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COMPLETE SPECIFICATION,

Improvements relating to Objectives.

I, Pavr RuvorpH, of Grin, near
Lengenfeld, Vogtland, Germany, a Ger-
man citizen, do hereby declare the nature
of this invention and in what manner the
same is to be performed, to be particu-
larly described and ascertained in and by
the following statement:—

This invention relates to objectives
primarily for use in photography, and has
for its subject an objective by means of
which a sharp image will be produced.
The objective is composed of a small

number of lenses and is designed to give

a plastic image focally correct. Accord-
ing to the invention the objective is com-
posed of three separate lenses which are
separated one from another by air-gaps
and arranged in the form of two lens
systems.  The concave surfaces of the
lenses in contact with the air-gaps are
directed towards the diaphragm which is
disposed between the two lens systems.
One lens system consists of a convex

- concave dispersive lens and of a concavo-
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convex collecting lens separated one from
another by an air gap and having their
concave surfaces turned towards the
diaphragm. The second lens system, is
composed of a biconcave lens and of a
biconvex lens cemented together along a
collecting surface.

In order to obtain a sharp image, a
large picture-field with anastigmatic
flattening of the field, efficient orthoscopy,
reduction of the spherical and chromatic
aberrations and consequently a focally
correct plastic -image, and in order to
permit of the use of three different focal
lengths in a single objective the convex-
concave dispersive lens has a greater
thickness at the centre than the bicon-
cave lens, whilst each of the two systems,

separated by the diaphragm, has a collect-
e Y S

ing effect. An objective of this very
simple construction has, with the glass
types at present obtainable, a small
residuum error of chromatic magnification
which is however not disturbing if the
objective is used for amateur-purposes.
If the objective is designed to be wused
for high grade technical purposes the
error is avoided by forming the convex
concave dispersive lens of a positive lens
and of a negative lens cemented together.
The types of glass used are chosen so that
the positive lens possesses less dispersive
power than the mnegative lens. The
refractive indices may either be the same
or different according to the purpose in
view.

The composition of the objective thus
constructed may be modified according
to requirements and according to the pur-
pose for which it is to be used. The type
of glass, the radii and the thicknesses
may be varied as required.

Three forms of construction are herein-
after described by way of example in the
accompanying drawing. TFach form
serves for a different purpose. ,

Similar characters of reference desig-
nate similar parts in all figures.

The diaphragm is indicated by the line
B—B. In Fig. 1 I is the convexcon-
cave dispersive lens and L, the concavo-
convex collecting lens. I, is the bicon-
cave dens and I, the biconvex lens. The
curved surfaces of the lenses are indicated
by 7 , and so forth, whilst d,, d, . . . .
are their thicknesses and b, b, indicate
the widths of the air gaps between the
lenses. The types of glass of the various
lenses are given by the refractive index
7y for the D line of Fraunhofer spec-
trum, ng' being the refractive index for

_the G* line of the same spectrum.
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2 161,091
In this form of construction the objec- Glass types: .
tive is designed for a focal length of 7, : np=1,57190 nol=1.58160
300%,. The free aperture is 43 ™/ ., the T. npy—1,57180 ,n(;l: 1.58643
ratio of aperture to the focal length being 1, _1, . Ny = 1.61650 nole1.63113
9 consequently 1:7. The angle of view is L,; ’. nD=1’54440 n 4 1.55971
greater than 90°, This is the simplest 4 . ? ., ¢ ’
form of construction as the objective is 1 In Fig. 3 ;'ihe objective has a focal
only composed of four single lems ‘en:glth of 3007,. The free aperture is
elements, The two lens systems of the 60%,.  The ratio of aperture ta the focal
10 objective separated by the diaphragm, length is othemefore 1:5. The angle of
"~ have a positive focal length the front V€W 1S 80°. The convex concave disper-
system having the longer focal length. Sive lens is composed of the lens I and of
i oloving pitionis apply t-an  {ielons By whih have diferent sl
A 14 . ot y m G b N ; N
objective having a focal leanl of 100%. The front lens system has a smallier focal
15 Radii of curved Thicknesses length than the rear lens system (L, ).
surfaces. and air-gaps. An objective of a focal length of 1007/ ,
= +16’O?2’{“ d; =3,790‘2/m has the following dimensions:
;;: Iiéjgééz c‘ZZ, z;([):gg%m/ Radii of the curved Thiek.nesses
20 = +21,76%/ b,=b, =1,336%/ ~surfaces. and air-gaps.
i 17367 dy  =0,801%" n= 116,927 4, =498Y
= +20,03% - d, =2,871% 1= -54,76% dy = 1,007/,
= —18,63%/ e = +}§,3gz/m ff =1,80%,
= ~ =
Glass types: rf: i 29’874" 63_—. b, =%’ng§n
25 I,=Lg:ny =1,53980 ngt=1,66450 ' " 1g’gon" i ~1,00%"
Lo=Tying =1,620T0  ngl=163463  ,— | og'gyi dy =696,
In Figs. 2 and 3 the collecting lens of 7= —-22,90"/
%ess dispersion tlha-n that shown in ﬂie Glass types:
oregoing example is indicated by I, L, TR 1
30 being the dispersive lens of greaterl dis- il ) "p= 11’%%40 nG1=1’62503
persion cemented to I;. The concavo- _2° "p=:1 40 ng =1,57036
convex collecting lens is indicated by L, I_Js : np=1,53080 ng'=1,54244
L, being the biconcave dispersive lens and L, : ny=1,53680 1= 1,55503
L the biconvex collecting lens, Ls : n,=1,61290 n,t=1,62678
85 In Fig. 2 the objective is designed for Havi ticularly deseribed and
a focal length of 300%,. The free aper- - “WA8 MOV PAYUenaryy descrised an
ture is 50% ., the ratio of aperture to ocortained the mature of my said inven-
focal 1engtﬁ being consequently 1:6 tion and in what manner the same is to
The angle of view ia 90°. The objectivé be performed, I declare that what I claim
40 consists of five lens elements, the convex > .
concave dispersive lens being composed 1. An improved photographic objective
of the lens I, and of the lens I, which are ~composed of two lens systems separated
connected together along a plane surface. by a diaphragm and having their free
The glass types for I, and for I, have concave surfaces directed towards the dia-
45 for D approximately the same refractive Phragm, one lens system consisting of a
index, but the dispersions are different. convex concave dispersive lens and a con-
The front lens system of the objective cavo-convex collecting lens separated
possesses the larger focal length. The from each other by an air gap and turned
following particulars apply to an objec- towards the diaphragm, the other lens
50 tive having a focal length of 100 ™/, . system consisting of a biconcave lens and
. . a biconvex lens cemented together along
Radii of curved Thicknesses a collective surface, the two lens systems
surfaces. and air-gaps. each possessing its own collecting “effect,
= +1i3,02“ym (‘ZZ1 = 2,2;%.1 substantially as described.
ry= plane o =145 2. An objective according to Claim 1
95 ry= 412,917 d =0,72%  wherein the]biconcave dispersive lens has
7=+ 18,147 d, =1,30"  a smaller thickness at the centre than the
ry= +29,647/ by=b, '=R,02%  convex concave dispersive lens, substan-
ro=— 17,258 d, =0,94"/  tially as described. ’
Tp= +25,61§/n d, =3,34" 3. An objective according to Claim 1
60 7= —18,63%/, wherein the biconcave dispersive lens has
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a smaller thickness at the centre than the
convex concave dispersive lens, which
latter is composed of a positive and a
negative lens element cemented together,
substantially as described.

4. An objective according to Claim 3
wherein the positive lens element is made
of glass of smaller dispersive power than
the negative lens element, substantially
as described.

5. An objective according to Claim 4
wherein the positive and the negative

lens element are of substantially equal
refracting  power, substantially = as
described.

6. An objective according to Claim 4
wherein the refracting powers of the posi-
tive and mnegative lens elements are
different, substantially as described.

Dated this 5th day of June, 1920.

For the Applicant:
H. A. GILL & Co.,
Chartered Patent Agents,
56 & 56, Chancery Lane, London, W.C. 2,

Redhill: Printed for His Majesty’s Stationery
A

Office, by Love & Malcomsen, Litd.—1921.
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