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UNITED STATES PATENT OFFICE.

EDWARD W. LAURENCOT, OF HOBOKEN, NEW JERSEY.

ANNULAR LENS.

SPECIFICATION forming part of Letters Patent No. 451,330, dated Aprii 28, 18¢1,
Application filed January 7, 1891, Serial No. 876,985, (No model.

To all whom Tt may concermn:
Be it known that I, EDWARD W. LAUREN-

¢ot, of Hoboken,in the county of Hudson and

State of New Jersey, a citizen of the United
States, have invented certain new and useful
Improvements in Annular Lenses, of which
the following is a specification.

This invention relates to annular lenses to
be used as shades for lamps, electric lights,
gas, or any other source of light for the pur-
pose of increasing the 111111]1111&1:1110 power of
the lamp by throwmo all the rays in radial
direction but in pa.rallel planes one above the
other.

Theinventionconsistsinan annularsphero-
eylindrical convexand sphero-cylindrical con-
cavelens, made as will befully deseribed here-
inafter. _, -

In ‘the aecompanyinn‘ drawing, a vertical
sectional view of my improved annular lens
is shown.

The outlines forminy improved lens are.ob-
tained in the following manner: A circle a is
deseribed, having the point b as its center.
On the homzon’ral diameter of said circle the
points d and e are marked off, which points
d and e are arranged, rebpeetwely, inside
and outside of the c1rcle at the same distance
from the circumference of the cirele on said
horizontal diameter. The distance from b to
d is taken as the radius of a circle, the cen-
tral point f of which circle 18 located on the
horizontal sectional diameter of the large
circle @, the point f being located from the
yoint e a distance equal to the radius, so that

the are i made with said radius passesthrough
the point e on the central horizontal diam-
eter and intersects the cucumfel ence of the
cirele a at the pom‘rs m m’. Double the
Jength from b to d is taken as the radius of the
cuele the center of whiech cirele is a distance
to the r igcht of the center b equal tosaid length
b d———--th.ftt is, at d’—and with the said 11ue ¢
d’ equal to twice d b as a radius the are o is

struck, which arc passes through the point d
and intersects the circle a at the points m m/’
at the ends of the are i. The arc i forms
the outer convex surface of the lens and the

are o the inner concave surface of the lens. |

ing less radius than the circle, a

As the meniscus-shaped figure m- ¢ m’d thus
formed is carried around in the circle forming

the annular lens it is evident that the same

figure will appear on the right-hand side of
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the central line of the lens, as shown in the

drawing. A lens thus formed is a perfect an-
nular concavo-convex lens, and if the plane
of a luminous body is plaeed 11 the center of
the same the rays of light will be projected
radially, butin a series of parailel horizontal
planes. The illuminating power of the lu-
minous body placed in the center of the an-
nular lens 1s thus increased, as the rays of
light are not concentrated nor dispersed, but

'{Lre directed, as stated, radially in a series of
superimposed planes.

A certain portion of the interior surface of

the circular lens maybe provided with a coat-
ing of silver or amalgam, asindicated by the
dotted lines ¢ ¢ ¢ l, and serves as a reflector to
throw the light rays more effectively in one
direction.

Part of the inner surface of the annular
lens may be provided with a covering of col-
ored glass, as indicated by the dotted lines w

w, 1n case the lens is to be vsed for ships,

llﬂ‘htS signals, &c.

T am aware that lalnp-ahctdeq having lenses
of various shapes have been made and used
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heretofore, and I do not claim, broadly, to be

the inventor of a lamp-shade havmcf the prop-
erties of a lens.

Having thusdescribed my invention,I elaim
as new and desire to secure by Letters Pat-
ent—

1. An annular lens having the following
characteristics: the cross- seetlon of the aa-
nular body being meniscus-shaped and the
radius of the cirde forming the outer convex
contour of the meniscus- shaped figure hav-
a segment of
which forms the inner concave contour of the
meniscus-shaped body, the ends of said ex-
terior convex contour and inner concave con-
tour intersecting each other on the circum-
ference of a cucle having its center in the
center of the annular 1ens substantially as
set forth.

2. An annular lens having a certain por-
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tion of its inner surface provided with a re- In testimony that I c¢laim the foregoing as
flecting-coating to act as a reflector for the | myinvention I have signed my name in pres-
rays passing through the non-coated portions | ence of two subscribing witnesses.

of the annular lens, substantially as set forth. EDWARD W. LAURENCOT.
5 3. An annular lens provided on its inner Witnesses:
surface with a covering of colored glass, sub- OSCAR K. GUNZ,

stantially as set forth. | CHARLES SCHROEDER.
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