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The invention relates to pbhotographic teleob-

Jectives, 1. e, to. objectives whose two principal

points lie before the front lens it by the latter .

that particular lens s referred to which in the
case of diminutions faces the object to be im-
aged. The object of the Invention is in particu-
lar to improve those simplest kinds of teleobjec-
tives consisting cf four single lenses of which one
converging and one diverging lens each form g
system, viz,, a positive system Iying in front and
a negative system lying in the rear. To obtain
satisfactory definition and flatness of image with
this simple four-lens form &f teleobjectives at
high speed the correction of distortion has been
dispensed with heretofore. In case the objectives
In question are to satisfy greater requirements,
types consisting of more than four lenses have
been adopted and the simplicity of the objectives
is dispensed ‘with though important this may
very often be, as for instance in the manufacture
of ‘long-focus objectives. Four-lens teleobjec-
tives corrected for distortion are as yet unknown.
" According to the present invention it is possi-
ble also in the case of four-lens teleobjectives to
considerably reduce and practically eliminate the
distortion if ‘a.known lens-combination is taken
where the two diverging lenses of the objective
face each other, where the diverging lens of the
negative system is formed by a meniscus whose
hollow side faces the positive system, where the

radius of the concave surface of this meniscus is-

. numerically greater than one tenth of the focal
length of the objective and where the radius of
the convex surface of said meniscus is numeri-
cally greater than double the radius of the con-
cave surface, whereby, however, the two lenses
of the negative system—in deviating from the
known—are separated by an alr-space which
takes the form of a diverging lens, but having a
collectivd refractive power. It is advisable to
make this air-lens in the negative system hollow
on both sides. ‘

The two forward lenses of the objectives ec-
cording to this invention can be cemented to-
gether or can also be combined without being ce-
mented together. Of the uncemented types one
form has proved to be especially suitable for re.

"ducing the aberrations, viz., that form where the
two lenses of the positive system enclose a menis-
cus-shaped air lens whose hollow side is turned
away from the negative system and whose image-
side radius of curvature is longer than the ob-
Ject-side radius of curvature,
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In the drawings and in the following tables con-
structioral examples of two objectives according
to the Invention are glven, the focal lengths of
the objectives being assumed in the following
data to amount to 100;

1. Constructional example (Fig, 1)

' . Types of glasses
Radii | Thicknesses
and spaces
ne »
Ty +20.3 -
dy= 3.1 1. 56013 48.7
1= —490.8
dy= 1,2 172825 2.3
ri= 487,39
by=14. 52
by=15, 64:
Ti= 12,5
di= 1.0 1.51633 64.0
ry= —~75.42
I=0.07
re=+4150.0
di= 1.87 | 1.62004 |- 36.3
rr= ~41,95 .

This constructional example covers en image-
field of about 30° at an aperture-ratio of 1:6.3
with corrected .distortion. The distance between
the front vertex of the front lens and the rear
focal plane is 79.56.

2. Constructional example (Fig, 2)

Typ=3 of glasses
f Thicknésses
Radit and spaces
ng ’
ri= -}21.1
dy=3.21] 1.60801 45.0
*ry= —40.0
li= 0,07
Tam —40,2
A= 1,20 | '1,72825 28,3
ri= 470,95
by=14.23
b3=16.14
= ~13.0
d= 10 1. 60801 46.2
o= —70.0
2= 0.07
= .
di= 1.87 | 1.72825 28.3
rg= =33, 18

This constructional example likewise covers an
image-field of about 30° at an aperture ratio of
1:6.3 and slight distortion, The distance be-
tween the front vertex of the front lens and the
rear focal plane amounts to 79.37 In this Lase,

I ciaim: ’

L In a photographic objective whose princ.

-pal points ye before the front surface, the com.-
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- pination of a front positive and a rear negative
lens system, both systems being in axial align-
ment and axlally spaced a distance apart great-
er than one fifth and less than one half the focal
length of the objective as a whole, each of said
systems consisting of & converging and of & di-
verging lens, the diverging lenses of the two
systems facing each other, the diverging lens of ~
the negative system being & meniscus whose con-
cave side faces the positive system. the radius of 10
the hollow side of this meniscus being numeri-
cally greater than one tenth and less than one
fifth of the focal length of the objective, the ra-
dius of the convex surface of this meniscus be-
ing numerically greater than double the radius 15
of the concave surface and less than infinite, and

<

the two lenses of the mnegative system being
spaced apart by an air lens having the form of a
diverging lens but with a converging power of
refraction. :

5. In an objective according to claim 1, the
said air lens of the negative system being hollow,
on both sides. \

3. In an objective according to claim 1,vthe\=
two lenses of sald positive system being spaced
apart by an air lens having the form of & menis-
cus whose hollow side is turned away from the
negative system and whose radius of curvature
tacing the image is longer than that facing the
object. .

ROBERT RICHTER.
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