal deflnj-
tion and whereby, even when great light intensity
is involved, e. g. at relative apertures of about
f 3.5, the zonal aberrations of the sagital and
meridionsal image surfaces are not merely, as in

45 hitherto known. systems of this type, reduced 0
an amount equal to 1 per cent of the focal length
but are in fact reduced below this limit or ap-
preciably below .5 per cent of the focal length
with the accompaniment of desirable chromatic

50 and comatic corrections.

" The objective of the invention is fundamental-
1y so built up that the collective system located
on the smaller radiating side and regarded photo-

. graphically as the rear component has a greater

55 positive refractive power than the entire objec-

(Cl. 88—57) -

tive and at the same time embraces a collective -

cemented surface in respect of which there exists
a yellow ray refractive exponent difference of
more than .06. The collective lens disposed on
the other side of the unsymmetrical dispersive
lens is made of a glass the refractive index of
which is greater, by an amount equal to at least

Y, the refractive exponent difference prevailing
‘at the cemented surface, than the refractive in-
dex value for the same color at the interiorly
disposed dispersive lens.

" The object of the invention is achieved by so
arranging the herein described type of lens that
the outer radius R1 of the front lens on its greater
radiating side is greater by 521% per cent, calcu-
lated in absolute values, than that of the flatter
hollow radius Ra, facing the front lens, of the
interiorly positioned dispersive lens and that in
addition, simultaneously, the central thickness dx
of the front lens and of the air space A1 between
this lens and the succeeding dispersive lens is
greater than 521 thousandths of the total focal
length of the objective.

The accompanying drawing illustrates dia-
grammatically an objective constructed in ac-
cordance with the invention, and having a focal
length of 200 millimeters, the annexed table giv-
ing all indicia for the focal length expressed as
unity, the legends corresponding to the example

shown in the drawing.
Ry=+0.322 dy=0, 0508 ny=1, 6202 »=60.0
Ba=—0.7980 ) =0.086 Alr
Tgm —0.5800 dam0.0288 |  mmLG785| m=42.3
Ra=t0.261 | —0.0656 |Alr, (disphegm
B"- —5.780 am0.025 | meVmis| a1
2::t22: d=0.087 | m=16202|  »i=00.0

' The relative aperture of this constructional ex-
ample, wherein refractive indicia are given for
the yellow ray, is f 3.5 for & useful visual field
of over 50° within which the greatest astigmatic
zonal aberration occurs at an image-side prin~
cipal ray inclination of 19° 38’ 44.6’’ (corre-
sponding to an inclination of 23° thereof in the
diaphragm space). The sagital image point in
this case lies about .393 per cent and the merid-
fonal image point about .347 per cent -of the
focal length in front of the ideal Gauss image

plane.
What is claimed is:
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2

An unsymmetrical photographic objective hav-
ing six air-contacting surfaces and which is

“built up of an unsymmetrical dispersive lens

10

15

embraced between two collective components and
behind which dispersive lens the diaphragm is
located, the structure being such that the col-
lective component disposed on the rear and small-
er radiating side of said dispersive component

facing the image embraces a collective cemented -

surface the radius of curvature of which is equal
to at least 80 per cent of the effective aperture
diameter, and to which is assigned a refractive
index difference of at least .06, whereas on the

front side of the dispersive lens facing the in-.

cident light is disposed a single collective lens
the refractive index of which is greater, by at

2,084,714

least ¥ the refractive exponent difference pre-
vailing at the cemented surface, than the refrac-
tive index value for the same color prevailing at
the interiorly disposed dispersive lens, character-
ized by the fact that the outer radius of the front
lens on the greater radiating side is greater than
521, per cent (according to its absolute value)
of the flatter hollow radius R3 (facing the front
lens) of the interiorly disposed  dispersive lens
and that in addition at the same time the cen-
tral thickness di of the front lens and of the air

10

space separation A: between this lens and the -

succeeding, dispersive, lens is greater than 52%
thousandths of the total focal length of the ob-
Jective. Co ’ :
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