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Thls mventron relates to-lenses and more particularly

to high aperture lensés.

As high aperture photographic ob]ectives avallable
for use at picture angles up. to about 45° there are at
present those having aperture ratios of F:1.5 and F:1.4.
However these lenses are stibject to certain difficulties in
the correction of higher order aberrations and ‘there exists
a difficult problem as to how to increase the aperture
ratio without increasing the aberrations of a lens system.

An object of this invention is therefore to provide a
photographic objective which 1mproves aberration con-
ditions of lens systems and which is capable of having
larger aperture ratios than heretofore known.

It has been found in the present invention that, though
the aperture ratio is increased to F:1.3 or F:1:2 as will
be shown in the embodiment described hereinafter, the
spherical ‘aberration, coma, astigmatism and field curva-
ture are no different from those of the hitherto known
F:1.5 lenses and that the higher order spherical aberra-
tion, coma and wing shape aberration .. (fiiigelfehler)
effected in oblique pencil are far better corrected than
some of the best lenses now known. Further, an optical
design is attained which. provides good results with re-
spect to the chromatic differences of various aberrations.

Embodiments of the invention are illustrated, by way
of example, in the accompanying drawing, wherein:

Fig. 1 is a sectional side-view of a high aperture lens
in - accordance with a’ preferred embodlment of the 1n-
veéntion.

“Fig. 2'is a similar representation of another embodiment '

of ‘the invention.

“As shown in- the drawing, an ob]ectlve comprises “four

glass members Bi, Bz, Bs and B4 (the suffixes being con-
secutively numbered from the side directed toward the
object). The glass members B: and Bs consist of one or
two collective components respectively, By consists of
one dispersive ‘meniscus component with its convex ex-
terior. surface towards the object and: comprising three
or:more elements namely single lenses cemented together;
Bs: consists of one meniscus component with its'concave
exterior surface towards the object and comprising three
or more elements cemented together. In the objective of
this type, each refractive surface “being called Sj, the
refractive :indexes..of the.-incident and refractive sides. to
the d line of the refractive surface S; being denoted by
Njs and N’; respectively, the refractive surface of Bg fac-
ing Bs and contacting air by Sax, the refractive surface
of B3 facing Bz and contacting air and the successive
refractive surface by Ss11 and Ssi2 respectively, the radius
of curvature of the refractive surface by R, and the
equivalent focal length of the objective by f'z, the follow-
ing Conditions I, II and III can be fulfilled as follows:
There are relations showing:
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“axial spherical aberration.

ing

2
and there is provided in B2 a surface Sa1c indicating
—12<5" <0 1. 0.10<(N'se—Nane) (II)
and in Bz a surface Sa1¢ indicating
Rmk
-1, 6< <-—O.9 —0, 10< (N'316—Nae) < —0.01

(11I)

Thus Soic, Seix and Ssi are obtained as dispersive sur-
faces. As a consequence the correction of various aber-
rations is effected under favourable conditions; that is,
the spherical aberration and Petzval sum are corrected,
and the most important and satisfactory result is attained
in the surface Ssiz for correction of the higher order
coma of obligue pencil. Further; the surface Ssie pro-
duces the sixth order axial spherical aberration of the
aperture to compensate the influence of the fourth order
Improvement in the cor-
rection of various aberrations of the lens system can be
effected by dividing, if desired, B1 and B4 into two col-
lective. components to prevent dispersive surfaces Ssic,
Saix and Szi1 of Bz and Bs from aggrandizement of the
correcting action of the spherical -aberration.

In the embodiment the ordinary optical glass BaFIO was
employed as the main component of the positive lens
for F:1.3 and new optical glass such as SSK10, SK21,
etc. as the main component for F:1.2.

It is obvious according to the invention that the func-
tion as well as the aperture ratio can be much improved
by using an optical glass such as EK330, EX210, etc. hav-
greater refractive (N) and dispersive (V) indexes
as compared with that used in the embodiment.

An example of a lens system in accordance with the
invention is shown in Figure 1 and described in the fol-
lowing table. The refractive surfaces are numbered from

+:the side toward the object and R is the radius of curva-
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ture; the -}- and — signs designate that surfaces are either
convex or concave towards the object; and 4, N’, V' and
f'r refer respectively to the thickness or space, the re-
fractive index for the d line, the Abbe number and the

- focal length of the objective.

[fr=.9500]
=4 .8201 - .
d1 =.120 N’=1.6713 | V/=47.0
Ry =-}-60.83 : :
. dp =.004
Rs =+ 4244
ds =.122 N’=1.6713 '=47.0
Ry =+ 1.3083 - :
ds =.083 N’=1.5414 V/ =471
Rs =— 2.1219 S
~ o ds =.026 N’=1.7572 V/=27.5
R =-.2820 | -0 7 [
ds =.1800
Ry =—  .6576 . . =
dy =.0180 /=1,5414 V/=47.1
Rg =+ .5712
dg =.1931 N’=1.6738 V/=47.0
Ry =— .2386
dy =.0181 | N’/=1.,6480 /=478
Ru=— .7700
A10==.004
Ry=- 1.241
du=.070 N’=1.6216 | V’'=60.2
Ru=— 2.096

A second example of a lens system of the invention is
shown in Figure 2 wherein is illustrated an arrangement
of lenses L1-9 for F:1.2. The table below gives the
parimeters of the system including the radii of curvature

70 (Rn) and the axial dimensions (dr) noted in Figure 2.
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[//1=0.9200]
=-} .8714
dr =.150 N’/=1.7234 V/=38.0
=-427.322
da =.004
= 4278
. Cdy =132 N’/=1.6935 V'=53.3
=4 1.2087
dy =.073 N’/=1.5101. | V/=63.5
Ry =— 3.7037 S ) :
ds =.026 N’=1.7618 V’'=26.5
Rs = .2848
de =185
R7 =— .6667
dr =.020 N’=1.5112 V’=50.9
Rg =- .6250 |- . .
1 ds =.205 N’=1.6935 V= 53.3
Ry =— .2535 ‘
=.020 N’=1.6583 V=571
Ripp=~— .9076
; . dio=.004 .
Ru=- 17544 |
’ ) d11=.033 N/=1.7234 V’'=38.0
Ry=m )
’ dia=.004
Ruz=- 2.2727 .
diz=.040 N’=1.6935 V=533
Ru=— 4.4313

1t will be understood that by calculating the numerical

values shown above the aforementioned Conditions I, IL

and IIT as requisite of this invention are fulfilled.

What is claimed is:

1. A high aperture photographic objective comprising
four glass members Bi, Bz, B3 and B, each suffix of those
symbolic letters being numerated from the side of the
object; B1 and B4 having one collective component com-
prising a single positive lens respectively; Bz consisting
one dispersive meniscus component with its convex ex-
terior surface towards the object and comprising three
clements cemented together, Bs consisting one meniscus
component with its concave exterior surface towards the
object and comprising three elements cemented together,
characterized in that the relation of value for f'=0.95 is
shown in the following table:

[f/z=.9500]

Ri =+ .8201

d1 =120 N/=1.6713 | V'=47.0 -
Rg =--60.83

’ - dy =.004

Rz =4 4244 .

d3 =.122 N/'=1.6713 | V'=47.0
Ry = 1.3983

ds =.08% N’=1.5414 | V’'=471
R; =-- 2.1219

o ds =02 | N'=17872 | V'=27.5

Re = .2829

ds =.1800
Rr == .6576 -
: d7 =.0180 | N’=1.5414 | V'=47.1
Ry =- .5712

dg =.1931 | N’=1.6738 | V'=470
Ry =~ .2386 i

dp =.0181 | N/=1.6480 | V’'=47.8
Rig=— 7700

dro=.004
Ru=-- 1.241 . .

dn=.070 N’=1.6216 | V'=60.2
Ru=— 2.096
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Wherein numerals in the first column designate the re-
fractive surfaces numbered from the- side -of -the objeet-
and R is the radius of curvature, the + and — signs
designating that surfaces are respectively convex and con-
cave towards the object, and 4, N’, V' and f',, refer re-
spectively to the thickness or space, the refractive index
tor the d line, the Abbe number and the focal length of
the objective.

2. A high aperture photdgraphic objectivé comprising
four glass members Bi, Bz, B and Bs, each suffix of those.
symbolic ‘letfers being pumerated from the side of -the
object; B1 having one collectlve component compnsmg a
single posifive lens; Bz consisting one dispersive meniscus
component with its’convex exterior surface towards the
object and comprising three elements cemented together,
Bz consisting“one meniscus componént with 'its concave
exterior surface towards the object-and comprising three
elements cemented together, and B4 having two collective
components comprismg a single positive' lens respectively,
characterized in that the relation of ‘value:for f’ =0: 92"
is shown in the followmg table:.

' [f'r=0.9200]
Ry =+ 8714 : : - :
di =.150 N'=1.7234 V’=38.0
Rs =427.322 . . ’
o | ¢ =004 .
Ry =4 .4278 § i . §
o : ds =.182 N'=1.6035 | V’'=53.3
Rs = 1.2087 . .. . .
: ‘ di =078 | N'=15100 | V/'=63.5
Ry == 3.7037 . : 5
ds 026 N’=1.7618. V/=26.5.
Rg = 2848 | .
i dg =.185
Ri=— 6667 . | ;
! &= - N=Lsu2 | V=609
'Ry =+ .6250 T .
. ds = .205 N’=1.6035 V'=53.3
Rg=— 25635 |
L dy =020 | N/= 16583 T V=571
Ru=+ .9076
SEL di= 004
Ru=- 17544 - - .
- du=033 | N'=17234. | V=380
‘1 Bi=w . )
i . di3=.004
Ruz=- 2.2727 ..
d13=.040 N'= 16935 V' =533
- Rue——.—- 4.’4313 .

refractive. surfaces numbered from the 51de of the object

"and R is the radius of curvature, the - and — signs destg-

nating that surfaces are respectively convex and concave
towards the object, and 4, N’, V' and f'y refer. Tespec- |
tively to the thickness of space. the refractive index for the
iber ‘and the focal- length of the

ob]ective.
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