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ABSTRACT OF THE DISCLOSURE

This invention relates to the extremely wide-angle ob-
ject lens which can satisfy the conditions represented by
the following formulae;

165 1.5<Ry/Ry<4.0
Im) digt+di>dys

(in the above given formulae, R stands for the radius of
curvature of each lens, and d stands for air-space or the
central thickness of each lens) in a retrofocussing type
lens which comprises forming the front group dispersing
system with the positive meniscus lens L, and the nega-
tive meniscus lenses L, and L, whose convex surfaces

are respectively directed towards the direction in which 2

light rays are projected, arranging the positive lenses
L, and L; which are respectively cemented or divided, and
providing the negative lens Lg and the positive meniscus
lenses Ly and Lg to form the rear lens group.

This invention relates to a compact retrofocus type
extremely wide-angle lens having the aperture ratio of
F/4 and the angle of view from 90° to 100°, and can be
used as a camera lens not only for 35 mm. single lens
reflex camera, but also for a large single lens reflex cam-
era of 6 x 7 cm. type.

Generally speaking, in a wide angle lens of short focal
length, distortion is easily brought about by a great deal
because it is necessary to retain back focus above a pre-
determined length. In order to correct the distortion it
has been propored that one positive lens of high refrac-
tive power be added to the dispersing system or a posi-
tive meniscus lens of high refractive power used at the
top of the system. However, in these conventional cor-
rection systems the effective diameter of the first lens is
of necessity, quite large. Therefore, when it is used as
the camera lens of a 35 mm. camera the size is imma-
terial, but in a large camera of the 6 x 7 cm. type, vari-
ous kinds of inconveniences are brought about in actual
photography.

On the other hand, as a drawback accompanying the
tninimization of the system, the defetioration of coma
and astigmatism can be accounted.

The principal object of this invention is to overcome

said defects by satisfying the conditions represented by

the Formulae 1 and 11 explained bereinafter and by
structuring the front group dispersing system with one
positive meniscus lens and two negative meniscus Iensg.s,
and using such front group dispersing system along with
five rear group lenses.

Tn accordance with this invention, it is possible to ob-
tain a retrofocus type extremely wide angle lens having
the aperture ratio of F/4 and angle of view ranging from
90° to 100°, which can retain back focus above a pre-
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determined value fo satisfy the respective objects and
wherein the effective diameter of the first lens is made
remarkably small, and the aberrations are excellently
corrected.

The present invention is described in detail referring
to the embodiments shown in the accompanying draw-
ing, in which:

FIG. 1 shows an embodiment of a lens of a large sin-
gle lens reflex camera of 6 x 6 cm. or 6 x 7 cm. type,
and A shows the cross sectional view of the lens of the
Embodiment I, B shows coma, C shows the spherical
aberration, D shows the astigmatism, E shows the dis-
torsion, and F shows the astigmastism. at short distance
of magnification g=1/25;

FIG. 2 shows a lens of Embodiment II, and A shows
the cross section thereof, B shows the coma, C shows
the spherical aberration, D shows the astigmatism, B
shows the disortion, and ¥ shows the astigmatism at a
short distance and the magnification g8 of 1/25 wherein
di1, 1s changed to be 1.57;

FIG. 3 through FIG. 5 show 35 mm. single lens re-
flex camera lenses, and FIG. 3A shows the cross sec-
tional view of the lens of Embodiment III, B shows the
coma, C shows the spherical aberration, D shows the
astigmatism, and E shows the distortion; FIG. 4A shows
the cross section of Embodiment IV, B through E show
respective aberrations in the same way; and

FIG. 5 shows the cross sectional view of the lens of
Embodiment V.

This invention is explained according to Embodiment
I shown in FIG. 1, and in this Embodiment I, the top
lens L; is a positive meniscus lens, L, and L; are nega-
tive meniscus lenses, respectively, L, and L are the posi-
tive lenses respectively, Lg is a negative lens, and L and
Lz are positive meniscus lenses, respectively, and the fol-
lowing conditions can be satisfied.

(I 1.5<R3/R3<<4.0
(1D diz+di>dys

A wide angle lens wherein a positive meniscus lens is
provided on the top as in this embodiment has already
been known. However, the drawback of the conven-
tional lens is that since the difference of the curvature
of the first surface of the positive meniscus lens and the
first surface of the negative meniscus lens provided right
behind the positive meniscus lens, is large for correcting
the distortion, the air space at the periphery of the lenses
becomes extremely great when compared with the air
space on the axis, and the aslant light flux of the periph-
eral portion coming out of the first lens is greatly re-
fracted upwards and enters into the second lens. There-

fore, when the difference of the curvature is greater,
the above mentioned effect becomes greater, as the re-
sult that the position of the stop is moved forward, and
in order to return the stop to the predetermined posi-

tion, the position of the aslant light ray having entered
the first lens must be lowered. Therefore, the effective
diameter of the firts lens is necessitated to be greater.

In accordance with this invention, in order to solve
this problem, relatively larger curvatures are given to
R, and R, respectively, in comparison to the composite
focal length so as to make the first lens into the state of
meniscus of larger curvature, and relatively smaller curva-
ture than that of Ry is given to Rg, ie., condition I given



above, and the air space at the pherrpheral portron of the -

‘doés niot become . gréater than the air space on’. the
and.thereby. the forward movement of the diaphragm’

lenseés
.axis;

lens.as a wholé. s *

o IdS preferable to' give relatlvely larger- curvature such
“as 0, B8<R;/R3<1.2 to the curvature of R1 in view of the
: correctlon of-the dlstortron

7 the astrgmatlsm in the negative direction.on the meridio:
“-nal sutface of the intermediate. portion of ‘the view: as'is

vlmmrze dis’ srmultaneously in order to correct the'astig-
atism in the positive. direction on the saglttal surface of:
& penpheral portion: On: the other hand, since the.dis-
‘persingeffectat’ ‘the front. group’is: relatrvely strong,-the

:position-of the. stop) is:apt to'be generated in‘the. negatlve
dlrectlon, but in ‘order to correct the coma, the curvature.

goes beyond the upper.limit of ‘the condition I among ‘the
+-conditions L. and TI, d1stortlon can.be further corrected,
‘but when the back focus, ie. B £.;'becomes’ ‘shorter; ‘the
ens: becomes Jarger. which:is’ accounted to be the ‘draw-
-back:: When it goes. beyond:the Tower limit, the déteriora-

“remaing -greatly ‘on the’ meridional surface ‘at :the’inter- .

lens as that of this:invention cannot be: obtained.:

In:the followmg tables of respective embodrments andy ¥
the drawmgs L 'stands:for each lens member, Ristands:
orthe radius_ of : curvature /of: ‘each lens; and d is the 35

“central thrckness of: each lens or the:air space; and nis

; R;=‘159 5
Rn—3793 e
33—135 78
R=6573"

m3=1.6068

Ry=120.69" O
S | ng=1.6068 -
o Re=45.69- R o
L Ry=TAS2 s
o T ny=1.02045
| m=162041 | g

Rn—llZ 075

- mr=1.60342 7 ¢
Ru=—9526 - Sz
Rn——7004»‘ P TR R
o H ne=176182

Cne=176688

- inlo_él.ﬁiéﬁs g

=450

3 549 241

“can be. prevented and 1t is possrble to obtam mrmmrzedf

“The ‘above: g1ven condition II is helpful for removmg -
generated when'a lens is'minimized, and it is effective to

coma aberration at the lower :portion. of the aslant : Jight "
flax (the: light: passmg through the portion: Iower than the . =

of the lens'I; is preferably given'as |Ryg|<Ryi..When it -

ion of :distortion:is brought about, -and this is: not practi-:
.~'cal; and ‘when' it goes beyond the: range of -the condition
- II; the: astlgmatrsm is deteriorated; and the astzgmatrsm :

s medlate portion of: the image field, and sucha wrde angle-‘

the refractive index:to the line'd, and:v is ‘Abbe’s number.:. .
7 FIG; 1:shows the.lens of :Embodiment I of this inven- - -
* tion, and 'shows the extremely wide angle lens havrng the .
aperture ratlo of F/4 and the angle of v1ew of‘90°. 0.4

= .': 4
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“The fo]lowmg i an explanatron about the. lens of: Em-' E o
bodiment 11 of ‘this-invention as is shown in_ FIG. 2; and .
this shows the ‘extremely Wrde angle lens havmg such an

. EMBODIMENT IT'
[Wherem Ra, di and ns; p5 are missing R, R, du' dyor, M7e

- and yrareadded]
S Ry=159.5 : ‘
5 s y=1509 71=1.62041 91=60.3
. "R2=360.74 - : : -
NERN d:=0.2 :
R;=135.78 :
: L ‘d3=4.31. 72==1,6968 7=55.6
R4=65.73 G . -
: d4=21.55" - g
10 “Rs;=120.69. ‘
L ’ d5=5.39 n3=1,6968 v3 55.6 .
Re=45.69 PR I :
AT dg 28,71 i )
R7=823.29 aie R . ’ .
: dr=8.62- o a=16T79 04=55.5
L Ry=6035" SR e :
15 . | dg=385.66:1 | me=1.60662 v5=43.9
Rig=—320.05 L S . : . :
) f o 010=0.2"
Rn=111.0 P : R
: . i 712,98 00 L g =1.60342 2=38.0
cRi=w I - : R B
T dy'=2.16 ‘
AR = T N :
20 - A =15.74 77/ =1.60342 7' =38.0
Riz=—95.48 ER| RSP TR A B : o
t ‘ | da=1487
Riz=—70.48 e . o e
T 1 di3=4.53 . ng=1.76182 08==26.5
S~ R14=86.2 o :
PR 2i=8.62 7| my=1.76684 25=16.2
25 Ri=172.42 p : .
! =617 | ‘
-l Ry=—288.8 :
- i d.a—5 39 2o | mae=1.6168 v19=64.2
Rij=—65.52 ST -
. d11—0 2 : :
- Rig==-926.74 : o I : : :
30' L d]s—SAl. g 711=1.6393 011=45.0
»R1g=—76.11 ST g R

B =170.5

Generally speakmg, when the conventlonal retrofocus: .
. type-wide angle lens'is focussed at:a:short. distance, .the
generation of astrgmatlsm is greatly- moved to the positive -
d1rect10n, and coma is also déteriorated along with “the.
astlgmatlsm In order to solve this problem, the fifth lens
“I5is divided into-two, and when the air space between
40 the two divided lenses is shortened in relation to the-dis-
fance as in focussing;-the-astigmatism and coma-can be
turned back to-the aberrations almost at-the case:of in-
+finite distance. This is'shown in the.aberration curves'of
TFIGS. 2(D) and 2(F); The:lens Ly does:not give any
bad effect: to spherrcal aberratlon chromatic-aberration,
‘or distortion even if. the air space. should be changed be-
‘cause-light passes substantlally parallel]y through the lens
L5.
The Seldel’s aberratlon coefﬁcrents of the respectwe,

' 06 refracted surfaces of the Embodiment II are as:follows..

In the following table, T'is the spherical aberration, 1 -
‘is. the ~coma ~aberration, -III is curvature of meridional
~-image, IV.is the curvature of saglttal image, ‘and V stands e
f.or drstortlon :

SDIDEL’S ABERRATION COEFFICIDNT IN:
L EMBODIMDNCL‘ II°

S IR V:

J1 0.058' - "0,060: . "0, 354 0,278 0,225

J2 0,00%" 0,004 0,114, "-—0, 033 - —0. 750

J3 0.006.:+70,009.: -.0.339 0,315 0,463

Ja ~1:495. “'0.070 --0.635-. —0,628 : 0.029

Js 0,487 0.222 0,642 0,441 " - 0,201

T8 —15.837 ;1,665 ,—1,435 . '—1.077.. 0,116
ikl 2.025 7.0, 702: :70,774 0,291 0,100 -

I —/3,138"  0.110.:, —0.:056 - —0.048. = 0.002"

Jio —0.165: " —0,205::.—0,647 . . —0,137- ~0, 170

c 9,090 ~ 1:1,515. L 087 0,588 .--0,007

ST 0.000; - —0.004~.=0,093: '~0,031 "=0,223 .

Jizt ..000:.: .0, 004 0,093 0.03L . 0,223

Jia L7020 =2,774 2, 381 1.056 - ~0.251

s 3 -2.802.7.—2,012" 7 —1.080 .- 0,180

Ju 0,088 =.—0.:020' 0.016 0.0077 % 0,002

(RS T —9.003" -3,200. " 3,872 —1,458 =-=0,534

BN Jis 0,647 :°0:572. " 1.386 0.387:,.70.338

70 Jur 3.394°. —=0,502:.-: 0, 740 0. 590...—0. 090
; T8 0,005, ~0.023:. :0,249". - 0.055 - 0,249 -

Jig 20 782 - ~1,00L: "0, 668 0,561  —0.027

- Z 2,804 - ‘—Q. 0482 -0,092 100,108 . 0.172

FIG: 3 is a. lens of Embodrment III of this. mventron, :
~45,. »"md”,l? an e)rtremely: wide angle lens for 35 mm. camera




having the aperture ratlo of F/4 and the angle of view

of 94°,

EMBODIMENT IIX

3,549,241

—100 F/4 94°
[wherein Ry, ds, ns and 5 are missing; Ry, dn’, Rio’, 7’ and v7’ are added]
Ri=164.71 -
=24.50 71=1.6516 9=>58.5
R2=308.04
d2=0,50
R;=149.51 .
d3=4,90 n3=1.6968 ¥:=55.6
R4=65.20 .
o d4=19.61
Ry=121.57
ds=4.90 n3=1,6968 v3=55.6
Ry=44.12
ds=17.65
Ry=849.51
=5.39 74=1.713 v4=53.9
Ry=58.82
dy="50.98 ne=1.54814 =459
Ryp=~195.10
d10=0.50
R11=121.08
d;1=14.71 n7=1,62045 7=38.0
Ryf=
dn’'=3.92
Ry’ =~24,500.00
d1'=18.63 77’ =1.62004 '=36.3
R13=92.40
d12=12.75
Ri3=-70.10 . . : . !
d13=3.92 n3=1.80518 73=25.5
Ru=102.94 '
d1y=5.39 ny=1,80454 7y=39.5
R;=184.81 )
d5=2.45
Ryg=—289.22 .
d15=6.86 730=1.58267 v10=46.5
Rir=—68.14 : Co
dy=0.50
R13=—906.87
. d13=9.80 n1=1.54072 =472
Rig=—67.01 .
B £=184.35,

FIG. 4 is a lens of Embodlment IV of this invention,
and is an extremely wide angle lens for 35 mm. camera
having the aperture rat1o of F/4 and the angle of view

of 100°.;

whereln Rg, ds, ns and 05 are missing, Rn , 4y, Ryt', diy’, Ry”, du” Ry
di’, né’, o', ma”’, 07’y my’ and vr” are added]

=100, F/4100°

EMBODIMENT IV

B1=177.60

. d1=35.52 m=1.6516 1=58.5
R=427.32. .
| @2=0.55
Ry=150.27 } .
. d3=4.37 np=1.6516 v2=58.5
R4=64.48 : ' .
d:=29.51
R;=121.31:
d5=4.37 7n3=1.6968 13="55.6
Ry=45.36
ds=24.59
R;=810.67 :
d7=>5.47 n4=1.713 v3=53.9
Ry=59.02
dy=40.98 ng=1.53172 v3==48.9
Ry-=—81.97
dyr=13.66 n6-=1.53996 ver=59.7
Ri=-191.26
d10=0.55
R11=128.96
dn=12.57 n7=1.62004 71=36.3
Ru»=92.90
d111+=4.37 n70=1.62041 71:=60.3
Ry=ow
dnr=9.84
Rygr=c0
d12-=8.20 n7=1.62004 v7:=36.3
Ryy=—86.61
d12=4.37
Ry3=-—70.49
d13=3.83 n8=1.80518 5=25.5
R14=98.36
. N . d1y=5.47 7n9=1.62004 23=36.3
Ri1;=250.27
. d15=3.28
Rip=—289.62 . - .
d1g="7.10 n10=1.52682 v19=>51.1
Rup=—72.68
d17=0.55
Rig=—928.96
dig=11.48 n1=1.53996 011=59.7
R1y=—67.98
B.f=210.40.

FIG. 5 is a lens of Embodiment V of this invention,
which is an improvement of the Embodiment 1V, and
shows the lens having been further removed of the chro-
matic aberration at the portion out of the axis by making

the lens L, into a cemented lens,

10
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EMBODIMENT V
Wherem R, ds, m5 and vs are missing; Ry, div, Rur, dund Igul duv, R,

12+, myr, o0, Byes, w709, 77, and vr+ are adde

=100 F/4 100°

70 What is claimed is:
1. A wide angle objective lens of the retrofocus type
comprising a front dispersive group consisting of a posi-
tive meniscus lens with its positive surface toward the
object and two single negative meniscus lenses; a rear

75 group consisting of two positive lens components, a

R1=204.35
25 d;=8.15 m=1.7552 1=21.5
R1=152,17
d1r=43.48 n1=1.6968 v1+=55.6
R;=456.52
d2==0.54
R;=149.46
d3=4.35 n2=1.6518 | t2=58.5
30 Fi=6413
4,=27.17
R5=120.65
d5=4.35 n3=1. 6968 ¥3=55.6
Ry=45.65
i . dg=21, 74
R7=896.74
dy=5.43 ny=1.74443 94=49. 4
35 Ry=5.70
dy=58.15 ns=1. 58065 2§=37.1
- Rio=-207.60
dig=0. 54
Ru=132.61
du=12.5 nr=1. 62004 7=36. 3
Ryyr»=—65.2
40 dinrr=4.35 nprr=1. 62041 v7r1=60, 3
Ryyr=w
d11-==9.78
Ryppr=c
di2=8.15 n7r==1. 62004 v7'=36.3
R1z=86.14
d12=2.17
Ri3=~70.11
45 d13=3.80 ng=1. 80518 93=25.5
Ry=98.26
di=5.43 np=1. 62041 1=38.0
R15=248.91
d15=3.80
Rig=—288. 04
di=815 me=1. 5168 v10=64.2
Ri=—72.28 0, 54
. 50 17=0.
Ri3=—978.26 .
n11=1, 56384 v11=60.8
Rig=—69.79
B.f=209,33
55
60
65



negative lens componen
“cus lenses;:and “having

3549241

t,-and two single positive menis- -
the following: numerical data:.
rocal length=100; Aperture ratlo F/4; Angloof view 90°] < -

I Ri=65T3 iy
U Ry=12069
Re=t5580
Ri=7sA%2
: Rg=—409.5 : v
R'n=v60.5*:" ‘
Ru=- 28018
© Ry=l1207
: Ru=—9’57.v26':'” i
Ra=—T004
: R1;=86.21 S
- Ru=1TA8T

:U.Ru?,—‘65.3; -
- Ry=0026.74
R1.=—;67.57 e

a=180
|-da=0.2
dr=43
d4=17.26
ds=43
d=2371
d7/=5,:4:.,
: ds=3.2
4=36.64 "
=02 .
d11%32.?6_
d=15.09.
di=8.62 .
d;a=5.17 -

=539

=84

di=4.8371 ¢

dy=02 »

| na=te2081
| ‘na=1.6968
| ma=1.6068

| ma=1.62045
ma=162041.

na=153172

na=1,60342

‘Ma=1.76182. "

na=1.76684
‘na=1.51835

na=16303

| pe=55.6:".

o B=I1BO

 wherein Ry, Rg, Rs . -
“lenses; dy, dp, dg w75

- “spaces ;between

indices: of ‘the: Tespec

'Abbe numbers.

-+ comprising’a. front.
'tive: meniscus - Jens "with.
single negative meniscus lenses; a rear -
ing of two positive lens components, a nega-
' two. single positive ‘meniscus

object and two.
- group: consis

*tive lens ‘component and
1 and.-baving : _the"followiri;g Thumerical{da_ta: =

-lenses

the

dispersive g

its ipo!

.- arethe radii of  the ‘respective
are the :lens thicknesses and air
:respective lenses, nq
tive lenses and vy, Va, ¥§ «uvie :the

2. A wide ‘anglé.objec-t-ivé lens of t_heiretrofci)cusﬂ'ftjﬁe,’ s

roup. consisting of ‘a posi-
sitive. surface . toward: the

" [Foeal length=100; Aperture ratlo F/%; Angle of view 9] .

CRewes
 R=360T4

- Ty=60.36
| Ryg=—320.05"
‘Ru=111.0"7

Bui=w

o 311%86.2 s o
pmma

d=0.2

Cd4=21.55.

" d5=5.39
'ds=23:.7’1.' A

=862 .

=02
diz=16.74
| au=s62

dyy=0.2 .
dig=8i41,

Cd=15.09

=t

dy=35.56 .

d1=12.93 .0
dm2ls

N au=iasr
: dxa=453 o

Ai=1.62041

lna=16968

ny=1.6968"

ni=1.6779"
ny=1.60562

m=1.60342 ..

n7=1.60842 "

| mo=15168""

v

my=1.6398 i

m=176182 -
| m=1.70684 -

o |
| du=5.39 =

| p=gse  negative lens, component- and ‘two’ single  positive - me-
: : niscus’ lenses; and ‘having the” following numerical data:
74,=38.0 i ‘ 7
“| m=603 - 15 :
1s=48.9 :
i} . : i
=380 ! ‘
g 20° ;
1 v3=26,5 ‘ :
Clere=48.2 : i S -
i ‘_25 [Focal lengthi=100; Aperture ratio F/4; Angle of view 94°)
910=60.3 Ri=16471" S v i I
: - o d1=24:50 7 | 'ma=1.6516 v1=58.5 -
: ‘Ry=398.04" p OSC; g : s B
= : . 2=0.50 .- - b
n=45.0:. Ry=149.51 I o :
: 30 =490 7a=1.6968 0,=55.6
0 R=65.20 = L :
: e di=19.61 i
Rs=12L57: L S s
: d5=4.90" ‘pa=1:6968" - 7=55.8
Ry=4412. : ‘ ; T
S | de=17.85"
Rr=b80.51 dr=5.39 113
the . refractive 35 Ry=58.82" T ez
} i 5 dy=50.98. """ na=1.54814
- Rig=—195.10 B | IR
c ok “{.d1=0.50. ) ‘
" Ryi=121.08 BT e
e , du=14910 0 1 na=1.62045
- 1305= 0 . - :
40 . : dl,l' .
Riar=—24500.00 . PUES I
e N : | diar=1 | ma=1.62004 o1=36.3
Ru=—92.40", L BTy
: i dip=125 |
Riy=—10.10 Rt
: d13=3.92 .. na=1.80518 0g==25.5..".
. R1=102.94 AEES . g RS B
45 . X dyy=5.39: nq=1.8045¢ 03=39.5
Ris=184.81 - - RN B
: d15=2.45 o .
Ru=—289.22 e sl T L
R T L d1i=6.86 na=1.58267 Di=48.5.
8 R -Ruy=—68.14 i B R
91=60.3. - L dy1=0.50 : I
e Ris=—006.87.. : 1 S
e .50 d13=9.80 ' na=1.54072 o=47.2. -
g B Rip=-67.01 S : L ' o
2:=56.6. ‘ L
c B.1=18435
] by =55.6 0 L
55
0=55.5"-
| 75=43.9
. 60 d
7=38.0 -
| on=88.0
g BB e R
1 os=265- wherein Ry, Ry, Ry .are the radii- of the respective
L oe= 6o L lénses;: dy, dgy ds '+ - a1€ the -lens ; thicknesses and &ir
S spaces ‘between the . respective. lenses, ng the refractive
1 indices ‘of the  respective lenses and. vi, Vz, Vg« .. the
| pi=6a2 170 ‘Abbe numbers.” - : - .
" L 4. A wide ‘angle objective-lens of :the retrofocus ‘type,
S comprising ‘a front dispersive: group consisting of ‘a posi-
|on=as0 0 tive meniscus lens with its positive: surface toward. the
e -~ gbject -and- two. single- negative -meniscus-lenses; a.rear

15

. wherein Ry, Rp, Ry 2w iz

R _dre the radii of the respective -
.. .-are the lens thicknesses and air:’

lénses, di, da, ds +

"~spaces- between - the. respective . ;lenses, -n, Ny Mg e

10~

“iyy. . . the Abbe:numbers.:: -

the‘.:efractive‘indicefs of the ‘respective lenses and .v1, Vs,
-3, A wide .angle objective lens of the _retrofocus. typé
comprising a-front: dispersive group consisting of a. posi-
tive meniscus lefs . with! its positive ‘surface” toward " the
object. and two single negative: ‘meniscus lenses; a ‘rear
group ~consisting . of two" positive lens. ‘components; -2

group _consisting .of ‘two . positive  lens: components, & -



3,549,241

negative lens component, and two single positive me- positive meniscus lenses; and having the following nu-
niscus lenses; and having the following numerical data: merical data:
[Focal length=100; Aperture ratio F/4; Angle of view 100°]
[Focal length=100; Aperture ratio F/4; Angle of view 100°] 5 R1=204.35
d1=8.15 na=1.7552 n=271.5
Rio177.60 Ry=15217
d1=35.52 n9=1.6516 21=58.5 Ey=456.52 dr=43.48 74=1.6068 71r=55.6
R2=427.32 ’ ds=0.54
Reeisor dy=0.55 Rs=149.46
dy=4.37 na=1.6516 1=58.5 10 R,=6413 dy=4.35 na=1.6516 rr=58.5
Ry=64.48 di=27.17
Remi2151 d4=29.51 R;=120.65
=121, = = =
domtsy 416968 bo=55.6 Romts s ds=4.35 na=1.6068 v3=55.6
Ry=45.36 de=21.74
Rrmg1067 ds=24.50 15 R1=896.74
o tesa? . — 5 Rems8.10 dr="5.43 na=1.74443 v=49.4
=50, = = =
S domt008 a=L53172 t=45.9 Rum 20760 ds=58.15 n4=1.58065 vs=37.1
gr=—81. -
dy=13.66 na=1.539%6 Upr=59.7 Ru=132.61 dn=05¢
Riy=—191.26 du=12.5 na=1.62004 97=36.3
Bie128.95 di9=0.55 20 Ryr=—65.2
1= B = = 1=
dy12.57 = 162004 n=363 Rume dur=4.35 na=1.62041 v7:=60.3
Rur=92.90 di=9.78
R diyrr=4.37 a=1.62041 0711=60.3 Ripr=ow )
=@ d12r=8.15 7a=1.62004 +=:36,
dne=0.84 Ru=—86.14 “ ¢ =368
Ripy=c _ d1p=2.17
Rue 8661 d1r=8.20 74=1.62004 =83 25 Ry=—v0.11
19 —86. d13=3.80 na=1.8051 =05,
2 7049 d12=4.37 R14=98.26 & 4180518 1=05.8
H=—{U = = Y1 =
dy3.83 180518 25255 Rueoisor dy=>543 14=1.62041 79=38.0
Ri,=98.36 d15=3.80
di4=5.47 14=1.62004 %=36.3 Ryy=--283.04 -
Ruis=250.27 30 du=8.15 7a=1.5168 19=64.2
d15=3.28 Rp=-72.28
R1,=289.62 dy=0.54
d=7.10 74=1.52682 =511 Ruy=-978.26
Ru=72.68 dom0.55 Rae—to.10 dis=11.41 n4=1.56384 211=60.8
Ru=—028.95 ) e
ds=11.48 Na=1,53996 - | m=59.7
Rig=—67.98 35 B.f=200.33

wherein Ry, Ry, Ry . . . are the radii of the respective
lenses, dy, dy, d3 . . . are the lens thicknesses and air
spaces between the- respective lenses, ny the refractive
indices of the respective lenses and Vi, Vg, V3 . . . the

B.f=210.40

wherein Ry, Ry, Ry . . . are the radii of the respective 40

lenses, dy, dy, dy . . . are the lens thicknesses and air Abbe numbers. .

spaces between the respective lenses, ngq the refractive References Cited

indices of the respective lenses and v, Vo, V3 . .. the FOREIGN PATENTS

Abbe numbers. 978,797 12/1964 Great Britain ______ 350—215

5. A wide angle objective lens of the retrofocus type, 45 1,034,458  6/1966 Great Britain

. . N . b 2 0 LWHGIe 0/1966  Great Britain ______ 350—215
comprising a front dispersive group consisting of a posi-

tive ‘meniscus lens component with its positive surface JOHN K. CORBIN, Primary Examiner
toward the object nad two single negative meniscus
lenses; a rear group consisting of two positive lens US.CLX.R.

components, a negative lens component and two single 50 350—214
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