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This invention pertains to a reflector par 
ticularly adapted to be used in connection 
with vehicle headlights. ' 
The main feature of the invention resides 

in the provision of a re?ector formed of one 
piece of metal having its re?ecting surface 
comprised of a plurality of parabolic sections, 
each of which is of a different focal length, 
said sections merging into each other so as to 
avoid any substantial break between their ad 
joining surfaces, whereby the beams of light 
projected from each of said surfaces Wlll 
form a combined pattern such as to comply 
with the present day requirements, as will 
hereinafter be more fully set forth and de 
scribed. ' M; 

Another feature of the invention resides 
in the provision of vertical ?utes or ?ats of 
Varying widths in each of the re?ecting sur 
faces for spreading the light rays projected 
therefrom and distributing the same in such 
fashion as to form a combined beam of the de 
sired or required “spread”, without, the re 
quirement of the usual diffusing spreading 
lens of the prismatic character. Thus a head- * 
light embodying this re?ector may be em 
ployed with a plain clear glass lens or closure. 

Still another feature of the invention re 
sides in the provision on one of the re?ecting 
surfaces, the lower one as herein shown,‘ of a 
plurality of ?at surfaces formed by combin 
in'g horizontally-extending ?ats with the ver 
tically-extending ?ats. This formation of the 
re?ecting surface so disperses the rays pro 
jected therefrom as to re?ect them over sub 

' stantially the entire pattern, or the- greater 

'40 

portion thereof so as ‘to eliminate dark spots 
or shadows which may occur by reason of the 
merging of the light beams from the other 
sections, or defects in the commercial re 
?ector. v 

A re?ector having the above characteris 
tics, and constructed ashereinafter more fully 
set forth and described will project a beam 
having the desired lateral spread cut-off at 
the top, and by reason of the relative angular. 
displacement of the sections, will project the 
light below a horizontal plane through its 
axis, the central portion of the beam being 
of maximum intensity for projecting the 

beam at the greatest distance down the road, 
the lower and lateral portions of the beam 
shading off toward the bottom and sides. 
Furthermore, by reason of this construction, a 
double ?lament bulb may be used in such 
fashion as to raise or lower the beam to the 
desired extent without noticeably affecting 
the light pattern produced therebyf 
The full nature of the invention will be 

understood from the accompanying drawings 
and the following description and claims. 
In the drawings, Figure 1 is a front eleva 

tion of the re?ector. Fig. 2 is a central ver~ 
tical section therethrough. Fig. 3 is a sec 
tional illustration of the formation of the re 
flecting surface of the upper section A adja 
cent its connection with section B. Fig. 4 is 
the same with respect to section B adjacent 
its connection with section C. Fig. 5 is a 
sectional illustration taken on a horizontal 
plane through the center of the re?ector 
showing the formation of the reflecting sur 
face of section C. Fig. 6 is the same as Figs. 
3 and 4 with respect to section D adjacent 
its connection with section C. Fig. 7 is a ‘dia 
grammatical illustration showing the light 
pattern or distribution of the rays. Fig. 8 
is a diagrammatical illustration of the com 
bined parabolic sections forming the re?ector 
shown “in Figs. 1 and 2. 
In the drawings there is shown a re?ector 

10 having the usual annular ?angell and 
opening 12 in the center thereof for a lamp 
bulb, said re?ector being formed of a plu~ 
rality of parabolic sections in a vertical plane 
associated together, comprising the sections 
A, B, C and D. 
The re?ecting surface A is provided with a 

plurality of flats 13 and 14, as shown in Figs. 
1 and 3. Said ?ats extend vertically when 
the re?ector is properly mounted, there be 
ingr one centrally-positioned ?at 13 on each 
side of which there are ?ats 14 of a greater 
width. The re?ecting surface B is provided 
with a plurality of vertically-extending ?ats 
15 of substantially the same width through 
out the entire section. Section C is formed 
of-a plurality of vertical ?ats 16 and 17, the 
?ats 16 being of less width than the ?ats 17. 
Section D is provided with a plurality of 
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vertical ?ats 18, 19, 20 and 21, increasing in 
width from the center toward each side. Said 
section D also has horizontally-extending 
?ats of a uniform width, whereby the para 
bolic surface thereof is broken up into a plu 
rality of substantially ?at rectangular sur 
faces which will spread the beam projected 
thereby in a yertical plane as well as a hori 
zontal plane. 

Referring to Fig. 8 and considering the sec 
tions as intercepted by a vertical plane 
through the center of the re?ector, section C 
comprises. a parabola with a focal length less 
than D and greater than sections A and B as 
shown herein 1 and 5/16 of an inch, and hav 
ing its axis indicated by the line X—X with 
its focal point at F“, the projection of con 
tinuation of the curve being indicated by 
c——-0. 

Section B has a focal length of 1 and 3/16 
of an inch as shown herein, which is less than 
sections C and D but/greater than section A, 
its focal point Fb being positioned close, but 
slightly to the rear of the focal point F° on its 
axis X-X. As shown it is divided from 
section C on the line indicated by Y——Y, and 
is positioned forwardly of section C .093 of 
an inch. Both sections B vand C have the 
same axis X——X. ' ' 

Section A has a focal length of 1 and 1/32 
of an inch, which is less than any of the other 

_ sections, and it is positioned immediately 
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above section B, having its focal point F “ ly 
ing on the line X—X to the rear of the focal 
point F". This section is tilted downwardly 
approximately three degrees so that its axis 
will extend downwardl with respect to the 
axis X—X as indicate by X“— i a. 

Section D has a focal length of 1 and 3/8 
of an inch, which is greater than that of the 
other sections. It is positioned at the bottom 
of the re?ector below section C.‘ Its focal 
point Fcl is positioned on the line X—X 
slightly in front of the focal point F° and 
it is tilted ‘downwardly approximately one 
degree so that its axis extends on the line 
X°—X“. 
In 'emplo ing the re?ector with a double 

?lament bu b, the bulb is so positioned'that 
the lower ?lament will lie approximately 
upon the axis X—X between the focal points 
F“ and F ‘1, while the upper ?lament will be 
positioned substantially on the line X’—X’. 
As shown in Fig. 7, a source of light posi 

tioned in the focal area of the re?ector will 
produce a pattern on a vertical screen at 
about 25 feet, wherein the section A throws 

\ the lowermost pattern havin .the greater 
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spread, as indicated by “sec. A ’ on said pat 
tern, when the re?ector is in horizontal posi 
tion, extending from three to six degrees be 
low horizontal and having a spread of about 
thirty-two degrees or sixteen degrees on each 
side of the center. This forms the lowermost 
and widest section of the beam due to the 

'2 . _ - 1,732,884 

three degrees downward inclination of the 
re?ecting surface and the relatively wide ver 
tical ?ats. The beam projected by section B, 
which will partially be superimposed upon 
the attern of section A, extends from one to 
six egrees below horizontal and has a spread 
of about twenty-six degrees, or thirteen de 
grees on each side of the center.' This is due 
to its horizontal position a distance above 
the center of the re?ector with its focal point 
very slightly belowithe line X—_~X,_su?icient 
to drop the beam about one degree, its spread 
of twenty-six degrees being caused by the 
?ats 15. ' 

The pattern rojected by the principal or 
center section is more concentrated, extend 
ing from horizontal to about three and one 
half degrees below horizontal, having a max 
imum spread of about twenty degrees, ten 
degrees on each side of center, as illustrated 
in Fig. 7 by “sec. C”. The greater intensity 
of light will be projected from this substan 
tially central section 0 and the light will be 
"spread over a smaller area than the spread 
from the other sections so as to be more con 
centrated, the smaller ?ats 16 at the center of 
the section causing the beam to spread later 
ally only to a slight extent, as shown herein 
about ?ve and one-half degrees on each side 
of center, Whereas the wide ?ats 17 extend 
or spread'in a narrower form about four and 
one-half degrees further on each side of cen 
ter. The lower or bottom section I) distrib 
utes its beam over a much greater area than 
any of the other beams, from horizontal or 
zero to about six degrees below horizontal, 
having a lateral spread of only about nine 
degrees on each side off center, as indicated 
by “sec. D”. This is the result of the ?at sur 
faces caused by the combined vertically and 
horizontally extending ?ats which effect both 
a vertical and a horizontal spread. The rays 
coming from this lower section‘and overlap 
ping all the other sections act to iron out any 
dark spots or shadows and smooth out the 
beam. 
As the most desirable light should have its 

greatest intensity at about one and one-half 
degrees below horizontal so as to strike and 
illuminate the road more intensely at the 
proper distance from the vehicle, it will be 
noted in Fig. 7 that the rays from the three 
principal beams are superimposed in this 
area, thus effecting the desired intensity. 
The invention claimed is: 
1. In combination with a source of light, 

a re?ector adapted to receive light rays 
therefrom and to re?ect said light- rays so ‘as 
to form a light pattern upon an object placed 
in the path of said rays, said re?ector having 
a plurality of reflecting sections substantially 
parabolic in general contour including a sec 
tion having its axis inclined to direct its beam 
to a portion only of the light pattern and hav 
ing a plurality of sub-sections substantially 
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?at in the horizontal direction formed across 
its surface for lateral diffusion of light, a 
second section having its axis inclined to 
direct its beam to a different portion of the 
lioht pattern and having a plurality of wider 
su ~secti0ns substantially ?at in the horizon 
tal direction formed across its surface for 
wider lateral light diffusion, and athird sec~ 
tion having a plurality of sub-sections sub 
stantially ?at in both vertical and horizontal 
directions for both vertical and lateral light 
diffusion and having its axis inclined to direct 
its beam over substantially the entire light 
pattern in the verticaldirection whereby the 
intersection of the beams of the ?rst two sec» 
tions is rendered unnoticeable. 

2. In combination with a source 'of light, 
a re?ector adapted to receive light rays 
therefrom and'to re?ect said light rays so as 
to form a light pattern upon an object placed 
in the path of said rays, ‘said re?ector hav 
ing a plurality of re?ecting sections substan 
tially parabolic in general contour including 
a section having its axis inclined to direct 

the light pattern and having a plurality of 
sub-sections substantially ?at in the horizon 
tal direction formed across its surface for lat 
eral di?'u‘sion of light,ia second section hav 
ing its axis inclined to direct the beam there“ 
from to the lower portion of the light pattern 
and having a plurality of wider subsections 
substantially flat in the horizontal direction 
formed across its surface for lateral light 
diffusion wider than said ?rst section, and 
a third section having its axis inclined to 
direct the beam therefrom over substantially 
the entire light pattern in the vertical direc 
tion and having a plurality of subsections 
substantially ?at in both vertical and hori~ 
zontal directions for both vertical and lateral 

‘ light diffusion, whereby the beam from said 
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last—mentioned section renders‘ the intersecé 
tion of the beams from said ?rst-‘mentioned 
sections unnoticeabla. ‘ 

3. In combination with a source of light, a 
re?ector. adapted to receive light‘rays there— 
from and to re?ect said light rays so as to 
form a light pattern upon an object placed 
in the path of said rays, said reflector hav-_ 
ing a plurality of re?ecting sections sub 
stantially parabolic in general contour in 
cluding a section having its axis inclined to 
direct the beam therefrom to the upper por- 
tion of the light pattern and ‘having a pin» 
rality of sub-sections substantially ?at in the 
horizontal direction formed across its sur» 
face for lateral diffusion of light, a second 
section having its axis inclined to direct its. 
beam over substantially the entire light pat 
tern in the vertical direction and having a 
plurality of wider sub-sections substantially 
?at in the horizontal direction formed in its 
surface for Wider lateral light dili'usion, a 
third section having its axis inclined to direct 

to the upper portion of ‘ 

its beam to the lower portion of the light 
pattern and having a plurality of sub~sec 
tions substantially ?at in horizontal direcm 
tion formed in the surface thereof wider 
than those in the surface of said second-mew 
tioned section for lateral light diffusion 
Wider than said second-mentioned section, 
and a fourth section having its axis inclined 
to direct its beam over substantially the em 
tire light pattern in the vertical direction 
and having a plurality of subsections sub“ 
stantially ?at in both horizontal and verti 
cal directions for both horizontal and verti~ 
cal light di?usion, whereby the intersection 
of the pattern of the ?rst three mctions is 
rendered unnoticeable. ' 

In witness whereof, I have hereunto a?ixed 
my signature. - 

' HARRY C. FOSTER. 
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