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To all whom it may concern:

Beit known thatI; Hans HARTING, du'ector,
a subject of the Emperor of Germany, resid-

.ing at Brunswick, Duchy of Brunswick, Em-

pire of Germany, have invented certain new

-and useful lmprovements in Lenses, of which

the following is a specification.
Chromatically, spherically, and astigmatic-
ally corrected lens systems are known in which
a third-lens system, which is symmetrical in
itself and symmetrical to the outer systems,
is placed between two symmetrical lens sys-
tems composed of at.least two lenses, (erown
and flint,) which lens systems both simultane-
ously contain crown-glass of higher or crown-
glass of lower refraction than the flint-glass,

the lenses of which third-leds system’ (which

lenses face the two outer lens systems) each
form a glass pair with the lenses which face
them of the outer systems, in which glass

. pair the glass with the smaller color disper-
_ sion has an index of refraction larger than or
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tem.

_approximately equal to that of the other.

Now this invention has for its object such
a modification of such a lens system as allows
in addition to a good correction of optical de-

fects alse a good correction of the remaining

aberration fo be effected and also a sharp,

brilliant, and level picture over a wide field-

of vision with a relatively wide objective.
This is attained by the convergirg and diverg-
ing lenses in the two outer systems havmg

different p031t10ns with respect to the middle |

system—that is to say, the converging and

diverging lenses of the outer systers being’

arranged unsymmetrically to the central sys-
The number of the lenses in the two
outer systems may also ke different.
Referring to the drawing, A denotes one
of the outer systems, B the other outer sys-
tem, and C the middle system .In the outer

"system A the diverging lens &' islocated on the

outsideand the conyerging lens4’ on the inside.
In the outer system B the dwergmg lens &% is
located reversed on the inner side and the
converging lens &’ on the outer side. The
central or middle system C can at pleasure

consist of one single lens or of several lenses.

‘(No model )

. Both of the outer systems A and B must con-
-sist at the least of two lenses, of which one

must be crown-glass and the other flint-glass.
There can also be other lenses in these sys-
tems in addition.
glass lens has a higher refraction than the
flint-glass lens, then in system B the crown-
glass lens must-also have a higher refraction
than the flint-glass lens; but if in system A
the crown-glass lens has a lower refraction
than the’ ﬂmt-orlass lens then in said system B
the crown-glaqs lens must have a lower re-
fraction than the flint-glass lens.- If in said
system A the diverging lens is placed on the

If in system A the crown-
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outside and the converging lens on the inside, ..

then in said system B the diverging lens must

be placed on the inside and the converging
lens on the outside.- - This improved construc-
tion has also the advantage that there is
greater choice of available kinds of glass than
the older type of lens herembefore mentioned
allows.

_ A fonm of construction shown in the accom-
panying drawing will now be explained as an
example.
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If the eight different radii of curvature of

the lenses be assumed to-be indicated as shown
in the drawing by #1 72 #s 74 75 76 77 75 and the
lens thicknesses or air-space measured on the
optical-ax-is by “dy dr ds di ds ds dv, the fol-
lowing equivalents result, for instance, for an

equlvalent focal length of fn = 100:
m=+ 34.99, di=0.6T.
=+ 2088 de= 41T,
=+ ® ds=5.88.
re=— 36.67, di=0.42.
5 = + 28.25, ds = 3.17
o= - 266.6, ds= 0.42.
ri=+ 19.16, di= 6.67.
= 30.19.

Diameter of aperture, 27.2; relatlve aper-
ture, 1:4.5, (f/4 5.)
. Thestop eis s1tuated in the second alr-spaoe.
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" Theequivalentsof the kindsof glasS(indiceS'

of refraction for the franenhofer lines Dand
' = Hy) are then the following:

For avtnp = = 1.54990, na =1. 56547 (sﬂlca.te

5 light flint.)
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"For bi9p = 1.61340, 26’ = 1. 62736 (heavxest
baryta crown.)

For cinp = 1. 55019 ne' = 1. 06597 (sﬂlcate
o light flint. )

For bunp = 1. 53780, no’ = 1 55143 (smcam

 glass.)
For asinp = 1.61340, nu = 1 62736,(heaviest
baryta crown.)

I declare that what I claim is—
A lens system, consisting of a central sys-

766,036

“tem and two outer systems, each of the outer

systems having a converging and diverging
lens, one of said lenses being of crown-glass

and the other of flint-glass-the.refraction of 20

| which is different in the same sense in both

outer systems, said .converging and diverg-
ing lenses of the outer systems being arranged :

»unsymmetrlcally to the central system.

- In testimony whereof I have hereunto set
my hand in presence of two subscribing wit-
nesses.
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HANS HARTING.

Wxtnesses
JuLius SECKEL,
WILHELM LEnrRNE.



