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OLIVER B, CONKLEN, OF Bogw

1,399,749, -

T'o afl whom & may eoncorn: .
Be it imown that I, Craves E. Cowmnix,

a citizen of the {nited States, and resident of

Boston, in the county of Suffoll and State

of Massachusetts, Have I new and

usefal Improvements i ;

of which the following is a specifics
This invention relates to headlight lenses

of the type intendéd to obviate glaring or

dazzling effects and more particularly to
headlight lenses of the character disclosed in
my former application Sr, No. 241,500, filed

KT

S June %4, 1918,
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20

The principal object of the invention is
substantislly to eliminate the upward glare
from headlights and at the same time to
improve the distribution of the light
throughout the distant and nearer portions
and the side or sides of the roadway,
especially for automobile use. Awnother ob-
ject is to obviate the glare which is peculiar
to V-shaped filaments or filaments having
V-shaped sections, when such filaments ave
placed in various positions in the headlights.
A further object is to eliminate the glare
which results from the fare ordinarily given
to the marginal portions of headlight reflec-

- tors when formed by the usual methods.
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Asg disclosed in my aforesaid application
I have discovered the following concerning
headlight glare. Wher the usual forms of
lamp filaments are employed in the ordinary
commercial headlight which s appro:
mately but not accurately paraboloidal, most

“of the upward glare comes from the. central

region of the reflector. For example, with a
V-shaped filament disposed substantially in
the vertical axial plane of the refiector, Sym-
metridally to the axis of the refiector, the
glare spot, that iz the area of the reflector
from which most of the upwardly inclined
rays are veflected, is confined to the axial
region of the reflector. With the filament
shifted about its axis into the horizontal axial
plane, the glare comes principally from two
glate spots located in the vertical central
region of the reflector, one above and the
other below the axial ragion of the reflector,
As further disclosed in my aforesaid appli-
cation the glare from all over the headlight
may be eliminated for a definite position of
the light source by means' of horizontal
prisms, and addifional protection against
re may be oblained by covering ¢

vbs with wvertical ribs which deflect
¢ from the glare spole out of the

fipeeifention of

a dled Bay B, 2519,

‘oloidal form by flaring outwardly neax

the glare

s MARBAUEUSRTNE,

refatent.  Patented Dee. 13, 1921,
i

Beviad Mol 354,508,

part of the beam
additional protection againsi glars is that
it permitd a cartain movement of the light
source in all divections from the position in
which the horizontal prisms alone are suf-
ficient fo protéct from glave, thus avoidiz
the necessity of
light source. T
however hag the

the headlight less effective

Iea

ceurately positioning the

disadvantage of rendering

for long dig-

By my present invention I propose o cor-
rect the entire surface of the beadlight for
glave for one longitudinal position of the
Iight source and for several vertical Dogi-
tions by the use of horizontal orisms, and to
employ vertical ribs as additional protection
over the upper of the glare spots above re-

ferred-to.~ Thus while my present invention

corrécts for less inaceuracy in the position-
ing of the light source it affords a much
greater long renge. illumination,

1 have also discovered from a caveful ex.
amination of a great many headlight veflec-
tors that they depart from a perfect parab-

the

rim and that the effect of this oufward fay
Is to cause glare principally at the top of the
reflector.  In order to eliminate the glare
which arvises from this source, 1 propose to
provide the headlight lens near its upper
edge with a horizontal prism of high refrac-
tive power thus bending downwardly the

~glave producing rays which ave reflected

from the upper edge-of the reflector.
Tt is often desirable to extend-the lateral

width of the beam in order that the sides

., The advantage of this -

86

s additional protaction -
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of the road may be properly illuminated di-

rectly in advance of the headlight. As ver-
tical refracting prisms will not give a wide
lateral distribution of the light rays, I there-
tore propese to employ internal reflecting
prisms for this purpose. o
My invention is particularly exemplified
in the 2ccompanying drawings in which—
Figure 1 is a schematic drawing of a ver-
tical section through a reflector having an
ontward flare at its edge, showing the loca-
tion of the upper glare center; ,
Fig. 2 is a schematic front view of the ve-
flector of Fig. 1, showing the approximate
shape and location of the upper glare spot;
Fig. 845 a schematic drawing of a vertical
longitudinal section of the reflector; showing
the course of seversl rays when the light
source is moved rearwardly from the focus;.
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Fig. 4 is a front view of one embodiment
of my invention; i

Fig. 5 is a section on line 5—35 of Fig. 4;
Hig. 6is a section on line 6-—4 of Mg, 4

4 Fig ¥ is a front view of a lens showing

one arrangement of horizontal prisms;
Fig. 8 13 a frout view of & lens showin
modified © arrangement of b '
ig. § shows eylindrical lenses which may
be used as vertiesl lens ribs to distribute
light laterally; ‘ :

Fig. 10’is a modified arrangement of cy-
lindyical lens ribs; :

Fig. 11 is a section of an internal refiect-
ing prism which may be used as a vertical
lens rib;

Fig, 12 is

£

’]

Y18
7

e

a front view of an embodiment
of my invention in which vertical internal
reflecting prisms and refracting prisms ave
alternated ; :
. Fig. 13 is & section on line 13—18 of
Fig. 12; -

Hig. 14 is o front view of a preferred em-
bodiment of my invention in which the ver-
tical ribs are flexed; ‘

Fig. 15 is a section on line 15—18 of
Fig. 14; '
Fig. 16 is a section on line 18—16 of

Fig, 14;
Fig. 17 is a detail of one of the ribs shown
in Fig. 14;

¥ig. 18 is 9 section on line 18—i8 of
Figh 17,
ig. 19 is a section on line 15—19 of
Fig, 17; .
Fig. 20 is a section on line 20—9C of
Fig, 175 and
Fig. 21 is a section on line 21—91 of

Fig. 17. . :

‘Three factors must be considered in the
correction of headlights to eliminate glare
or the upward tendency of some of the light
rays. These factors are the shape of the
light source, its position with respect to the
focus, and the inaccuracy of the reflector,

The light source which is most commonty
used in headlights is the Mazda “ C” minis-
ture lamp having a spiral filament which is
bent into a V-shape. In practice, the plane
of the ¥ may be either horizontal or vertical,
o may take any angular position between
the harizontal or vertical, the position de-
pending upon the position of the lamp bulb
m it socket. In order however to correct
the beam for glare regardiess of the angu-
oy position of the V it is necessary to design
the lens upon the assumption that the Hight
source is 2 cone of Heht senerated by vo-
tating the filament ahout its biseetor,

In Fig. 1, 1 have diggrammatically shown
a cross-section through a refiector R ofithe
ordinary paraboloidal type having an out-
ward flare at the rim hetween the points 9
and 3. FThis outward flare departs from the

true paraboloidal surface which would {fol-
low the dotted lines 2—4.  Thisfoutward
fiave I find is a very common inaccuracy in
the design of reflectors ordinarily found on
the market. A lens 5 having horizontal re-
fracting prisms 6 and vertical prisms 7, is
secured in“the rveflector in any suitable man-
ner, the horizontal prisms having decreas-
ing vefracting power from the center of the
lens upwardly and downwardly. The prism
8 at the extreme upper edge of the reflector,
however, is provided with high refracting
power to correct for the outward flare of the
reflector.  The source of light is represented
at 1, in full Jines, as a conical figure, and is
located at its proper position with its axis
coincident with the axis of the reflector and
its base at the focus F. The source 1 is also
represented by dotted lines displaced back-
wardly elong the axis of the reflector. With
the light source positioned as shown in full
line, the rays from the rear portion of the
light source 1, and incident to the reflector
at point 9 on the reflector, ave bent down-
wardly and emerge from the lens at 10 pro-
ducing no upward glare. A ray from the
apex of the source, also incident at 9,
emerges from the lens at 11 in a downwardly
direction.  Rays from the rear and apex
of the source, which are incident on the
flaring portion of reflector R at 12, are bent
downwardly by the upper horizontal prisin
8 ond emerge at 13, 14 respectively. Thus
with the souvce 1 properly positioned, all
rays incident to the reflector are bent down-
vardly and glare is eliminated.

When, however, the light source is im-
properly positioned back of the focus K. as
shown in dotted lines, rays from the source
incident to the reflector at points 9 and. 12
emerge ag indicated at 15, 16, 17 and 18, and
are all directed upwardly. Thus it is clear
that all rays in the upper half of the re-
flector R will he displaced upwardly when
the light source is moved backward from
the focus.  This upward displacement, 1
have found, is greatest at the point 9 whose
distance above the axis of the reflector js

4 .
,%/;, times the focal length of the reflector.
3

In order to understand the full significance
of this fact, suppose the vertieal prisms 7
of the lens 5 are omitted, and one is looking
into the headlight from a considerable is-
tance ahead with his eve at point 1, as
shown in Fig 3, then with the Light source
properly” positioned in the veflector R, rays
incident to the reflector R at points 9, 12
are directed by the horizonial prisims helow
the level of the eye as indieated by full lines
19, 20, If now the light sonree is pushed
hackwardly, the ray incident at the point
9 is not refracted sufliciently 1o he directed
below the level of the eye, bhut reaches the
eye at 19 as shown by the dotted Jine 21, and
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- thus the aye locking along the ray 21 sees

10

20

a glare spot at 9. On the other hand the ray
incident at 19, although upwardly directed,
passes below the level of the eye at X, end
the eye therefore does not receive any light
from 12, and therefore the glare spot does nob
extend {rom point 9 to the point 12, Accord-
ingly the glare area doss not cover the en-

{ive upper half of the veflector but is of lim-

ited extent., For s definite position of the

light source this glave ares will have the
Zeneral position and shape shown by the

shaded aren 28 of Fig. 2. If the light source
ig moved away from the focus the ares 23
becomes larger and if moved neaver the aves
23 becomes smaller, :

By covering this aves with vertical re-
fracting or reflecting elements designed to

distancs illumination, it is prefer ;
low the light to pass through the foWer half
of the lens without lateral diffusion. The
light lines in Fig. 6 indicate the path of Yight
rays through the vertical ribs of the lens.
As a concrete example of one form which
the lens of Fig. 7 may take for a specified
shape and position of the light source, the
horizontal prisms may have the angles of
slope given in degrees in the following table,
the prisms being taken in order downwardly

“and from left to right: 10; 4; 4.5, 6.5, 4.5; "

©5,7,558.95, 5.75, 6.5, 5,75, 8.95; 275, 4, 495,

diffuse the lght laterally to the sides of the

roed, the glare thus caused by the improper
position of the light source may be reduced
and can be entirely eliminated {rom the cen:
tral portion of the beam for a substantial
displacement of the light source. In Figs.

y 4, 5 and 6, L have shown one embodiment of

_ my invention for thus laterally diffusing the

30
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light. The lens 23 is provided with hori-
zontal prisms 24 and 25 which have flat str-
faces and preferably decresse in refractive
power from the center of the lens both up-
wardly and downwardly, and laterally on
either gide of the center. The number of
horizontal prisms 25 on the lower half of

the lens 23 have been increased relatively .

to the number of prisms 24 on the upper
half of the lens in order to give a more exact
correetion of the beam of light incident from

_the lower half of the reflector, and in con-

sequence provide better long distance illumi-
nation, inasmuch as the light from the lower
half of the reflector is depended upon for
long distance illumination. In Fig. 4 T have
indicated the arrangement of the horizontal
orisms by dotted lines and in Fig. 7 by fuil
ines. It is to be noted that the upper hori-
zontal prism 8 is of relatively high refrac-
tive power for the purpose of correcting for
the outward flare of the reflector as has
been hereinbefore pointed out. The upper
portion of the lens is also provided with ver-
tical cylindrical ribs 26 of the special type
disclosed in ¥ig, 10. As the glare first ap-
pears in the upper vertical central region of
the reflector, the refractive power of these
ribs is therefore greatest at the center and
decreases laterally outwardly toward the
edges of the lens as clearly shown by the see-
tional view, ¥ig. 6. These ribs ave located

on the face of the lens opposite the horizon.

tal prisms and extend only dlightly below
the horizontal center line of the lens, They
could of conrse extend over the entive facerot
the lens, but as the principal glave spot is

‘above the center and as the light from the

lower part of the reflector is used for longr

.

4, 875 2,
2.5,2.4: 2.

In Fig. 8 Y have disclosed an alternative
arrangement of horizontal prisms 27, in
which the prisms ave all of substantially the
same width, the number on the lower por-
tion of the lens being substantially the same
as the number on the upper portion of the
lens. Tt is obvious that fhis avdngement of
horizontal prisms 27 can be used with any
of the embodiménts of vertical prisms herein
disclosed.

-For a specified shape and position of the
light source the horizontsl prisms may have
the angles of slope given in degrees in the
following table, the prisms being taken in
order downwardly and from left to right:
6.5; 255 45, 6.5,°4.5; 5, 7, 53 4.5, 6.5, 4.5
4,65, 41 4.95. g

It i well known that cylindrical lenses
provide one of the best means for distribut-.
ing light Iaterally as they diffuse it smoothly.
and without strie, 4. e. without alternate
dark and light areas. In Fig. 9 T have dis-
closed two such cylindrical lenses or ribs
28 which might be employed as vertical ribs
to cover the upper portion of s headlight
Iens, Such lenses however when of short
adius, as would be necessary over the cen-
ter of the glare spot, would require s con-
siderable  thickness of glass in order that the
headlight lens might not be weak at the
junction 29 of the eylindrical ribs, To
overcome this difficulty the lenses 28 may
be divided up into parts as indicated at’ @,
by ¢, dy e, [, g, i, 4, und § and rearranged as
shown in Fig. 10. "The arrangement ot Kig.
10 has the additional advantage in that the
rays which have the greatest tendency to
glare receive the greatest deflections. In
both Figs. 9 and 10 the rays of light have
been indicated by light lines, incident to the
flat face of the lenses and deflected by the
eylindrical faces.
brackets are those having the greatest tend-.
ency to glave, . While T have illustrated con-

3.4, 3.9, 3.4, 2; 29,83, 2.9; 24,

D

vex lenses, T wish it to be clearly under-

stood that concave lenses ecould be nsed in
the shme manner,

CFig 11 shows s cross-se
nalt reflecting olement 79
eylindrical surfaces 53 wee

ien of an infer-
comprising two
ng at an acute
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angle. Light rays 54, 55 and 56 are shown
reflected by the internal surface of the mem-
ber and emergent at 57, 58 and 59 respec-
tively. It is evident from a study of Fig.
11 that if the entire glare avea of a head-
light lens were covered with members simi-
lar to 32 that the light rays which would

~ have a tendency to produce glare would be

10
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ferred embodiments

widely diffused and the width of the beam
extended to nearly 180°, Such construction
would not however be practical hecause the
grooves between adjacent elements 39 would
be relatively deep and would collect dirt
very easily. I therefore propose to employ
such internal reflecting members 32 in com-
bination with evlindrical lens 1ibs such as
disclosed in ¥ig. 10. This embodiment is
Hlustrated in Figs. 12 and 13, in which 923
is a headlight lens having cvlindrical lens
ribs 80 and 31 and internal reflecting mem-
bers 32 arranged in alternation with the
ribs 31. . It is understood that these vertical

ribs may be used in combination with any-

of the sets of horizontal ribs herein illus-
trated. .

Figs. 14 to 21 inclusive illustrate the pre-
of my invention in
which the lens 23 is provided with horizon-
tal ribs 33 to 41 inclusive which are of the
flexed type disclosed in my co-pending ap-
plication above referred to. The remaining
horizontal ribs are flat, as no particalar ad-
vantage is gained in making them fexed.
The top rib 8 is of high refractive power
for the purpose of correcting for the inac-
curate flare of the reflector as hereinbefore
mentioned., The edges 42 of the flexed ribs
are convex at the center 48 and concave near
the ends 43. By means of these flexed ribs
it is possible to obtain better long  range
Hlumination and at the same time avoid
glare. The vertical ribs 44 ave also of the
flexed type shown more in detail in Figs.
17 to 21 inclusive. These ribs 44 are so (.
signed and placed on the lens that the re-
fractive power decreases in all directions
from 1 point substantially in front of the
glare - center. Thus the greatest possible
tlumination along the axis of the beam is
obtained consistent with adequately cover-
ing the upper glare area. In case more lat-
eral illumination is needed the refractive
power of the vertical ribg 44 may be varied
upwardly and downwardly only, or laterally
only. In the latter case the ribs would not,
be flexed, but of the form discloged in Figs,
4, 5 and 6, or the form shown in Figs. 14,
12 and 13, :

In Figs. 17 and 21 inclusive T have illus-
trated in_greater detail a vertical rib 44 of
the flexed type such as is employed in the
embodiment 1llustrated in Tigs. 14, 15 and
16. The center line of the rib is fdexed as
shown by the section view Fig. 18, such
flexed edge being made up of'two straight

1,889,740

lines 45 and 46 which join at a point 47
which is at the approximate center of the
longitudinal length of the rib. The edges
48 of the rib are straight throughout their
length as shown by the sectional view Fig.
19. Thus the rib 44 has considerable depth
at its center line 20—20 as shown in Iig.
20 and no depth at its ends as shown in
Fig. 21. Thus, referring to Figs. 18 and
20 a ray 49 incident to the rib above its
vertical center is deflected downwardly and
a ray such as 50 incident to the rib below
its center is deflected upwardly, but hoth of
these rays would be deflected faterally as at
51 in Fig. 20, A ray incident to the rib
neay its edges 48 would he very slightly de-
flected either upwardly or downwardly as is
Mustrated at 52 in Figs. 19 and 21. For
similar reasons a ray incident to the rib
near its ends would be only slightly deflect-
ed Taterally.  Intermediate sections of these
ribs  will deflect light rays by varying
amounts, so that each rib distributes Tight
continuously and, witheut strise.

Vertical ribs of this character have three
distinet advantages: In the first place they
cover the upper glare spot in the most effi-
cient manner; secondly, they distribute the
Light laterally without strite. and thirdly,
they meet the surface of the lens at the'r
ends so that there are no rough places or
creases to collect dirt.

The terms horizontal, vertical, ete, are not
necessarily to be construed in their narrow
and exact sense but are preferably to be con-
strned to include directions and positions
which are approximately horizontal, ver-
tical, etc.

I claim:

L In a headlight having a reflector sub-

stantially paraboloidal but inaccurately
shaped at its edge, the combination of the

reflector, and a lens having horizontally
disposed prismatic 1ibs on one face thereof,
the refractive power of which decrease
from the center of said lens outwardly, the
rib at the top edge of said lens of higher
refractive power than the other ribs
anged to correct for the inaccurate shape
of the edge of said reflector. -

2. In a headlight having a reflector sub-
stantinlly  paraboloidal  Dut inaccurately
shaped at its edge. the combination of the
reflector, and a lens having flat-faced howvi-
zontal prismatic ribs on one fuce thereof, the
refractive power of which (ecrease from
the center of said lens outwardly in all diree-
tions. the rib at the top edge of said lens
of higher refractive power than the other
ribs arranged to correct for the inaccurate
shape of the edge of said refloctor,

3. In a headlight having a reflector sul)-
stantinlly  paraboloidal but inaccurately
shaped at its edge. the combination of tle
reflector, and a lens having herizontally

ar-.
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disposed prismatic ribs on one face thersof,

‘the refractive power of. successive ribs de-

creasing from the center of said lens out-
wardly, the number of said ribs disposed be-

low the horizontal center line of the lens

being greater than the number disposed
above such center line, certain of said ribs
comprising a plurality of laterally disposed
sections having different refractive powers,
the refractive power of each rib being
greatest at the vertical center line of said
lens ‘and ~the uppermost rib having high
vefractive power arramged to correct for
the inaccurate shape of the edge of the ve-
flector.

4. A headlight lens having horizontally

L)

dispbsed prismatic ribs on one face thereot,

vertically disposed ribs having cylindrical
surfaces covering s portion of the other face

of said lens, and vertically disposed internal 20

reflecting members arranged in alternation
with certain of said vertical »ibs,

5. A headlight lens having vertically dis-
posed ribs having cylindrical surfaces cov-

ering a portion of onc face of said lens, and 25

vertically disposed internal reflecting mem-
bers arranged in alternation with certain of
said vertical ribs,

Signed by me at Rochester, New Vorl,
this 28th day of April, 1919.

OLIVER E. CONKLIN,



