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isfits. 

ALEGE SEELECE. 

Application illed Bay 13, 1925. Serial to, 29,938. 

To all cham, it may concern: 
Be it, known that, I, MARTHA. W. CAUH 

,AN, citizen of the United States, residing 
at Oakland. county of Alameda, State of 
California, have invented new and useful 
improvements in Headlight Reflectors, of 
which the following is a specification. 
This its ention relates to reflectors for 

headlights such as are used on automobiles, 
iocomotives and the like, and particularly 
to improvements on the structure shown in 
iny co-pending application entitled “Com 
pound reflector', filed January 19, 1925, 
Serial No. 3335. 
The principal object, sought in my appli 

cation above referred to was the attainment 

application aforesaid, or with other reflec 
tors, it being possible to use this auxiliary 
or condensing reflector in various relations 
to other reflectors, or with modifications of 
my compound reflector. 
The invention consists of the parts and 

the construction and combination of parts 
as hereinafter more fully described and 
claimed, having reference to the accompany 
ing drawings in which :- 

Figure 1 is a sectional plan on the hori 
Zontal plane passing through the light, 
source, showing my invention in combina 

'tion with the compound reflector of my co pending application. 
Figure 2 is a side elevation of the above 

of an ideal distribution of light, from a 'combination. 
reflecting surface as adapted for use in a 
lamp for illuminating the road with an ideal 
field for vehicle use, y projecting the light. 
from one portion of a compound reflector 
in a concentrated and substantially hori 
zontai beam, and from another portion of 
the reflector in a relatively less intense and 
laterally divergent, and downwardly-di 
rected beam. 
To obtain these resuits employed a com 

pound reflector, within which is positioned a 
lamp, or other light source; the upper por 
tion of the reflector above the horizontai 

: plane passing through the lamp consisting 

3. 

of substantially a hemi-ellipsoid of revolu 
tion whose major axis passes through the 
lamp and one of whose foci is coincident with 
the lamp; and the lower portion of the re 
flector is formed of a series of diminishing 
ellipses whose major axes are parallel and 
in the same vertical plane as the major axis 
of the aforesaid ellipsoid of revolution and 
whose foci remote from the lamp lie on a 

" vertical line: and whose other foci lie on a 

45 

50 

parabola a sing through the lamp. 
The principal object of the present inven 

tion is to provide means whereby the beam 
produired by the lower portion of my com 
pound reflector above described may he still 
further intensified, through restricting its 
lateral spread, and whereby to more effec 
tively utilize as nearly as possible the total 
spherical candle-over of the light source. 
These objects attain by forming prefer 

ably an auxiliary compound reflector which 
is herein called a condensing reflector, to be 
used with a light source in combination with 
the compound reflector of my co-pending 

Figure 3 is a side elevation of my con 
densing reflector. 

Figure 4 is a front elevation of my con 
densing reflector. 

Figure 5 is a diagrammatic pian view of 
the exterior surface of my condensing re 
flector showing its development. 

Figure 6 is another diagrammatic plan 
view of the same. 

Figure 7 is a horizontal section on plane 
WI-VII of Figure 3. 

Figure 8 is similar to Figure 7, but shows 
the outer arc as hyperbolic instead of pa'a. 
bolic. 
Throughout the figures, similar numerels 

refer to identical parts, or parts finctionny 
in the same manner. 

It will be seen by reference to Firtire: 
1 and 2 and as particularly explained in 
detail in my co-pending application that 
above the major horizontal axis M. my com 
pound reflector is a hemi-ellipsoid of revo 
lution about said axis, and that from said 
axis downward the lower main reflector is 
elliptical on all horizontal parallel planes. 
6, 7, 8, and 9 and parabolic on all vertical 
planes as defined by its intersection by 
vertical pencil of planes rotated about the 
vertical axis F-F'. It then follows 
necessarily that light rays R emanating 
from F, the focal point of the reflector. and 
also the focus common to all the ellipses and 
parabolas involved, will be reflected on 
parallel horizontal planes, converging and 
crossing on the line F’-F, the locus of 
the remote foci of all the elliptical arcs 
involved. 
To carry out the object of my present 
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line, several of the vertical 
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invertier and restrict, the faterp: spread of 3rd parabolas, is cut away along the lie 
sense of these rays after arriergence (as os-2 to for a Fi pening for the inner pro 
originally at 8) &nd thereby produce a 
beain of greater intensity in the center field, 
I insert adjacent to the bear opening of the 
compound reflector the condeising reflector 
as shown in side elevatio: Fig.2'e 3, front 
elevation Figure 4. 2nd in pla:) ifigures 7 
and 1. Figure 5, indicates is plan the 
diminishing paraboias of the exterior refitect 
ing surface. Fig. 6 shows in pian. in loited 

planes, with axis 
F-F, which form parabolic arcs on the 
surface of the reflector as also shown by 
dotted lines in Fig. 4. 

Fig. is a piane Section on piane 
Wi-VII, of Fig. 3, showing the exterior 
surface of the reflector parabolic on all 
parallel horizontal planes and on the 
interior surface elliptical on all parallel 
horizontai planes. 

Fig. 8 shows in plan a modification of my 
..condensing reflector in which the exterior 
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surface is hyperbolic on all parallel hori 
Zontal planes. . 
The cordensing reflector is preferably 

formed of two confronting shell like Seg 
ments (d, e in Figure () with its interior 
surface consisting of arcs of a series of 
downwardly diminishing parallel ellipses 
whose major axes are paraliel and lie on a 
central vertical plane, and whose foci lie 
on a vertical line F. F.; and its exterior 
surface consisting of a series of correspond 
ingly dininishing parabolas whose axes are 
also parallel and lie on the same central 
vertical plane, as the axes of the ellipses, 
and whose foci also lie in the same vertical 
line which is the focus of the foci of the 
ellipses. The exterior surface, however, may 
be formed by a series of diminishing 
hyperbolas, as isdicated in Figure 8, with 
their near foci locatec on the above rein 
tioned vertical line, and their 'e,ote feci 
removed as far forward as dictated by the 
length of projected bean desired, " . , 
To utilize this condensing reflector most 

effectively in combination with my first 
mentioned compound reflector, it is neces 
sary to locate it so tilat, the locus of its 
foci is coincident with the locus of the foci 
of the ellipses of the lower portion of the 
reflector as described in my co-pending case 
and as shown in Figtres 1 and 2 of the 
drawing, said locus being the vertical line 

A. F. F. 
It can be readily seen that the interior 

of this reflector will function wieth." 
extended from said vertical line in P. direc 
tion toward the light source, or away from 
it, the results obtained depending on the 
conics involved. That portion of the reflec 
tor outward beyond the loci, containing the 
vertices, and defined by a plane passing 
through the laius rectins of the ellipses 

only is utilized, aid is parabolic on 

jecies bean, a.k.a.d. is of cott rse covered vii) 
giass in acial coristicti:22. 

in locating the reflectori prefer to exterid 
its inferior surface toward the light source, 
as his permits of its incision within tihe 
contour of the reflector of Jiny co-pending 
application. ii. will ie: readily : 
that if the interior surface is elli. 
rescribed. that, poi'i') of the ci gi. 
fro; the light source. therwise wasted as 
direct, irit, wii i.e. 'eflected and he. 
the side lighting as produced by her 
isei-ellipsoid. 3 it rere important stii, 
if the oute 7" si' face of the inserted rejector 
is pa'aibolic, then aii converging ray's is 
from the lain refect: it inninging there in 
will be projected (if ward is in parallel rela 
tion as at R' where now they are widely 
divergent laterally on emission as at 3 
with a consequent loss is intensity. If this 
Guter surface is hyperiolie, with the re 
mote foci at a considerable distance, say 
two or three hundred feet, the intensity in 
crease will be largely the same. with the 
rays converging to the remote foci. If the 
interior of the reflector is extended away 
from the light source, of coul'se the interigi 
surface would have to be parabolic, instead 
of ellipticai. 
The rays from the nain reflector, to the 

lear of its nailor axes n, converge on is ori 
Zontal planes, crossing on the verties: 
straight line of foci, F, F, and pass out 
throigh the opening in the inserted refector. 
similarly to the rays reflected by the interior 
surface of the inserted reflector. 

in Fig. , my condensing reflector A is 
shown in plan in combination with the 
hail compound lower reflector of my co 
ending case, and in side elevation in Fig. 2. 
in this atter position the interior surface 

al 
parallei horizontal planes as in Fig. 5. 
prefer, however, to position the reflector 
within the main projecting reflector, extend 
ing with its larger opening toward the light 
source F. while maintaining its focal points 
on the vertical line of focus F.--F, as it 
is shown in Fig. 1, indicated as A. it is 
here shown as parabolic on its exterior sur 
?:ce and elliptical or its interior surface. 
with the locus of the foci of ail parallel 
horizontai parabolic and elliptical arcs 
peing the verticai line F’-F, which is 
also the locus of the remote foci of a 
the parallei horizontal elliptical arcs in the 
main compound projecting reflector and also 
the axis of the pencil of vertical planes 
which will produce parabolic arcs on inter 
section with either the main projecting re 
flector or with the strface (intelioi" and 
exterior) of my condensing reflector. 

in Fig. I, the rear edge (; of the cone S. 
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densing reflector is extended back toward 
'the source of light just far enough to inter 

l, cept all rays R reflected from the main 
reflector from points forward of the minor 
axes m of the horizontal arcs, yet without intercepting any of these rays on their di. 
rect course from the light source... it will 
be readily seen that these rays R will be 
intercepted by the parabolic exterior of the 
condensing reflector and he re-reflected in 
parallel'sm, as denoted by the extensions 
of the rays, and parallel to the major axis 
of both the projecting reflector and the con 
densing reflector, which axes are, coincident. 
These rays, reflected, are indicated as R. 
The interior surface of the condensing 

reflector is elliptical on all parallel hori 
zontal planes, the light source F being at 
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one (the inner) focus common to all the 
parallel elliptical arcs involved, just as it 
is common to all the elliptical arcs in 
volved in the co-pending application. The 
other or remote foci all lie on the verti 
cal line F’-F as does' also the locus of 
the remote foci of the elliptical arcs in the 
co-pending case. Thus it will be seen that 
all direct light from the light source with 
in the angle B, excepting the small portion 
lost through the opening in the reflector. 
will be reflected in parallelism through a 
vertical plane, and converging on horizontal 
planes, crossing on the line of foci F-F, 
thus reflecting nearly 100% of the spherical 
candle power used. 

If the exterior surface in position A of 
the condensing reflector be changed from 
parabolic to hyperbolic, as indicated in Fig. 
8, the condensing results will be substan 
tially the same, for the other foci of the hy 
perholas could be placed 200 feet, or any 
distance desired out in front of the lamp. 
Of course it will be understood that the 

condensing reflector A can be extended 
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within the main reflector beyond the limit 
shown in the attached drawings if desired. 
If extended beyond the point a shown in 
Fig. 1, the result will be that the exterior 
surface will intercept rays reflected from 
points to the rear of the minor axis m, of 
the main reflector, and that additional rays from the light source will be intercepted by 
the interior surface of the condensing re 
flector. This may be desirable, as the ex 
terior surface of the reflector will then pro ject in parallelism the more powerful rays 
from points on the main reflector nearer 
the light Soulce, and also the interior ellip 
tical surface, being of relatively small minor 
axes, will materially reduce the lateral 
deyergence at present given by the main 
reflector. . 
The lateral spread or the rays produced 

by the lower portion of the main compound 
reflector as described in the co-pending ap 
plication may be also or further restricted 

by parting the main reflector on its central 
vertical longitudinal plane and opening the 
beam aperture the desired amount by pivot 
ing the two halves of the reflector on a ver 
tical axis of rotation passing through the 
light source as indicated in Figure 9 of the 
drawings. 

claim: 
1. In a headlight having a main reflector 

and a light source, an auxiliary condensing 
reflector arranged to receive light from the 
main reflector at one end and to emit light 
through the other end, said condensing re 
flector being positioned in front of the 
source of light and having an outer convex 
reflecting surface and an inner concave re 
flecting surface, said convex reflecting sur 
face being parabolic on parallel horizontal 
planes and said concave reflecting surface 
being elliptical on parallel horizontal 
planes. 

2. In a headlight having a main reflector 
and a light source, an auxiliary condensing 
reflector arranged to receive light from the 
main reflector at one end and to emit light, 
through the other end, said condensing 
reflector being positioned in front of the 
source of light and having an outer convex 
reflecting surface and an inner concave re 
flecting surface, said convex reflecting sur 
face being parabolic on parallel horizontal 
planes and said concave reflecting surface 
being elliptical on parallel horizontal planes 
and the foci of the parallel ellipses and 
parabolas being on a common locus. 

3. In a headlight having a main reflector 
and a light source, an auxiliary condensing 
reflector arranged to receive light from the 
main reflector at one end and to emit light 
through the other end, said condensing re 
flector being positioned in front of the 
Source of light and having interior and ex 
terior reflecting surfaces, the interior sur 
faces forming in horizontal parallel sections 
a series of downwardly diminishing ellip 
tical arcs, and the exterior surfaces in sim 
ilar sections a series of downwardly dimin 
ishing parabolic arcs. 

4. In a structure as defined in claim 3, 
all the major axes of elliptical and para 
bolic arcs being parallel on a vertical cen 
tral plane and the foci of all the elliptical 
and parabolic arcs vertically superimposed. 

5. In a headlight having a main reflector 
and a light source, an auxiliary condensing 
reflector arranged to receive light from the 
rain reflector at one end and to emit light 
through the other end, said condensing re 
flector being positioned in front of the 
Source of light and having a reflecting sur 
face whose horizontal parallel sections form 
a downwardly diminishing series of para 
holas with axes parallel on a vertical plane. 
foci on a vertical line, and vertices on the 
arc of a parabola. 
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6. In a structure as defined in claim 3, 
tie foci of the elliptical and parabolic arcs 
being vertically superimposed and the ve:- 
tices of all the al'e's lying on a parabolic 
arc. 

. In a headlight having a main reflector 
and a light source, an auxiliary codensing 
i"eflector ai'i'anged to ret'eive light froin the 
thain reflector it line gud and to eunit light 
through he ther end, said concensing re. 
flector faving i)terior and exterior reflect 
ing surfaces, the interior. Surfaces forining 

r 2,352 

in horizontai paraei &actions 3, series; if 
downwardly dininishing ellipticai arcs, 8.3 ti 
the exterior surfaces in similar sections a 
series of downwardly diminishing para 
bolic arcs, the foci of all the elliptical a:d 
parabolic arcs being vertically si; 4:rin 
posed, and the surface intersectics (i. 
either interior or exterior surfaces for:lig 
parabolic curves with a plane, 'evolved 
about the superimposed foci. 

MARTHA. W. CAUG:{i, A. 
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