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The invention relates to "a photographic objective of the
relative aperture 3.5 and the focal length 35mm of the triplet type
with rear shutter, which is provided particularly for photograph1c
compact cameras. _ _ .

There is known from DE 24 24 343 C2 a photo objective of the
triplet type with rear shutter, which contains three lens elements of
which the front one is a convex positive meniscus lens at the side of
the object, the.middle Tens element is a biconcave lens and the rear

lens element 1is a biconvex cemented element consisting of two

elements of opposite refractive power.

From DE-PS 544 329 a photographic objective is [known which]
consists of a divergent lens and a respective collecting lens element
arranged in front of it and behind it, of which the lens element at
the side of the object is constructed as a cemented_e1ement with
positive total refractive power. This known objective has a focal
length of 100mm; data about the position of the shutter is not
present. _ -

The invention.is based on the object of stating an extremely
compact photographic objective of the category mentioned in the
introduction with trimmed monochromatic correction and a reduction n
chromatic magnification difference, colour coma and colour
astigmatism, which altogether has better imaging properties than
known'systems of this kind.

-According to the invention this object is achieved by a build-up
of the objective according to the characterising part of claim 1.

An advantageous embodiment of an obJect1ve according to the

_1nvent1on is stated in claim 2.

In the case of objectives according to the invention the
compactness is described by the condition (I) set out in claim 1.
For correction of the monochromatic image error a high refractive
number in the first lens group in accordance with condition (I1) of

i
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Eonpa_L_Qaneras There is known from DE 24 24 343 C2 a phdto obj ective

of the trlplet ty th rear shutter, which contains three |l ens el enents

of whi |s a convex positive neniscus |lens at the side of

t he obj “ H | ens el ement. is a biconcave |l-ens and the rear |ens
t

el enen cenented el enent. consisting of two el ements of
opp05|te refractive power. From DE- PS %44 329 a photographi c- obj ective
i s known which consists of a divergent |ens and a respective collecting

| ens el ement arranged in front of it and behind it, of which the Iens

el ement at the c‘aiam ofhadwqmbé@cfamrmtrtsz)t&daasuae C@'@EM@Cbaﬂb@@ﬁ@t owtth
positive total fractt e‘e?‘oweurr L } ?civw ob+‘§”t|v %ﬁ avo18ance ; %}aheof
Y00mm dat a ab bt ePRosinsacth SR 45 1t g
_ errors of higher order, a large difference 91 - 02 according to
condition (III) in claim 1 is essential. Finally, the effect of the
cemented surface in the first lens group is described by the
condition (IV), wherein the last surface 7 1is compensated for the
error F2 (chromatic magnification difference) by this cemented
surface. In addition, a stress relief of the second lens element is
thus produced, so that a 1afger -value and a Tower refractive number
suffice hére, which has a positive effect on the Petzval sum.
Moreover, a reduction in the surface element coefficients of third-
order is achieved, which favourably influences the mqnochromatic'and
chromatic image errors of higher order. ' |
The invention is explained in more detail by reference to the
drawing, in which: '
Fig. 1 shows a sectional view of an objective according
to the invention, '
Figs. 2A-D show the correction ~state of the objective
according to the invention with the data set out
in claim 2. ,
Apart from the numeric data set out in claim 2 the objective
according to the invention has the following paraxial data: |

o = 33.6323
S! = 26.7165
Bap' = 0.7290
Ss! = 10.800
7 = 1.2000
wherein

S! signifies the intercept length,
f! signifies the focal length,
Rap! signifies the pupi]lary magnification of the exit pupil,
SS'  signifies the constructiondl]ength between the first and
the last lens apex, and
z' signifies the spacing of the rear shutter from the last
lens apex.
Resulting from the correction curves is that the objective
according to the invention exhibits, with extremely compact build-up



present. = There is. known from JP-A-59-121014 a wi de angl e objective of
the. "Tessar" triplet type with rear shutter, which objective consists of a
gement ed'IbiS§hpetrHaS ed ve total refractive power at the side of the

. Oobject, a re lens element and a biconvex rear elenent. The
obj ective aperture of 3.5 and a focal |ength of | 00mnm

The. |nvent| on |s based on the object of stating an extrenely conpact

phot ogr aphi ¢ obj ective of the category nentgoned in the introduction vvlth
trimred nonochromatic correction and a reduction in chromatic

“magni fication difference, colour coma and colour astigmatism which
al t oget her has niotwithstambigigngsepobpaer reas shertekpoanf symirabke afoniobhsoneitiel.

correction, particularly an exceptional reduction in chromatic
magnification difference, colour coma and colour astigmatism.

It is understood that the numeric data can vary with the scope
of customary variations.



Accofﬁ?ﬁg to the invention this object is achieved by a build-up of the

obj ect Th} dt he characterising part of claiml. An
‘advant a t of an objective according to the invention is
stated i . In. the case of objectives according to the

i nvention the conpactness is described by the condition (1) set out in
claim11. For correction of the nonochromatig i mage error a high refractive

nunber in the first lens group in accordance with condition (11) of

Claims

1. Photographic  objective of the relative aperture 3.5 and the
focal Tength 35mm of triplet type with rear shutter, characterised in
that the lens system consisting of a cemented element (Lys Ly) of
positive total refractive power at the side of the object, a
biconcave centre lens element (L3) and a biconcave [sic] rear element
(L4) fulfills the following conditions

(n ?S-L < 0.6,uhérein S' = 0.8 x f*
(11) ny, > 1.7
(111) Vg -V > 15, and
(1v) 0.7 x F2(7)< F2(2)< 1.3 x F2(7)
wherein
BL signifies the constructional length of the objective,
S signifies the intercept length thereof,
f! signifies the focal length of the objective,
né signifies the refractive index of the -second lens
_element L2,
91,2 signifies the Abbe number of the first and second_lens

: elements L1, LZ’ and
F2(2,7) .signifies - the Seidel values for the chromatic
magnification difference of the lens elements with the
lens surfaces 2 and 7. '

2. Photographic objéctive according to claim 1, characterised by
the following numeric data:

Cor d n(546) v

1 11.0297 2.7300  1.808109 46.34
2  39.1519 - 2.0219  1.812640 25.23
3 19.1519 0.7000

4  -40.8013 1.0051  1.652230  33.57
5 10.4692 0.8000 | -

6 20.7116 3.5430  1.716700 42.89
7 -24.0136 1.2000 |

8 shutter 24,5165

| O D



22 claim1 has proved f avour abl e. So that the desired bal ancing out

betmag@shﬁgﬁggggRg &%@ces 2 and 7 is achieved with avoi.dance of inmage
errors| a large difference [err] - [err] according to
condi tj ,l ﬂlu I a| m1lis essential. Finally, the effect of the

cenent n the  first lens group is described by the
condition (IV), wherein the last surface 7 gs conpensated for the error
Flerr] ~ (chromatic nagnification differéen this cenented

wherein .
r(1-7) signify the radii of curvature of the individual
lens surfaces 1 to 7,
d(1-8) signify the spacings and thicknesses of the same,
n(1,2,4,6) 'signify the refractive index of the lens elements
with the lens surfaces 1, 2, 4, 6, and
v(1,2,4,6) signify the corresponding Abbe numbers.
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surface. In addltlon a stress relief of the second |lens elenent is thus
- produced, so that—a—t+arger -value and a |ower refractive nunber suffice

her e, mhlch has a Elve effect on the Petzval sum Mreover, -a reduction
in the'ﬂmﬁ% coeff|C|ents of third- order is achieved, which
favourab he nmonochromati c and chromatic i nage errors of

hi gher o |nvent|on is explained in nore detail by reference
to the drawnng, |n whi ch: Fig 1 - 6shows a sectional view of an
obj ective according to the invention, Figs. 2A-D
show the correction state of the objective

according to the invention with the dataAB&IRASUt ' in

claim 2.
| The objective, which 1is provided for photographic compact
cameras, of the relative aperture 3.5 and the focal length 35mm is of
the triplet type with rear shutter, wherein the lens element (L1, LZ)
—at the side of the object is constructed as cemented element. Four
conditions are stated for attainment of an extremely compact
constructional form and a trimmed monochromatic correction as well as
a reduction in chromatic magnification difference, colour coma and
colour astigmatism.



Apart fromthe nunmeric data set out in claim2 the objective according to

t he—i-pventien—has—the—fol |l owi ng paraxial data: f' = 33.6323 S =
26. 7165 Jerr Q' enlaced 0.7290 SS' = 10. 800 Z = 1.2000 wherein

S Thsgneet ngercept | engt h, f! signifies the focal length,
[err]a H “m |the pupi |l ary magnification of the exit pupil, - SS
signif i uctional length between the first and t he

| ast | ens apex, and




signifies the spacing of the rear shutter fromthe |ast
Resulting fromthe correction curves is that the objective

‘ZI

| ensapex.

acCOoRRk Sigeitis B&a Replacedt i on exhi bits, with extrenely conpact buil d-up
=AML | |

Fig.2a

DISTORTION
xl' yl
Zi.OQ_ ,
. |
]
!
i
!
/]
!
[
!
!
¢
!
4
!
2
?
[
I
7
i
)
]
;-
!
- !
'
]
?
]
!
/
!
!
i
1
!
t
i
I
!
|
l
!
!
!
1 )




notvmthstandl ng use of a rear shutter, a favourable nonochromatic

cqrreetien—particularly. an exceptional reduction in chromatic -
ragni fj.c B Refieare, col our coma and col our astigmatism It is
under ﬁa Qﬁi“m‘\“e““umsrl c data can vary with the scope of custorrary
vari ati

Fig.2b
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-4- phi c objective of the relative aperture 3.5 of
triplet ty e vm th ear shutter, consisting of a cenented elenent(L[err],

;
L[ erThigS °efiot al refractive power at the side of the object, a
,bl conr\ u I s el ement (L3) and a bi convex rear el enent (L[err])

“wher ei the constructi onal Iength to the intercept

Fig. 2c
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'[engt ﬁﬁigghe&hﬁsgahg dede 1S smaller than 0.6 and the refractive nunber

nl.err] ence of the Abbe nunber [err] of the lens el enents
L[eérr]: mﬂﬂmﬂHMr atively l'arge, characterised in that the | ens system
in the | length of 35nmfulfills the condition : 0.7 x
F2(7)<F2(2)< 1.3 x F2(7), in which - Flerr](2,7) =  Sei del

val ues for the chromatic nmagnification di-fference of
the lens elenments with the |ens ~surfaces 2 and 7.

2. Phot ographi c objective according to claim1, characterised by the

foll owi ng nuneric data:
- Fig.2d
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T d ne [err] 1 11. 0297
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PHOTOGRAPHIC OBJECTIVE-OF ‘THE TRIPLET TYPE
The invention relates to a photographic objective of the
relative aperture 3.5 and the focal length 35mm of the triplet type
with rear shutter, which is provided particu1ar1y for photographic

~ compact cameras.

" lens element is

.There is known from DE 24 24 343 C2 a photo objective of the
triplet type with rear shutter, which contains three lens elements of
which the front one is a convex positive meniscus lens at the side of
the object, the middle lens element is a biconcéve’]ens and the rear
a biconvex cemented element consisting of two
elements of opposite refractive power.

From DE-PS 544 329 a photographic obJect1ve is [known which]
consists of a divergent lens and a respective co]]ect1ng lens element
arranged in front of it and behind it, of which the lens element at

~the side of the object is constructed as a cemented element with

~astigmatism,

positive total refractive power.
length of 100mm;
present.

This known objective has a focal

data about the position of the shutter is not

in the
introduction with. trimmed monochromatic correction and a reduction in

compact photographic objective of the category mentioned

colour <coma and colour
which altogether has better
known systems of this kind.

According to the invention this object is achieved by a build-up

chromatic magnification difference,

imaging properties than

of the objective according to the characterising part of claim 1.

An advantageous embodiment of an objéctive according to the
invention is stated in claim 2.

In the case of objectives according to the
compactness is described by the condition (I) set out in claim 1.
For correction of the_nmnochromatic image error a high refractive

invention the

number in the first lens group in accordance with condition {11) of

The 1invention is based on the object of stating an extremely
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‘n(1 ; ANSiSHEED) the refractive index of the lens elements
W t }:&;WN Sﬁﬁ%%s 1, 2, 4, 6, and [err] (1,2,4,6) signify the
Corﬂeinﬂngﬁ ﬁgge‘n :

nbers. -5-
_ _o .

claim 1 has proved favourable. So that the desired balancing out
between the lens surfaces 2 and 7 is achieved-with—avoidance of image
errors of hﬁgher order, a large difference-“91~~ -Oz-according to
condition (I11) in claim 1 is essential. Finally, the effect of the
cemented surface in the first lens group is described by the
condition (IV), wherein the last surface 7 is compensated for the
error F2 (chromatic magnification différence) by this _cemented
surface. In addition, a stress relief of the second lens element is
thus produced, so that a larger -value and a lower refractivé number
suffice here, which has a positive effect on the Petzval sum.
Moreover, a reduction in the surface element coefficients of . third-
order is achieved, which favourably influences the monochromatic and
chromatic image errors of higher order. -
The invention is explained in more detail by reference to the
drawing, in which:
: Fig. 1 shows a sectional view of an objective -according
to the invention,
Figs. 2A-D show the correction state of the objective
acéording to the invention with the data set out
in claim 2.
Apart from the numeric data set out in claim 2 the objective
according to the invention has the following paraxial data:

f! = 33.6323
S! = 26.7165
Bap ' = 0.7290
SS! = 10.800
z* = 1.2000
wherein _
St signifies the intercept length, .

f! signifies the focal length,

Rap' signifies the pupillary magnification of the exit pupil,

SS' signifies the constructional length between the first and

the last lens apex, and |

Z' signifies the spacing of the rear shutter from the last

| lens apex.

Resulting from the correction curves is that the objective
according to the invention éxhibits, with extremely compact build-up



F OF THE TRIPLE TYPE _

ective, which is provided for photographic conpact

i jve aperture 3.5 and the focal length 35mmis of the
t type with reaf shutter, wherein the lens elenent (L[err], L[err])

ect is constructgd-as cenented el enent. Four

notwithstanding use of a rear shutter, a favéurable monochromatic

correction, particularly an exceptional reduction _in. chromatic.-—... ... ..

magnification difference, colour coma and colour astigmatism.. . -
It is understood that the numeric data can vary with the scope
of customary variations.
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“Claims

1. Photographic objective of the reTative aperture 3.5 and the
focal length 35mm of triplet type with rear shutter, characterised in
that the lens system consisting of a cemented element (L1, L ) of
positive total refractive power at the side of the obJect a
biconcave centre lens e1ementu(L3) and a biconcave [sic] rear element
'(L4) fulfills the following conditions

(1) .z_L < 0-6,uherein S'pyy = 0.8 x £
(11) n, > 1.7
(111) Vg - Vo > 15, and
(1v) 0.7 x F2(7)< F2(2)< 1.3 x F2(7)
wherein
BL : signifies the constructional length of the objective,
S! signifies the intercept length thereof,
f'  signifies the focal length of the objective,
n, signifies the refractive index of the second 1lens
element L2,
'491,2 signifies the Abbe number of the first and second lens

_ elements L1, LZ’ and _ N
F2(2,7) signifies the Seidel values for the chromatic
magnification difference of the lens elements with the

lens surfaces 2 and 7.

2. Photographic objective according to claim 1, characterised by
the following numeric data: '

r d n(546) v
1 11.0297 2.7300  1.808109  46.34
2" 39.1519  2.0219  1.812640 25.23
3 19.1519 0.7000
4  -40.8013 1.0051  1.652230 33.57
5 10.4692 0.8000
6 20.7116 3.5430  1.716700 42.89
7 -24.0136 1.2000
8 shutter 24.5165
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wherein
r{1-7) signify the radii of curvature of the individual
lens surfaces 1 to 7,
d(1-8) signify the'spacings and thicknesses of the same,

n{1,2,4,6) signify the refractive index of the lens elements
with the lens surfaces 1, 2, 4, 6, and
v(1,2,4,6)  'signify the corresponding Abbe numbers.
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PHOTOGRAPHIC OBJECTIVE OF THE TRIPLE TYPE
ABSTRACT

The objective, which is provided for photographic compact
cameras, of the reiative aperture 3.5 and the focal length 35mm is of
the triplet type with rear shutter, wherein the lens element (L1, Lz)
- at the side of the object is constructed as cemented element. Four
conditions are stated for attainment of an extremely compact
constructional form and a trimmed monochromatic correction as well as
‘a reduction in chromatic magnification-diffekence, colour *¢coma and
colour astigmatism.

FIGURE 1.
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TIVE OF THE TRIPLET TYPE

The invention relates to a photagraphic objective of the
relative aperture 3.5 and the focal length 35mm of the triplet type

" with rear shutter, which is provided particularly for photographic

compact cameras. )

There is kmown from DE 24 24 343 C2 a photo objective of the
triplet type with rear shutter, which contains three lens elements of
which the front one ifs a convex pasitive meniscus lens at the side of
the object, the middle lens element {s a biconcave lens and the rear
lens element is a biconvex cemented element consisting of twa
elements of opposite refractive power.

From DE-PS 544 329 a photographic abjective is known which
consists of a divergent Tens and a respective collecting lens element
arranged in front of it and behind it, of which the Tens element at
the side of the object is constructed as a cemented element with
positive total refractive power. This known objective has a focal
length of 100ms;, data about the posit-lon of the shutter is not

.present.”

There is known “from JP-A-59-121014 a wide angle objectfve of the
"Tessar*® triplet type with rear shutter, which objective consists of

‘& cemented. eTement of'posf.tfve tatal refracti_ve power zt:the side of

the object, a biconcave centre lens element andi a biconvex rear
-etement 'Eﬁe cbjective has z rel ati-'ve aperture of 3.5 and a focal
length of 100mm.

The. invention is based on the object of stating an extre:neTy
compact photographic objective of the ‘category mentioned in the
introduction with trimmed monochromatic correction and a reduction in

chromatic magnification difference, colour coma and colour

. astigmatism, which altogether has better imaqing prupert1es than

known systems of this kind. :

According to the invention this object is achieved by a build-up
of the objective according to the characterising part of claim 1.

An advantageous embodiment of an objective according to the
invention is stated in claim 2.

In the case of abjectives according to the invention the
compactness is described by the condition (I) set out in claim 1.
For correction of the monochromatic image error a high: refractive
number in the first lens group in accordance with condition (II) of
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in which

1. Photographic objective of the relative aperture 3.5 of triplet

‘type with a rear shutter, consisting of a cemented element(L1, Lz) of

positive total refractive power at the side of the object, 2
biconcave centre lens element (L3) and a biconvex rear element (L4),
wherein the ratio of the constructional length to the intercept
length of the objective is smaller than 0.6 and the refractive number
g and the difference of the Abbe number v, of the lens elements L1,
Lz are relatively large, characterised in that the lens system in the
case of a focal length of 35mm fulfills the condition
0.7 x Fy(7)<Fy(2) € 1.3 x Fy(7),

Fo(2,7) =  Seidel values for the chromatic magnification
difference of the lens elements with the lens
surfaces. 2 and 7. '

2. Photographic objective according to claim 1, characterised by
the following numeric data:

r N Mg v
1 11.0297 2.7300 1.808109 46.34
2 . 39.1519 2.0219 1.812640 25.23- -
3. 19.1519  o0.7000
4 -40.8013 - 1.0051 1.652230 33.57
5 10.4692 0.8000 :
6 20.7116 3.5430 1.716700 42.89
7 -24.0136 1.2000
8 shutter 24.5165
wherein '
r(1-7) signify the radii of curvature of the individual
lens surfaces 1 to 7,
d(1-8) sfgnify the spacings and thicknesses of the same,

n{1,2,4,6) signify the refractive index of the lens elements
with the lens surfaces 1, 2, 4, 6, and
v(1,2,4,6) - signify the corresponding Abbe numbers.
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PHOTOGRAPHIC OBJECTIVE OF THE TRIPLE TYPE
ABSTRACT

The objective, which is provided for photographic compact
cameras, of the relative aperture 3.5 and the focal 1ength 35mm is of
the triplet type with rear shutter, wherein the lens element (L1, Lz)
at the side of the object is constructed as cemented element. Four
conditions are stated for attainment of an extremely compact
constructional form and a trimmed monochromatic correction as well as
a redqcfion in chromatic magnification difference, colour toma and
colour astigmatism.

FIGURE 1.



