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To all whom, it may concern. 
Beitknown that I, DAVID KAEMPFER, a sub 

ject of the King of Prussia, Emperor of Ger 
many, residing at Brunswick, Germany, have 

5 invented certain new and useful Improve 
ments in Photographic Objectives, of which 
the following is a specification. 
This invention relates to photographic ob 

jectives, which consist of three lenses ce 
Io mented together or of two such systems of 

lenses. 
The object of this invention is to obtain a 

correction of the spherical aberration, i.e., of 
the sharpness, which is much more perfect 

I5 than that of the objectives hitherto known 
consisting of lenses cemented together, and 
in order to obtain the object in view the in 
vention consists in a photographic objective 
which is composed of three meniscuses ce 

20 mented together, viz., of two positive and one 
negative meniscus, the one positive of which 
being in the middle between the other posi 
tive and the negative meniscus, both the last 
named meniscuses having a greater refractive 

25 power than the inclosed meniscus. Such a 
system of lenses can be combined with a sec 
Ond equal but symmetrical system or also 
With a second unequal system for the purpose 
of forming a double objective. 

3o A double objective consisting of two equal 
systems of lenses, the one of which being sym 
metrical in relation to the other, i. e., being 
the mirror image of the latter, produces also 
sharper images than the double objectives 

35 hithertoknown. By replacing in this double 
objective the one system of lenses by another, 
consisting of a double-convexlens, a double 
concave lens and a middle positive meniscus, 
which latter has less refractive power than 

4o both the outer lenses, the advantage is ob 
tained that this double objective unites init 
self the preferences of each of the two un 
equal systems of lenses. The system of lenses 
in which both the outer lenses are respec 

45 tively double convex and double concave al 
loWs a much more perfect correction of the 
astigmatism, whereas the other system, in 
Which the outer lenses are meniscuses, does 
not allow this perfect avoidance or suppres 

sion of the astigmatism, but allows, as above 5o 
mentioned, a much more perfect correction 
of the spherical aberration, i.e., of the sharp 
eSS. 
In the accompanying drawings, Figure 1 is 

a double objective, which is composed accord-55 
ing to this invention of two equal symmetrical 
systems of lenses; and Fig. 2 is a double ob 
jective composed of two unequal systems of 
lenses. 
In Fig.1, left-handside, a is the middle posi- 6o 

tive meniscus, b the one outer negative me 
niscus, and c the other outer positive menis 
cus. The meniscuses b and c have higher re 
fractive power than the middle meniscus a. 

In Fig.1, right-handside, an equal but sym- 65 
metrical system of lenses is represented. 
The component parts of the objective shown 

in Fig. 1 by way of example are as follows, if 
the focal distance is one hundred and fifty 
millimeters and the aperture is twenty-eight 7o 
millimeters: 

Distance be Radii of curva- Thicknesses E. both 
tutre. of glass. the systems. 

Millim- Millin- Millin 
eters. eters, eters. 

r'249.4 clas2 1D sc10 
r2s6.7 d2-2.7 
p3s21.95 Cl3-4, 6 
r= 62.2 80 

The refractive indices n are, with relation to 
the Fraunhofer (Wollaston) lines D and F 
For the lens to . . . . . . nP-1.5682 n.For 1.57637 
For the lens a . . . . . . nP=1.5262 in F-1.5334785 
For the lens c. . . . . . P-16112 F-161873 

In the double objective shown in Fig. 2 the 
back or hind system of lenses (right-hand 
side) consists of three meniscuses a, b, and c, go 
whereas the fore system (left-hand side) is 
composed of a double-convexlens d, a double 
concave lense, and a middle positive menis 
cusf, which has less refractive power than 
the outer lenses. 95 
The component parts of the objective shown 

in Fig. 2 by way of example are as follows, if 
the focal distance is five hundred and ten 
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millimeters and the ratio of the said distance 
to the aperture is 1:6.3: 

Fore System. Hind System. 
Millim- Millim- Millin- Millim 
eters, eters, eters, eters. 

-143 (l's 18 r-156.92 (8-11.4 
6-c105 (5-10.5 8- 61. S06 (l-46 
- 58.4 (l- 4.4 r?= 51.366 (l=13 
8-151. S r' -135, 49 

D=24 millimeters. 
The refractive indices are 

For the lenses cland c n=1.6065 n=1.61404 
For the lens f. . . . . . P-1.5367 in F-st1.544 
For the lense . . . . . . P:1.5624 F-157022 
For the lens (t. . . . . . Ps1.5-49 F-152156 
For the lens b . . . . . . P-1.5 (387 Fas 1,576S6 
Having fully described my invention, what 

I claim, and desire to secure by Letters Pat 
ent, is 

1. In a photographic objective the combi 
nation of three meniscuses cemented to 
gether, the middle and one outer of which are 
positive, whereas the other outer meniscus is 
negative, both the outer ones having greater 
refractive power, than the middle one, sub 
stantially as and for the purpose described. 

2. In a photographic objective the combi 

562,614 

nation of two equal, but symmetrical systems 3o 
of lenses, each consisting of three meniscuses 
cemented together, the middle and one outer 
of which are positive, whereas the other outer 
meniscus is negative, both the outer ones hav 
ing greater refractive power, than the middle 
One, Substantially as and for the purpose specified. 

3. In a photographic objective the combi 
nation of a system of lenses, consisting of 
three meniscuses, cemented together, the 
middle and one outer of which are positive, 
whereas the other outermeniscus is negative, 
both the outer ones having greater refractive 
power, than the middle one, with another sys 
tem of lenses, consisting of a double-convex 
lens, a double-concavelens and a middle posi 
tive meniscus cemented together, the latter 
having less refractive power than both the 
outer lenses, substantially as and for the pur pose specified. 
In testimony whereof I have signed my 

name to this specification in the presence of 
two subscribing witnesses. 

DAVID KAEMPFER. r" 
Witnesses: . . - . . . . 

JULIUS SECKEL, 
MARIE EY. 
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