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The invention relates to a wide angle photographic
objective of the type having a meniscus-shaped front
part F, convex towards incident light and having nega-
tive power, which is separated by a relatlvely large air
space from the rear main part H, .comprising a lens
system of known type (such as simple or modified triplet,
modified Gauss-type or the like)..

The back focal length of objectives of this described
type usually shows unessential deviations from the focal
length of the total system. Said objectives mostly have
a good and well-balanced correction of all image de-
fects and cover a field of more than 60°.

The invention has for its object the design of an ex-
treme wide angle lens covering a field of more than 70°,
the characteristics of said design providing the possibility
of being used even in such cameras in which for mechani-
cal  reasons—as it is in single reflex cameras—a back
focal length of at least 1.2 times the focal length of the
total system is necessary.

Objectives showing these characteristics arevknown.r
The front part of said objectives may be formed in such
a manner that a collective single element, the stronger
curved surface of which is turned towards incident light,
is followed by a dispersive meniscus of relatively strong
power, the stronger curved surface of which is turned
to the -following main part of the system, both parts,
the front part and the rear main part being separated by a
large air space.

In the accompanying drawmgs the single figure is a
diagrammatic sectional view which shows one embodi-
ment of the invention.

The objectives of the invention are so formed that
between the meniscus-shaped dlsperswe front part F
and the rear main part H, there is ‘arranged a median
part. S that may be composed either of .a single lens. or
a lens’ combination of collective power, the fotal lérgth
of said lens or lens combination S ranging between 2.0
times and 20 times the absolute focal length of the dis-
persive front part F, and the air space between said lens
or lens combination S and the following rear main part
H ranging between 0.1 times and 1.0 times the focal
length of the total system.

This specific new arrangement makes it possible to
attain a better and more balanced correction of all
image defects as it has been the case with objectives
heretofore known. This does not only refer to mono-
chromatic correction, but also to the correction of a wave
length range for which the correction of a modern,
so-called “color-corrected” photographic objective ought
to be effected, which is very important in view of the
extension of the field covered. Moreover, the lens ar-
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rangement according to the invention makes it possible

to keep vignetting of such objectives very small, thereby
avoiding the use -of over-dimensioned and thus expensive
elements as they are used in the front part of known

5 _-objectives.
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In order to stretch both astigmatic curves substantxally
it has proven advantageous to choose the position of
median part S, namely the collective lens or lens com-’
bination between the dlsperswe meniscus-shaped front
part F and the rear main part H of the total system in

- such a way that the axial air space between said collective

lens or lens combination § and the rear main part H is at
least 0.3 times and at thé utmost 1.5 times the axial air
space between the dispersive front part F and said col-
lective lens combination S..

Two specific examples are given below.

EXAMPLE 1

The Example 1 represents the constructional data of-

© a-wide angle objectlve according to the present invention,
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set forth below in Table I

Table 1
[Focal length: f=100.0. Back focal length: s’ =125.842.
Relative aperture: 1:3.5. Field covered: 75°]
. Glass Quality
Lens Thick-
nesses(d) and
Part Lens Radii distancesQ) Abbé
in the refraction Numbers
optical axis indices (dispersion
ratlos)
R; =+193.000 :
) . d1= 4.2 71=1,62280 v1=56.9
=4 62.434
1;=58.0
R3 =-350.000
2 P, dz=10.0 n2=1.62536 v3=35.6
Ry =—227.000
13=38.5
Ry =--122.600
d3= 8.5 73=1.61272 v3=58.0
Ry =—143.716
L= 0.5
Ry = 58.800
di= 6.0 73=1,62536 »=35.6
Rs =--105.662
Hoeaaaen Li=16.0
Ry =-100.000
ds= 6.6 ng=1.75520 vy =275
Ryo=+4 65.500
Iy= 8.0
Ru=e
ds=10.0 7s=21.61720 ve=54.0
Ryy=— 5§2.344

The single figure of the drawing represents a sectional
view of an objective based on the constructional data
of Example 1, having a focal length of f=100.0 and
showing the radii (R; . .. Ryz) of the refracting lens
surfaces counting from the front to the rear of the ob-
jective, the axial lens thickness (d; ... dg) and the
axial distances (/ . . . ls) between the lenses, as listed.
in the tables.

EXAMPLE 2

Naturally, the constructional possibilities according
to the above described invention may also be applied
to objectives covering a smaller field than 70°, In this
case the back focal length may be kept practically equal
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to the focal length of the total system. The Example 2
shows such an objective in the Table IT below:

Table 11
[Focal length: f=100.0. - Back focal length: s’ =102.208.

Relative aperture: 1:2.5. Field covered: 65°]
Glass Quality
Lens Thick-
nesses(d) and
Part Lens Radii distances(l) Abbs
+  inthe refraction: | Numbers-
. optical axis indices (dispersion
g i ratlos)
" Ry =--350:000 ;
) . di= 4.0 n=1,51812 | mm05.3:
Ry =4 78.800. |
: - h=30.0:
Rye» o '
- S { di= 70 | my=1.62536 | »=35.8
R =—400.000: ¥ b -
: i h=17.0" |
Ry, =-+110,360
C dye 700 | ms=1.74400 =449
1 Re =~590.000- |
, , =02 |
L Ry = 62.700: . :
- de=-7.0. | n4=1.60347 | »4=53.5
Hivmmenn "R =-F140.000 | c
: =113
Ry =— 95400 :
dp=5.5 n5=1.69895 v5=30.0'
Rio=+- 53.060 X
#5=13.0
Riy=-+375.000,
ds=10:0: n6==1.65160 v4==58.5
Ri=— 40.984

1. wish: it to -be- understood: that: I do. not: desire to: be
limited to the exact details of construction- shown: and;
described, for obvious modifications will occur to a per-
son skilled in the art.

Having thus described the invention, what I claim as
new and. desire to be secured by Letters: Patent, is as
follows:

1. A wide angle photographic objective having a front
part, a median part and a rear part with the following
constructional data:

[Focal length: f=100.0. - Back focal length: §’=125.842.
Relative aperture: 1:3.5. Field covered: 75°]

Ry =-193.000

di= 4.2 m=1.62280 »1=56.9
Ry =+ 62.434 i

1;="58.0
R3 =—2350.000

d2=10.0 n3=1.62536 »3=35.8
Ry =—227.000

L=385 |
Ry =--122.000 :

di3= 8.5 n3=1.61272 | »3=58.6
Rs =~—143.716

la= 0.5
Ry =+ 58.800 -

di= 6.0 | ni=1.62536 »=35.6
Rp =-105.562

14=16.0
Ry =~100.000 !

 ds= 6.8 ns=1.75520 v5=27.5

Rup=+ 65500 [

5= 8.0
Ruy= o .

ds=10.0 7e=1.61720 | »e=54.0
Ryy=~— 52:344 ’
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wherein R; . . . Ryy are values of the radii of the re-
fractory lens surfaces counting from the front to the rear
of the objective; dy . . . dg are the axial lens thicknesses
from the front to the rear of the objective; 4 . . . I5
are the axial distances between the lenses; n; .
are the values of the index of refraction; and v; . . . vg
are the dispersion ratios or Abbé numbers of the mate-
rials of the lens elements.

2. A wide angle photographic objective having a front
part, a rear part and therebetween a median part with
the following constructional data:

R ]

[Focal:length: {100.0; Back:focallength: s’ =102:209,
Relative:aperturs: 1:2.5. . Fisld covered: 65°]

R; =-1350.000- -
dr=-40 n1=1.51821 »1=65.2
. Ry = 78.900
. b l=e30.00 P
Ri= o
da=-7.0 7n2=1.62536: | »3=35.6
Ry =—400.000" |
13=17.0
Rs =-4-110.360
. [ dy= 7.0, | ms=1.74400 v3=44.9
- Ry =--590.000+ | i
; - = 0.2 & :
Ry = 62700, | ‘
& : o des=- 1.0 m=T.6934T 1 =535
. Rg =-1140.000: R i
L=113 |
Ro=-~ 95,400~ : -
dyw= 5.5 n5=1.60895: | »=30.1 L
Ru=+ 53.060
Iy=13.0..
Rij=-+375.000 | L ; ]
- " di=10.0 | me=T.65160. | »=585
| Riy=-— 49.984 : !

wherein- Rj. . . . Ria are: values- of the radii of the re~
fractory lens surfaces counting from the:front to:the rear
of the objective; dy . . . dg-are-the-axial lens thicknesses:
from the front to the rear of the:objective; 4 .. . I
are the axial distances between the: lenses; ny . . . ng
are the values of the index of refraction; and vy ... . vg
are- the: dispersion ratios-or Abbé numbers of the mate-
rials: of the lens elements:
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