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To all whom it may concern. 
Beit known that I, CHARLEs E. GopLEY, 

a citizen of the United States, and residing 
at Detroit, in the county of Wayne and 
State of Michigan, have invented a new and 
Improved Reflector, of which the following 
is a specification. 
This invention relates to the construction 

of the reflectors of projecting lamps, espe 
10 cjally the headlamps of motor: vehicles of the types shown in my co-pending applica 

tion, Ser. No. 559.204, filed May 8,1922, of 
which this is a division, and its object is to 
so divide the reflector into sections that the 

16 rays of light will be projected upon a clearly 
defined limited area and in part concentrat 
ed upom a restricted portion of such area. 
Lamps equipped with the well known 

parabolic reflectors cannot produce this ef 
| 20 fect for when such lamps are so positioned 

that the concentrated light properly ilumi 
nates the roadway suficiently farin advance 

i to permit the driver to, avoid obstructions, 
the roadway nearer the vehicle is left dark, 

* ortoo much light is projected upward and 
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sidewisewhere it isliable to blind oncoming 
drivers and pedestrians. 
These objections are overcome by deform 

ing a reflector of substantially paraboloidal 
shape so that different portions thereof will 
project beams whose cross-sections are simi 
lar in shape but different in size, and so 
that the larger and milder beam will afford 

| a general road ilumination of consider 
able spread while the more concentrated 
beam will afford a driving light illuminat 
ing a narrower stretch of road for a con 
siderable distance ahead of the vehicle. 
My invention therefore consists in de 

forminga substantially parabolic reflectorso 
that it will project beams of greater width 
than height and in a reflector of this charac 
ter which can be manufactured at approxi 
mately the same cost as an ordinary para 

i boloidal reflector and in which the special 
deformations will not interfere with the 
usual machine polishing of the reflecting 

i surface. 
I employ a reflector of generally para 

boloidal form and subdivide it into a series 
of panels extending transversely of the 
direction in which the beam is to be ex 
panded, each of th? panelshavingits longi 
tudinal medial position disposed forward?y 

| section or the width of the 

of the general paraboloidal form of the re 
flector farther than its lateraledges. Ivary 
the depth of the convexity of the cross 

panels ac 
cording to the desired spread of the pro 
jected beam, and wary the relation of the 
central lines of the panels to the vertical 
plane passing through the focal axis of the 
reflector according to the directionsin which 
the beam is to be expanded. 
The cross-section of each pane? on a line 

radial to the inner edge of said panel is the 
same as a horizontal cross-section of the 
same width of a determinin 
center of this cross-section of the determin 
ing parabola beingin a line passing through 
the focal center of both bodies and through 
substantialythe middle of Said cross-section 
of Said panel, but reversed. This rule 
holds with reflectorshaving panels, all of 
whose sides are parallel and vertical and 
with reflectors divided into panels of irregu 
lar form solongasthe cross sections of these 
panels are tilted into the planes in whichthe 
light is to be spread. For example, if the 
central lines of the panels in a headlight re 
flector having a horizontal axis were all in 
vertical planes, the beam of the reflector 
would be expanded from circular to elip 
tical cross-sections with the major axis of 
the elipses horizontal. If the ends of such 
generally upright panels curve slightly to 

parabola, the 

65 

70 

75 

80 

ward or away from a vertical plane, the 
beam will be changed in cross-section sub 
stantially to that of a horizontal rectangle. 
While such alterations in beam sections 

can be accomplished by means of panels of 
warying transverse sections, I prefer to con 
wex each panel forwardly in the relative 
transverse sections of a parabola ofslightly 
longer focus than the normal parabolic re 
flector for the greater distribution, and 

i transverse sections of a parabola of a much 
longerfocus for the more concentrated light. 
By using the longer-focus transverse sec 
tions, the panels can be of any predeter 
mined width, the spread of light being de 
termined by the focallength of the parabola 
used in determining the transverse sections 
of the panels. | 
By using transverse parabolic sections in 

the panels I find that the light rays reflect 
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ed from each panel diverge equally from 
the axis of the reflector, the rays from each 
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stantially even width throughout its length 
and that the upper and lower ends of the 
panels curve away from the vertical central 
plane of the reflector. The projected field 
will be approximately rectangularibecause 
the upper ends of the panels will skew the 
rays projected by them so that these rays 
will fill out the lower corners of the illumi 
nated field while the lower ends of these 
panels will project rays to fill out the upper 
corners of this field. * 
ilumination which is practically rectangu 
lar. * / - . . 

The panels nearer the central opening of 
the reflector are made narrower in propor 
tion to their depth than those farther away 
which results in the rays projected by the 
comparatively more shallow panels being 
concentrated on a more limited field than 
those projected by the comparatively deeper 
panels. This variation in transverse curva 
ture of the panels may be gradual orabrupt. 
The central portion of the illuminated field 
will therefore be brighter than the outer 
portions and this area of more intense illu 
mination may be moved up ordown in the 
field of milder illumination by tilting the 
general focalaxis of the outer more shallow 
panels. The outer portions of the reflector 
approach more nearly a true parabola and 
the light projected thereby istherefore more 
concentrated. I prefer to tilt these panels 
about one degree upward so-that the area 
of intense illumination will be positioned at 
the upper portion of the less intense but 
larger field. * 

Fig. 3 is a diagram showing the propor 
tionate ilumination of a field by means of 
a reflector of this character, the field being 
divided as shown into eighty squares, and 
the length of thesides of the squaresequally 
approximately one degree of arc on a spheri 
cal surface whose radius is one hundred 
feet, the general focus of the reflector being 
at the center of this spherical surface. With 
the source ofilumination at the focal point 
6, Fig. 2, some of the rays of reflected light 
are projected by each of the narrow and 
deeply curved panels 4 over a surface ex 
tending from one vertical line 8 to the other 
and between horizontal lines 0 and 4. 
The side panels 3 are wider and shallower 

so that the light reflected by these panels is 
diffused to a much less extent, both hori 
zontaly and vertically, for the reason that 
they approach more closely to the true para 
bolic reflector. Now by tilting those por 
tions of the reflector which embody the pan 
els 3, through an angle of about one degree, 
so as to swing the axis 6-7 up above the 
axis 6–8 of the remaining portion of the 
reflector, the area of most intense ilumina 
tion is moved up. 
Where an automobile headlight is less 

than four feet above the roadway, and the 

This results in a field of 

rays of light strike the roadway about two 
lhundred feet from the vehicle, the width of 
the area of intense ilumination should be 
that of the roadway and it may extendabout 
one hundred feet toward the vehicle. The 
area of less intense illumination derived 
from the more convex panels will extend 
over this same distance and in addition 
thereto, extend over space on each side of 
the more intense field and between it and the 
wehicle. | 
The comparative widths of these panels 

and théir curvatures relative to the central 
vertical plane of the reflector may all be 
changed by those skilled in the art without 
departure from the spirit of my inventionas 
set forth in the following claims. 

I claim:– 
1. A paraboloidal reflector composed of a 

group of panels on each side of the center 
of the reflector, the panels on each side of 
the center of the reflector being substantially 

| parallel to each other, each panel being 
transversely convex toward the general focus 
of the reflector and its transverse curvature 
at each point being the same as that of the 
general curve of aparabola at that point but 
in the opposite direction, the edges of the 
panel being convex toward the general axis 
of the reflector. 

2. A p; reflector composed of a 
group of panelson each side of the center of 
the reflector, the panels on each side of the 
center of the reflector being substantially 
parallei to each other, each panel being 
transyersely convex toward the general fo 
cus of the reflector and its transverse curva 
ture at each point being the same as that of 
the general curve of a parabola at that point 
but in the opposite direction, the edges of 
the panels being convex toward the general 
axis of the reflector, the panels on each 
side of the reflector being divided into 
inner and outer groups, the panels of 
one of the groups on each side being 
deeper in proportion to their width 
than those of the other group on that side 
so asto produce, a greater diffusion of light. 

3. A paraboloidal reflector composed of a 
group of panels on each side of the center 
of the reflector, the panelson each side of 
the center of the reflector being substantially 
parallel to each other, each panel being 
transversely convex toward the general focus 
of the reflector and its transverse curvature 
at each point being the same as that of the 
general curveof? parabola at that point but 
in the opposite direction, the edges of the 
panels being convex toward the general axis 
of the reflector, the panels on each side of 
the reflector being divided into inner and 
outer groups, and the general focal axis of 
the inner groups being at an angle to the 
general focalaxis of the outer groups. 

4. A paraboloidal reflector composed of a 
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i group of panels on each side of the center 
of the reflector, the panelson each side of 
the center of the reflector being substantially 

i parallel to each other, each panel being 
5 transversely convex toward the general focus 

of the reflector and its transwerse curvature 
at each poinf being the same as that of the 
general curve of a parabola at that point but 
in the olposite direction, the edges of the 
panels being convex toward the generalaxis, |0 

of the reflector, the panelson each side of the 
reflector being divided into inner and outer 
groups, the panels of the innergroups being 
deeperin proportion to their width: than 
those of the outer groups, and the general 
focalaxis of the inner groups being at an 
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angle to the general focal axis of the outer 
groups but in the same plane. , 

• 5. A paraboloidal reflector composed of a 
20 group of panelsom each side of the center of 

the reflector, the panels on each side of the 
center of the reflector being substantially. 
parallel to each other, each panelbeing trans 
wersely convex toward the general focus of 

25 the reflector, the edges of the panels being 
convex toward an axial plane of the re 
flector. . ? | . . * 

6. A paraboloidal reflector composed of a 
group of panelson each side of the center 
center of the reflector being substantially 
parallel to each other, each panelbeing trans 
wersely convex toward the general focus of 
the reflector, the edges of the panels being 
convex toward the general axis of the re 

i flector, the panels on each side of the re 
flector being divided into inner and outer 
groups, the panels of the inner groups being 

i deeperin proportion to their width: than 
those of the outer groups so as to produce 
a greater lateral ; of light. * 

7. A paraboloidal reflector composed of 
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group of panelson each side of the center of 
the reflector, the panels on each side of the 
center of the reflector being substantially 

of the reflector, the panelson each side of the 

1,666,590 
parallel to each other, each panel being trans 
wersely convex toward the general focus of 
the reflector, the edges of the panels being 
convex toward the general axis of the re 
flector, the panelsom each side of the re 
flector b?ing divided into inner and outer 

60 

groups, and the general focal axis of the 
inner groups being atan'angle to the general 
focalaxis of the outergroups. , 

i 8. Aparaboloidal reflector composed of a 
group of panelson each side of the center of 
the reflector, the panelson each side of the 
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center of the reflector being parallel to each 
other, each panel being transversely. convex 
toward the general focus of the reflector, 
the middle portions of the panels being 
nearer the general vertical plane of the re 

- flector than their ends, the panels nearer 
said plane being narrower and more convex 
in transverse, cross section than those far 
ther away from said plane. 
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9. A paraboloidal reflector composed of a 
roup of panelson each side of the center of 

center of the reflector being substantially 
parallel to each other, each panel being 

i transversely convex toward the generalfocus 
of the reflector the edges of the panelsbeing 
convex toward the general axis of the re 
flector, the panels of each set increasing in 
widthas they are successively farther from 
said medial plane. " , 

i 10. Aparaboloidal reflector composed of a 
group of panelson each side of the center of 
the reflector, the panels on eäch side of the 
center of the reflector being substantially 
parallel to each other, each panel being 
transversely convex toward the general focus 
of the reflector, the edges of the panels being 
convex toward the general axis of the re 
flector, the lines of juncture of adjacent 
panels all being in a common paraboloidal 
surface. 

i CHARLESE. GODLEY. 

the reflector, the panels on each side of the 
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