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o all whom it may concerm: - -
‘Be it known that I, Joan W. CLOUD, of
Altoona, in the county of Blair and Sbate of
'Penns;,]mma, have invented certain new and
s useful Improvements in Lenses; and I do
- Lereby declare that the ft}llawing. is a full,
clear, and exact desceription of the 1nhvention,
which will enable others skilled in the art to
which it appertainsto make and usethe same,
reference being had to the accompanying draw-

10
ings, and to the letters of reference marked

thereon, whlch form a part of this Spteiﬁm-

. tion.
- My mventlon relates to lenses adapted to

r5 serviee on railways,or for any purpose where
" :sipmal-HEs are » eqmreil where it is desirable

to cast the, rays of light in a widened form 1In
a horizontal direction; and the novelty consists
in the constraction, 10rm arrangement, and
20 adaptation of parts, as will be hereinafter more

- the claims.
The object of my invention is to produce a

~ lens of such shape that when a source of light

. g~
._5 widoned out-into a band whose cross-section
- will be greater in one direction than in the
 direetion at right anglesthereto. I form the
lens of two cuwed surfaces, the inner being
30 concave and a section of the surface of a
~ sphere, and the outer being convex and a
section of the surface of a flattened spheroid.
. The invention is illustrated in the accompa-
nying drawings, which form a part of this

a5 Bpeeification, and in which—
' 'Figure 1 represents a front view showmr

*;the outlme of the convex surface in fall lme
and of the eoncave in dotted line.
- section taken on the line A B of Fw 1. Tig.
40 3 is a section taken on the line C "D of the
- same figure, and Fig. 4 represents the CrOSS-
‘section of the beam of light produced.
Upon the sectwn A B “the surfaces are ap-

fully set forth, and. partlcu]mly pmnted oubin

is placed behind it the beam of light will “be |

Fig. 2i1sa |

pmxmlatel} concentric. with each oﬂlel, and
transmit the rays without refraction, a8 seen j5
in Fig. 2; but the surfaces upon the section C
D differ from each other sufficiently to refract
the rays on leaving the leus, so that they be-

-come nearly parallel on leaving the lens, as

seen in Fig. 3.
The combination of the spherical coneave

and spheroidal convex surfaces will cause the
refracting substance to be of uniform thickness.

in the cross-section A B, but of varyingthick-
ness, being thicker at the center in the Cross- 535
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| section CD the first not causing refraction, but.

the second causing the rays to be refr acted to-
ward each other, thereby producing the result
desired. The heam of light so pmdueed 18 of
an elliptical eross- sectmn and 1S represented 60 -
by Fig. 4. The inner suiface may be per fectly
flat and same cftect- produced.

Having described my invention, what I
claim, and desire to secure by Lettels Patent,
is—

1. A lens havmﬂ* a conecave spherical sar:
faceand a convex Sphermdal surface, arranged
and adapted to serve snbstfmtmlly as xhown
and described, and for the purposes set forth.
2. A lens hwmg a concave sarface in form 70 .

65

"of a section of a sphere, and a8 convex spher-
oidal surface, whereby two cross-sections of

the lens at right an~les are made different

from each Other in one ithe thickness being
uniform and in the other being thickest at the

center, thereby causing the beam of Hight,after

passing through the ler.ns to be of elliptical
cross-section, as set forth.

In tQStIIHGH} that I elaim the foregoing as
my own I have hereto aftixed my Slﬂn%me In 30

presence of t“ 0 witnesses.
JNO. W

75 .

CLOUD

Witnesses:
SAMUEL PORCHER, .
PAUL KREUZPOINTNER.
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