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Yore.—The application for a Patent has become void.

This print shows the Specification as it became open-to public inspection.

Convention Date (Germany) - Mar. 14, 1918.

PATENT - SPECIFICATION

Gamblete not Accepled.

COMPLETE SPECIFICATION.

Spherically and Chromatically Corrected Objective with Anastigmatic
Planeing of the Image and of Great Intensity of Light.

I, Paur. Runorru, of Griin, near Len-
genteld, in the Voigtland, Saxony, Ger-
many, Dr. phil., do hereby declare the

nature of this invention and in what"

manner the same is to be performed, to
be particularly described and ascertained
in and by the following statement:—
Constructors as well as photographers
have always desired to have at their dis-
posal a single objective of great intensity
of light—an objective with front dia-
phragm—which can be used also as _an
element for compound objectives with

. interposed diaphragm or for the forma-

20

25

30

35

40

tion of sets of objectives."

The single objective with front dia-
phragm, improved according to this
-invention, possesses anastigmatic plane-
ing of the image of considerable extension
and it is spherically correct for several
colours for a large aperture. The double
objective composed of two single objec-
tives of the new type is perfectly ortho-
secopic.
further be combined with any single
objective of different construetion to form
a double-objective. '

The single-objective, improved accord-
ing to this invention consists of a highly-
refractory concave-convex-lens (L' of the
drawing) turned towards the diaphragm,
the aberrations of which are compensated
through a correcting member separated
from the lens by an air gap. The correct-

ing member is composed of a concave lens -

I, of low refraction and of a highly-
refractory convex-lens L; of crown-glass
cemented to the concave-lens. Objectives
of this type have been repeatedly
described and constructed.

In consequence of this invention it is
possible to enlarge the aperture and to

'[;’n’ce 1/ -J

The new single objective can’

. "““"'-'-l-\____...',-—“_ R e

nevertheless improve the chromatic
difference of the spheric aberration. In
order to attain this result, the radius +*
of the ray-collecting cemented surface
must be at least equal to the equivalent
focal-length of the double-objective
composed of two identical single-objec-
tives, provided the corresponding kind of
glass 1s used. . _

‘Within these conditions the objective
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can be varied according to the purpose for -

which it is destined. An objective with
strong intensity of light e.g. requires
other glass, radii, thickness and distances
as an objective designed for the reprodue-
tion of lines or for extreme wide range
photographs.

Two forms of construction of the inven-
tion are hereinafter described by way of
example, similar letters and characters
of reference being used for the first form

of construction shown in Fig. 1 and for
ihe second form of construciion shown in
Fig. 2. ‘

Fig. 1 shows a single objective with
front-diaphragm of the relative aperture
1/9 for a focal distance of 286"/ . The
following numbers serve for 100%/, focal
distance.

Radii:

oot =~ 20,24%Y
® = - 14.08%)
A = - 11.28%
¥ = 4+ 84.66%,
P = - 16127,
Thickness and distances:
b = 1.41%

“d, = 1.76%

d =. 0.847

de = 1.55"/

dﬂ = 3.32m/m
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Kinds of glass: .
Lens I, 2D = 1.60530
nG' = 1.61828
‘ne = 59.3
Lens I., n1) = 1.53980
T a@ = 1.554H9 " ..
TIPS P - n,”"' = 47‘-3 ) .
X Le'ns"L;; '?LD :l -1' 69070 e
nG@ = 1.63463
nit = b6.9

Fig 2 shows a double-objective with
nlhelposed; d;dphmgm and the relative
in said’ double-obgect
being, pompo%d of two 1de11t1(,a1 objectives
as :,hown ii l*lg 1 with® the relative
aperture 1/9 represented sfor the focal-
distance of 135"/ with dthe efficacious
aperture of 80", . The single objective
has 224"/ focal- (lh'stanve #T'he following
figures apply to the 100"/, focal-distunce
of rthe .double-objective, and - to 166/
focal dmtdm-e of 1}19 smgle ob;wtwe

Radn

o R S S ¥ i ¢ 1
S .-.:'r;i.‘.: 7121 =t e 23 48"(/m
e s 7',' = =879
1 2SS 75‘4: == -1724 = l+]40 90“7 .
T (7 (=N T51 =:‘-’_"'—~ 27 0] nl/
: Th}cl\[ne;;s al}d dle'tam-es S ,J'-x--
T S A AT
' ’ d-1= dll = 294/ T
. d.=.d = 1417 il
v (7_.2 = (](,1 == 2,:581“ ' C ey
Frie e |d'3,:r7‘a J U "5 647'"/ Voo .

«JK*mds of . glass:- .~ . B

5 Len_s T, and T4t 2D &= 1.62230
PR T e A 1,63738
b e pig= B3R

Lens I, and I,' =D =-1.53980

i SR nG! = 1.56459

o o o= 47.3

" ens Th and Iy . »D & 1.62070
meo o e @ 1 63463-
N < T il = B6.9

Havmg now paltlmll.u]y deqcnbed 'md
ascertained the natyre of my said inven-
tion and. what manner the same is
to be pelformed .I declare that what I
claim 1§:—

1. An improved s1ngle objective of a
highly 1ef1actory concave-convex-lens

‘other,

turned towards the dlaphlagm and a
correcting member separated from said
lens through an air-gap and composed of
a concave lens of loew refraction and of
a highly refr actory convex lens of e¢rown-
glass cemented to said concave lens, the
aduts of the cemenfed Slllf‘lLL be1nn' di,

‘Teast equal'to ‘the’ equivalent -focus of a

double*ob]em‘ne composed of two equal
single “objectives of this kind, substan-
tially as desctibed and shown .md 1’01,\ the
purpose set forth. See T

«v.2.. An improved double ob_]e(t]ve wﬂh '

median diaphragm comprising 'in 'coni-
bingtion two single objectives' consmtmw
¢f a hl(rhly-xehactmy concave-convex-
lens, and a correcting member. SLPdrdied
from said lens through an air gap’vf.u‘td
composed of a concave lens of low 1étiac-
tion and- of a highly-refractory convex
lens of crown-glass cemented to said con-
cave ilens, pLu ed..the oiie " opposite. ~ihe
= (\Jld - & diaphiagm ~ interposed
between said single objeclives, the radius-
of ‘the: ray-collecting cemented surface of
the said.correcting .memnber:being at least

- equal - to -the - eqmvalent foeal. length of

the - double. objective, substantially -
described- and shown and f01 the pulpxoec
set. forth. = . nl.

3.—-An - unproved' double: ob] ective with
median diaphragm cowprising .in, com-
bination .a smnle objective, COIISliflng of
a hlghly—refta(,tmy concave-convex-lens
and a correcting member separated fromi
said lens tlmough an. air gap and com-
posui of a concave lens of low 1ef1actwn
and of a higlly refractory convex lens of
crown-glass cemented -to’ said concave-
lens, the radius of the cemented surface
bemg at least equal to the equivalent
focus of a double objective composed of
two equal single objectives of this kind,
and a single objective of any convenient
construction opposite the first mentioned
single objective and’ a diaphragm inter-
posed between the said single objectives,
substantially as described and shown' and
for the Pm pose set forth.

- Dated this 26th day of Novembel

By [o} Gr ],)]"V]1 RS,
3 Apphcant’s Agent

19].9.

Radhill - Prmted fot Hls ]\'h;esty 8 Statlonery Office, by Love &. 1‘/Ia.lc,omson, Ltd —1922,
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[Ihis Dravingiis a full-sie eprodhuctionsof the Original.]
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