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wed Mar. 16, 1936,

UNITED STATES

1,577,352
PATENT OFFICE.

MARWTEA W. CAUGHLAN, OF CAXKLAND, CALIFORNIA, ABSIGFNOR T0 AMERICAN
WOUDLITE CORFPORATION, OF SAN FRANCISCO, CATIFORNIA, A CORPORATION OF

CALIFORNIA.

HEADLIGHT REFLECTOR.

Application fled May 13, 1825. Serial Mo. 29,938,

Fo all whom ¥ meay concern:

Be it known that I, Manrua W. Cavan-
Law, eitizen of the United States, residing
at Oulland. county of Alameda, State of
Celifornia, have invented new and useful
Improvements in Headlight Reflectors, of
which the following is a specification.

This invention velates to. reflectors for
headlights such ag are used on automobiles,
locomotives and the like, and particularly

to improvements on the siructure shown in’

my co-pending application entitled “Com-
peund- reflector”, filed January 19, 1925,
Berial No. 3385,

+ The principal object sought in my appli-
eation above referred to was the attainment
of an ideal distribution of light from a
reflecting surfece as adapted for use in a
lamp for iluminating the road with an ideal
field for vehicle use, by projecting the light
from one portion of a compound reflector
in a concenirated and substantially hori-
zontal beam, ond from another portion of
the reflector in & relatively less intense and
laterally divergent and downwardly-di-
rected beam.

To obtain these results T employed a com-
pound reflector, within which is positioned a
lamp, or other light source; the upper por-
tion of the reflector above the horizontal

s plane passing through the lamp consisting
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of substantially a hemi-ellipsoid of revolu-
tion whose major axis passes through the
lamp and one of whose Tocl 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 foct remote from the lamp lie on a

“vertical line: and whose other foci lie on a

56

-parahola pa sing through the lamp.

The principal ebject of the present inven-
tion is to provide means whereby the beam
produved hvy the lower portion of my com-
pound refleetor ahove described mav he still
further intensified. through rectricting its
lateral spread, and whereby to more effec-
tively utilize as nearly as possible the total
spherieal condle-power of the light source.

These ohjects I attain by forming prefer-
ably an auxiliary compound refiector which
is herein called a condensing reflector, to be
used with a Iight source in combination with
the compound reflector of my co-pending

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 1n which m—
Figure 1 is a sectional plan on the hori-
zontal .plane passing through the light

B

. source, showing my invention in combina-
- tien with the compound reflector of my co-

pending application.

Figure 2 is -2 side elevation of the sbove
combination.

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

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

TFigure 5 is a diagrammatic plan view of
the exterior surface of my condensing re-
flector thowing its development.

Figure 6 is another diagrammatic plan
view of the same.

Figure 7.is a horizontal séetion on plane
VII-VII, of Figure 3.

Figure 8 is similar to Figure 7, hut shows
the outer arc as hyperbolic instead of para-
bolic,

Throughout the figures, similar numerzls
refer to 1dentical parts, or parts f-netion' ne
in the same manner.

Tt will be seen by reference to Fioure:
1 and 2 and as particularly explained in
detail in my co-pending zpplication” that
above the major horizontal axis M mv com-
pound reflector is a hemi-ellipsoid of revo-
lution about said axis, and that from said
axis downward the lower main veflector is
elliptical on all herizontal parallel planes.
6, 7, 8, and 9 and parabolic on all vertical
planes as defined by its intersection by =
vertical pencil of planes rotated ahout the
vertical axis F’—F’,. 1t then follows
necessarily that light rays B emanating
from T, the focal point of the reflector. and
also the focus common to all the ellipses and
parabolas involved, will be refiected on
parallel horizontal planes, converging and
crossing on the line ¥/—F’, the locus of
the remote foci of all the elliptical ares
involved. :

To carry out the object of my present
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T insert adjacent to the beam opening of the
compound reflector the condensing reflector
as shown in side elevation Figure 3, front
elevation Figure 4, snd-in plag Figures 7
and 1. Figure 5, indicates in plan the
diminishing parabolas of the exterior reficci-
ing surface. Fig. 6 shows in plan.in dofled
planes, with axis
B/—F’, which form parabolic arcs on the
suirface of the reflector as also shown by
dotted lines in Fig. 4.

Wig. 7 is a plane section on plane
VII—VIL, of Fig. 3, showing the exterior

" surface of the reflector parabolic on all

"
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parallel horizontal planes and on the
nterior surface elliptical on all parallel
horizontal planes.

Fig, 8 shows ixt plan & modification of my

.condensing reflector in which the exterior

surface is hyperbolic on
zontal planes. :

The condensing reflecior is preferably

formed of two -confronting shell like seg-
ments (d, e in Figure 7) with its interior
surface consisting of arves of a series of
downwardly dinunishing. parallel ellipses
whose major axes are parallel and lie on a
central vertical plane, and whose foci lie
on a vertical line T/, ¥/ ; and its exterior
surface consisting of a series of correspond-
ingly diminishing parabolas whose axes are
dlso 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 lecus of the foci of the
ellipses. The exterior surfice, however, may
be formed by a series of diminishing
hyperbolas, as indicated in Figure 8, with
their near focl located on the above men-
tioned vertical line, snd their renote feci
removed as far forward as dictated by the
length of projected besm desired, 5
~To utilize this condensing reflector most
effectively in combination with my first
mentioned compound reflector, it is neces-
sary to locate it so that the locus of its
focl is coincident with the locus of the foci
of the ellipses of the lower portion of the
reflector as described in my co-pending casé
and as shown in Figures 1 and 2 of the
drawing, said locus being the vertical line
¥, 7. ,

Y can be readily seen that the imterior
of this reflecior will function whethor
extended from said vertical line in o direc-
tion towsrd the light source, or away from
it, the results obfained depending on the
conies invelved. That portion of the reflec-
tor outward beyond the foci, containing the
vertices, and defined by a plane passing
through the latus rectums of the ellipses

all parallel hori-

and vparabolss, is cub away along the line
w2 to form nn opening for the inmer pro-
fected beam and is of course covered with
glass in acinal uckiom.

In locating the refiector I prefer to extend |

its irfterior surface toward the light souree,
as this permiis of its ineclusi ¢ithin the
contour of § pending
application. It will be then,
that if the inieri

deseribed, that
from the light source
diveet ight. will be
the side lighting as prod
bemi-ellipsoid.  But more lmpo

it the outer surlface of the inserted
is parabolie, then all converging
from the main veflector mmpinging

will be projected onfwardly in parallel velu-
tion as at R’ where now they are widely
divergent Iaterallv on emissiop as wt B?
with.a consequent Joss in infensity. 1f this
cuter surface is hyperbolie, with the re-
mote foci at 2 considerable distance, say
two or three hundred fect. the intensity in-
crease will be largely the seme, with the
rays converging to the remote foci. If the
interior of the reflector is extended away
from the light source, of course the interior
surface would have to be parabolic, instead
of elliptical.

The rays from the main reflector, to the
rear of its minor axes v, converge on hovi-
zontal planes, crossing on the vertical
straight line of feecl, ¥, ¥’ and pass oulb
throngh the opening in the inserted refiector,
cimilarly to the rays reflected by the interior
surface of the inserted reflector.

Tn Fig. 1, my condensing veflector A is
shown in plan in combination with the
main compound lower reflector of my co-
pending case, and in side elevation in Fig. 2.
In this Iatter position the interior surface
only is utilized, snd is parabolic on all
parallel horizontal planes as in Fig. 8. I
prefer, however, to position the reflector
within the main projecting refiector, extend-
ing with its Jarger opening toward the light
source I, while maintaining its focal points
on the vertical line of focus F/-—F7", as if
is shown in Fig. 1, indicated as A. It is
here shown as parabolic on its exterior sur-
fuce and elliptical on its interior surface,
with the lecus of the foci of all parallel
horizontal parabolic and elliptical arcs
peing the wvertieal line F'—F’,;, which is
aleo the locus of the remote foci of all
the parallel horizental efliptical ares in the
main compound projecting reflector and glso
{he axis of the pencil of wvertical planes
which will produce parabolic arcs on inter-
section with either the main projecting re-
flector or with the surface (interior and
exterior) of my condensing reflector,

In Fig. 1, the rvesr sdge « of the con-
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, 1,577,352

densing reflector is extended back toward
'the source of light just far enough to inter-

- cept all rays R reflected from the main

ic

‘reflector from points forward of the miinor
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 refiector and the con-

15

densing reflector, which axes are, coincident.

‘These rays, reflected, are indicated as R’.
+ ~ The interior surface of the condensing

reflector is elliptical on ail parallel hori-

- ‘zontal -planes, the light source F being at
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one (the inner) focus common to all the
parallel elliptieal arcs involved, just as it
1s common to all the elliptical ares in-
volved in the co-pending applicatinn. The
other or remote foci all liec on the verti-
cal line F'—F’, as does also the” locus of

5 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 otl er 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 Iimit

‘shown in the attached drawings if desired.

If extended bevond the point @ 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 hy
the interior surface of the condensing re-
flector. This may be desirable. as the ex-
terior surface of the reflector will then pro-
jeet in parallelism the more powerful vavs

vfrom. points -on the main reflector nearer
. the light sonrce; and also the interior ellip-

tical surface, being of relatively small minor
axes, will materially reduce the lateral
devergence at present given by the main
reflector. _ - )

The lateral spread ot 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 reflecior 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.

I 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 paralle! horizontal
planes and said concave reflecting surface

being elliptical on parallel horizontal -

planes. )

2. In a headlight having a main refiector
and a light source, an auxiliary condensing
reflector arranged to receive light from the
main reflector at one end and {o 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 & common lacus.

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 parabolie arcs. :

4. In a structure as defined in claim 3,
all the major axes of elliptical and para-
bolie 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
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 a reflecting sur-
face whose horizontal parallel sections form
a downwardly diminishing series of para-
bolas with axes parallel on a vertical plane,
foci on a vertical line, and vertices on the
arc of a parabola.
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8. In a structure as- defined in elaim 3,
the foci of the elliptical and para iholic ares
being vertically superiinposed And the ver-
tices of ¢l the ares lying on a parabolic
are. v
7. In a hendhight having 2 main reflector
and a hehit source, an anxiliary condensing
veflector arranged to receive light from the
main veflector ot one cud aud 16 emit light
through. the othier end, «aid condensing re-
flector Having interior and extevior reflect-
ing surfaces, the interior. surfaces forming

1,677,362

in horizontal parallel szections &
downwardly diminishing elliptical
the exterior surfaces in similar

series of downwardly diminishing pmw
bolic arcs; the foci of all the ell mh and
parabolic arcs “being vertically z-,upm?m-
posed, and the surface intersections
either interior or exterior surfaces form
parabolic curves with a plane revolved
about the superimposed foei.

MARTHA W. CA F}‘[ LA l 1»,]»;

seriee of
ares, snd

eutlfm a 13




