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To all whom it may concern. 
Be it known that I, WILLIAM CHURCHILL, 

a citizen of the United States of America, 
and a resident of Corning, county of Steu 
ben, State of New York, have invented cer 
tain new and useful Improvements in 
Lenses, of which the following is a specifi 
cation. 
A type of lens now in common use for projecting light in railway semaphores, con 

sists of a disk having a convex front face, 
and a corrugated rear face formed by con 
centric Zones, properly formed to obtain the 
desired refraction, the concentric zones be 
ing united by miters. While this reduces 
the thickness of the glass materially over 
what it would be were a plano-convex lens 
employed a considerable loss of light results 
from the fact that the light falling on the 
miters is so refracted as to pass out of the 
lens at too great an angle to be capable of 
use, the extent of such loss varying directly 
with the surface presented by the miters but 
amounting in some case to twenty per cent. 
With the usual type of such lens, the extent 
of such surface can only be reduced at the 
expense of the thickness of the glass, which 
is of course undesirable. 
My invention has for its object to provide 

a construction of the corrugated lens which 
avoids the defects pointed out and this I 
accomplish by corrugating both the rear 
and front faces thereof, the zones being 
preferably arranged in alternations on the 
two faces, whereby with the same refractive 
power I am enabled to reduce the height of 
the rear miters without increasing the mass 
of glass in the lens. Referring to the accompanying drawings, 
which represent a lens in diagrammatical 
section, when constructed in accordance with 
this invention the rear face of the lens con 
sists of a series of concentric zones A-A', 
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A-A, etc., the adjacent zones being con 
nected by the miters A-A, A*-A, while 
the front face of the lens consists of a simi 
lar series of zones B-B', B-B', connected 
by the miters B'-B', B-B', etc., the zones 

45. 

of one face being placed opposite the miters 
on the other face, and the general spherical 
curvature of the overlapping zones being so 
calculated to conjointly give the desired re 
fraction. By this means the depth of the 
rear miters may be decreased by more than 
half what they would be with a smooth face 
lens of the same general properties, thus 
effecting a similar decrease in the light 
losses on the miters. The presence of the 
miters upon the front face does not occa 
sion a corresponding loss, for the reason 
that such miters are disposed parallel with 
the course of the refracting rays adjacent 
thereto, whereas the rear miters are, due to 
necessities of manufacture, so disposed as 
to be at a considerable angle to the divergent 
rays from the source impinging on those 
parts of the rear surface of the lens at 
which they are respectively situated. More 
over the conjoint use of front and rear cor 
rugations results in a reduction in the size 
of the steps formed by the zones and conse 
quent reduction of the danger of breakage. 
Having thus described my invention, 

what I claim and desire to secure by Letters 
Patent is:- ... " 
The herein described lens having both 

faces formed by a series of substantially 
spherical zones united by miters, the miters 
on two faces alternating with each other 
and the miters on the front face being lo 
cated substantially parallel with the source 
of the refracted rays adjacent thereto. 

WILLIAM CHURCHILL. 
Witnesses: 

MARION A. WHITLock, 
R. H. CuRTIs. 
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