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- ing lenses being enclosed
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. "The lens is extremely rapid, as it incredses
- the aperture to beyond f: 1. '
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~As.regards construction the lens is some-

‘ “'what similar to.those lenses consisting of
5

two convexo-concave diverging lenses sep-
arated by a biconcave air sgace,, said diverg-

lenses with each one convex air space.

“Whereas in. the known lenses of this kind

a considerable distance exists between all

- the lenses, or only-the two convexo-concave
* lenses touch-one another, or only the collect-

by way of example in the only fi
-accompanying drawi
“jective composed of

" ing and diverging lenses touch’ one another,
:the new arrangement, which will -be herein-

after described consists in that all the lens

distances are equal to zero, as the biconcave
‘air space has a centre thickness equal to zero

and the two air spaces of collecting form are

‘sharp edged. This arrangement requires a

certain sequence of radii- and thicknesses of
the lenses, which makes it possible to ob-
tain a good spherical, chromatic and astig-
matic correction, as also the great relative

. aperture.of £:1 and more. The Jenses must
.25 ,
"¢ minimum -distance

however not press one against the other, s
ini o being practically indis-

pensable,

"A sample of the invention is illustrated
which shows the ob-
by air. - oy _
The construction data are the following:
Focal distances=100

i 4+ 982 mm.: - d,=20.1 L I Lgem gt
pgem —448,4 mm, ; _dym17.9 n--z'.%m 309
cpgemam 74,15 mmi - dy= 1.8 R . .

rim 4+ 7415 mol. . dy=28.0: #Dw=1.024 > =385.6

Tyem — 80,3 mm. dyw= O i
L rewe-4 89.8 mm. de=15.6
vrm 4 53.6 mm.. dr= 6.7
rywm +120.5 mm. . dym=20.9

fom= —129.56 mm. .

- . Bis ‘the lens diaphragm
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L comb

Tt is apparent that the lens surfaces havé
paratively: small cirvstures, that best

r than
These -are - properties which facilitate the

y two collecting -

_relative

re: of the ‘and 7. inphra,
i capable of shutting down

- four lenses separated:

' Relative aperture f:1 -
- diverging lenses faci

 of glass may be used, and that all glass
-thickneeses are not-considerably 1
" necessary for the requisite. lens

485,885; and in Germany October 33, 1929,

is cemented of two elements.. “This can be

done for special purposes also at the same
time with the second diverging lens or only
with this latter. Moreover it is.
do without any cementing, if the relative
aperture of the lens is made smaller, or if
as- flint glass for L,, L, or for L, or also
for both lenses, a glass with very strong dis-
persion is’ chosen, for example np= 1.'Fl5y=
29.6. The fact.that the refraction’ exponent
becomes also higher, that is also higher than
that of the crown glass Li,, Ly, Ls, does not
alter’ the character of the lens. This also
apgli'es with regard to the introduction of
differént kinds of glass for Ly, Ls and Ls,
also ﬁloasses with lower refraction exponents,
as also for L, and I,. \Only accordingly
slight radii- and thickness alterations might
eventually become necessary. o
The-utilization of a very strong diverging
flint ‘glass certainiy results in that the slight-
kv greenish color of the glass somewhat re-
uces the absolute light intensity, but the
ve aperture may then be increased be-
yorli‘(}llf:l.. . ¢ d1 hngm :
' The question of the diap arrange-
ment B of the lens is solved by the use of
an iris diaphragm between the surfaces 7
This should . only be
to a certain
) .
I claim:

A lens for photography and projection,

composed -of four lenses, separated by air,
two -of said lenses being convexo-concave
) with their convex
surfaces: and - enclo

centre thickness zero and the two air spaces

of collecting shape have at the same time &
In testimony whereof I affix %0 ature.
S P.R H.

- making of the lenses, and which are essential -
- .. for & good efficiency of the. lens. ‘

S

the example, & diverging lens (L, In)

ssible to -

by two collecting
- lenses, in“which the biconcave air space be-
tween the diverging lenses poesesses the
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