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Application filed May 11, 1900, serial No.16,322, (No model.) 

To all whom it may concern: . . . . 
Be it known that I, JULIAN H. PITKIN, of 

Chicago, in the county of Cook and State of 
Illinois, have invented certain new and use 

5 ful Improvements in Headlight-Lenses, of 
which the following is a specification. 
My invention relates to lenses for vehicle 

headlights, and has for its object to provide 
such a device that will assemble and confine 

to the rays of light in a beam that shall be lim 
ited laterally to a narrow path and extend 
along the ground from a point in close prox 
imity to the source of light to a point consid 
erably tistant therefrom without at the same 

i5 time crossing the line of vision. 
... My improved lens is primarily intended for 

use on bicycle-lamps, where a thoroughly 
illuminated pathi from the wheel to a distant 
point ahead is essential in order that the 

2O character of the ground may be revealed to 
enable the rider to avoid obstructions and 
consequent danger of injury, though it may 
be applied to any vehicle-headlight. It is 
desirable in order to secure the best results 

25 that the entire number of light-rays be util 
ized and concentrated throughout the path 
to be illuminated, which in the ordinary bi 
cycle headlight-lens is not the case. The ob 
jection to the ordinary lens in use is that it 

3o either illuminates a wide area, close to the 
wheel, while the road in front is left in dark 
ness, or it illuminates a spot at some distance 
ahead, while the road immediately in front of 
the wheel remains dark, in either of which 

35 cases the probability of revealing an obstruc 
tighi in the road under conditions that will 
enable the rider to avoid it are greatly dimin 
ished as compared with a lens such as I have 
devised that will throw a continuous beam 

4o 9f light from the wheel to a remote point in 
froint. 

By my improved lens the rays of light are 
concentrated to strike the ground close to the 
wheel and to extend in a laterally-confined 

45 path from that point along the ground to a 
considerable distance ahead. These desirable 
results are secured by constructing the lens 
of prisms whose angles of refraction vary in 
different portions of the same prism-that is, 

5o each prism is so constructed that the angles 
of refraction at different portions thereof shall 
be such as to direct the rays of light in an 

extended laterally-confined path along the 
ground, and the angle as between the prisms 
themselves is also varied, all as will herein 
after more clearly appear. 

In a bicycle headlight-lens there are em 
ployed a series of prisms arranged concen 
trically and which occupy substantially the 
whole of the surface of the lens, the prisms 
being arranged close to each other. The rays 
of light proceeding from the flame diverge or 
spread, and when these divergent rays pass 
through the plane emergent surfaces of adja 
cent prisms it is found that this divergence 
is not corrected and the refracted rays of light 
from adjacent prisms intercept each other, 
thus producing a penumbra or shadow at the 
sides of the line of intersection. To overcome-...-- 
this defect is another object of my invention, 7o 
and this I do byproviding prisms whose emer 
gent surfaces are not plane, but, on the con 
trary, are slightly convex or curved in cross 
section. 

: In the accompanying drawings, Figure 1. 
is a face view of my improved lens. Figs. 2, 
3, and 4 are sections on the lines 22, 33, and 
4 4. Fig. 5 represents a series of cross-sec 
tions of the same prism, showing the varia 
tion in the angle at different portions there 
of. Fig. 6 is a horizontal section of the lens, 
showing the light-rays by dotted lines. Fig. 
7 is a vertical cross-section, the dotted lines 
showing the paths of the incident and emer 
gent rays of light; and Figs. 8 and 9 are ver 
tical sectional views showing, respectively, a 
lens having prisms with curved emergent 
surfaces and a lens having prisms with plane 
emergent surfaces, with diagrammatic illus 
trations of the effect of said constructions 
upon diverging rays of light. 
The lens is preferably, though not neces 

sarily, made circular in form, and it may be 
cast or molded in one piece for convenience 
in manufacture. . 

In constructing this improved lens advan 
tage is taken of the well-known property of 
the prism to deflect a ray of light as it passes 
therethrough first toward the normal of the in 
cident surface and then as it passes from the 
dense medium of the prism into the less dense 
air away from the normal of the emergent sur 
face. The direction of any ray of light may 
thus be controlled as to its direction of re 
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fraction by simply changing the angle of the 
prism through which it passes. If in the 
same prism the angle is uniform-that is, if 
the angle between the incident and emergent 
surfaces is the same throughout-the direc 
tion of the refracted rays will be the same, 
whereas if this angle is made to vary the di 
rection of the refracted rays will likewise 
vary, and I have taken advantage of this 
fact to so vary the angle of the prisms at 
different parts thereof as that the rays of 
light will be directed in a continuous path 
along the ground, and I have so varied the 
inclination of the prisms as between them 
selves that the path shall extend from the 
wheel continuously to a great distance ahead. 

In the drawings the lens A, shown pref 
erably as circular in shape, has any usual or 
desired form of center B, either plane or con 
vex, and is provided with a series of contin 
uous prisms a, a', a., a, and a of any de 
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here referred to. 

sired number, which are preferably shown as 
annular in form, though, as it is quite obvi 
ous, they might be made oval, elliptical, or of 
any other continuous contour, and when I use 
the term “annular” in the specification and 
claims I mean of any continuous contour, as 

Each of the several prisms 
extends continuously around the lens, and on 
each side of the center of the lens, extending 
from the bottom to the top, each prism has the 
angle between the incident surface C and the 
emergent surface b b varied-that is, the an 
gle that the emergent surface b of the prism 
a makes with the incident surface C at the 
top of the lens is large, as represented by ac, 
Fig. 5, whereas the angle that the emergent 
surface l' of the same prism (t, nakes with 
the emergent surface C at the bottom of the 

45 

lens is quite small, as represented at 1, and 
at the points of the prism between the top 
and bottom the “angle’ of the prisin, as I will 
term the angle between the incident and 
emergent surfaces, varies between i? and y. 
This variation in angle is well define?, in the 
cross-sections of Fig. I represented by Figs. 
2, 3, 4, and 5. In the vertical cross-section of lig. 2 the angles of thic prisms at the top 

55 

of the lens are the navitalii (lesired, while 
those at the botton if the lens in the same 
prism are the minimal in that prism. The 
cross-section represented by Fig. 3 being hori 
zontai, the angle of the several prisms is inter 
mediate, or it, nea in jet. ween the angle of the 
same prism at the top and botion, while Fig. 
4, being a section midway between the hori 
zontal :til vertical on the line 1 of Fig. 1, 
shows the angles of the prisins at the top and 
botton intern ediate or : incan betweon the 
angles of the same prisins in the vertical and 
horizontal sections. 

It will be clear from the above that each 
prism varies' in angle from the top to the pot 
ton of { } {: it is , ; that the angles of adjacent 
port it is of sane prisin differ-that is, the 
angles of the prisins in the vertical section of 
Fig. 2 (iffer front lic angles of the same prisins 

in the section of the adjacent portion in Fig. 
4. The effect of this variation of angle in the 
same prism is to refract the rays of light differ 
ently at different portions of the same prism. 
For instance, having reference to Fig. 7, let 
L represent a source of light. Then the rays 
striking at l will be refracted by the emergent 
surface b in the direction of n, which would 
intersect the ground at a long distance from 
the lens, while the refraction of the rays strik 
ing the incident surface at l will be in the di 
rection of m, which would intersect the ground 
at a point close to the lens, and the direction 
of rays at intermediate points land l in the 
same prism will vary according to the an?le 
of the prism at those points and will be inter 
mediate the directions of an and n. 

If the several prisms were similar or uni 
form in their inclination, (if, in other words, 
the prisms a, a , a, (t, and (ton the cross-sec 
tions of Figs. 2, 3, and 4 were of the like or 
similar inclination,) the tendency would be 
to direct the rays approximately in the same 
direction as the prism a just described, with 
the resulting effect of illuminating the pe 
riphery of an oval or ellipse upon the ground, 
leaving a relatively dark center. To obviate 
this, I have varied the angles of the prisms as 
between themselves-that is, on col'espond 
ing portions of adjacent prisms the angle of 
one prism differs from the angle of the other 
prisms. Referring to Figs. 2, 3, and 4, it will 
be noticed that the prisin a on the cross-sec 
tions shown has a larger angle than prism (t", 
that prism a' has a larger angle than prisin (, 
that prism a has a larger angle than prism (t, 
and so on with the entire series of prisins. 
The result is that while a ray of light entering 
the prism a. at l is by its refracting-surface 
b directed toward mi, a ray of light entering 
the prism (t' at l is by its refracting-surface 
b' directed to m', the ray entering at l is di 
rected by the surface l’ toward in, and so 
on through the entire series of prisins. The 
rays. entering at l', l, l, k, l, l, and l are 
directed by the surfaces (, b’, l, ly", lj, l, 
and l', respectively, toward the points in, 
m", ini, n., n., ii., and ill" in slightly-divergent, 
paths, so that, while the ray of light energing 
at surface i is directed to the Inost, distant 
point and the ray emerging from surface l' 
is directed to the ground close to the lens it 
in the rays on crging from the interi (dia () 
prisms strike the ground one in aly: ince of 
the other, thus forming a contin () is path of 
light from the wheel to the most distant point 
reached by the refracted rity at Strface l. 

By reference to Fig. (; it will it seen that, 
the angles of different, portions of lic site 
prism on opposite sides of the 'enter 3 of tho 
lens are the saino, so till, the 'ily's of light 
emerging from the surface of prisin ( Oil 
either side of the center of the lens are di 
rected in nearly parallel paths and for in the 
Outer horizontal boundaries of the stain of 
light, while the several risins varying it all 
glo as between themselves direct, h ( 'ity's () 
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light up the entire path between the outer or 
boundary rays. 

In Fig. 5 I have shown a single prism and 
at different portions thereof have illustrated 

O 

by cross-sections the angle the prism assumes 
on the lines f, f', f', f, andf. These more 
clearly show the gradual increase in the an 
gle of the prism from the lower portion, where 
it is represented as of five degrees. 
thirty degrees; at f', thirty-seven degrees; 
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at f" and at f, the point of greatest angle, 
forty-four degrees. Of course these angles 
may be varied within wide limits; but the 
illustration is explanatory of the general char 
acter of the prisms. 

Figs. 8 and 9 are diagrams showing two 
forms of lens. The former figure shows a 
lens having prisms whose emergent surfaces 
are curved and the latter prisins whose emer 
gent surfaces are plane, said figures illus 
trating the loss of light due to interference 
of the refracted rays and its remedy. Thi 
'eature of my invention has for its object to 
prevent the interference of the rays of light, 
and the loss consequent of such interference 
is clearly illustrated in these figures. The 
rays of light proceeding from the source L di 
verge and upon emerging from the prism 
shown in Fig. 9 are still divergent,owing to the 
fact that said rays enter the incident surface 
at an angle and are refracted also at an angle 
corresponding to their angle of divergence. 
From an inspection of the diagram Fig. 9 

it will be seen that the rays of light refracted 
from the lower one-third o of the upper prism 
and the upper one-third o' of the next adja 
cent prism intercept each other, and the ef 
fect is to produce in lines at each side of said 
points of interception areas of darkness. 
By making the emergent surface of the 

prism of a slightly-curved form transversely, 
as shown in Fig. 8, this fault is corrected and 
the rays of light are refracted in parallel lines, 
avoiding the darkening. 

IIaving thus described my invention, what 
I claim, :and tiesire to secure by letters Pat 
ent, is 

At f it. 
is represented as of seventeen degrees; at f', 

1. A lens for vehicle-headlights, having a 
continuous prism, the angle of whose emer. So 
gent surface varies throughout the length 
thereof. 

2. A lens for vehicle-headlights provided 
with a series of continuous annular prisms, 
the angle of each of which varies throughout 55 
the prism. . k 

3. A lens for vehicle-headlights provided 
with a series of continuous annular prisms, 
the angle of each of which varies from the bot 
tom to the top of the lens. 

4. A lens for vehicle-headlights provided 
with a series of continuous annular prisms, 
the angle of each of which increases progress 
ively from the botton to the top of the lens. 

5. A lens for vehicle-headlights provided 65 
with a series of continuous annular prisms 
varying in angle as between themselves, and 
the angle of each of which varies throughout 
the prism. 

6. A lens for vehicle-headlights provided 
with a series of continuous annular prisms 
varying in angle as between themselves, and 
the angle of each prism varying continuously 
from the bottom to the top of the lens. 

7. A lens for vehicle-headlights having a 
series of continuous annular prisms arranged 
on one face thereof, the angle of each of which 
varies throughout the prism, the incident sur 
face of all the prisms being in the same plane. 

8. A lens for vehicle-headlights having a 
continuous prism, the angle of whose emer 
gent surface varies throughout the length of 
the prism, said prism having its emergent sur 
face curved transversely. 

9. A lens for vehicle-headlights having a 
plurality of prisms arranged concentric to 
each other and to the source of light, and the 
angle of whose emergent surfaces varies 
throughout the length of the prisms, said 
prisms having their emergent surfaces curved 9o 
transversely. 
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JULIAN II. PITKIN. 
Witnesses: 

A. C. CORNING, 
CHAS. S. PITKIN, 
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