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To all whom it may concern: 
Be it known that I, WILLIAM. H. Wood, 

a citizen of the United States, residing at 
Cleveland, in the county of Cuyahoga and 
State of Ohio, have invented certain new and useful Improvements in Lamps, of 
which the following is a specification. 
My invention involves a lamp in which a 

reflector of special construction and a source 
of light are related in a particular way to 
project a beam of substantially parallel 
rays of light axially of 3nd to a consider 
able distance ahead of the lamp while dif 
Iusing other rays of light with day-light 
effect beneath the axis of the lamp and over 
a widened field relatively near the lamp, in 
this manner providing an excellent head 
light for an automobile, motur boat, or other 
vehicle wherein a driving light is used rela 
tively near the surface over which the vehi 
cle travels. 
The accompanying drawings show several 

different forms of my invention, Figures i. 
and 2 representing a vertical section and a 
front view respectively, of a reflector and 
electric lamp, the reflector comprising a 
semi-circular body portion of parabolic 
form with a plain smooth reflecting surface 
and a similar body portion subdivided into 
a series of flat, light-diffusing surfaces. 
Figs. 3 and 4 correspond to Figs. 1 and 2, 
but show the two semi-circular divisions in 
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inclined relations with two foci on diverg 
ing axes, and the dotted lines in Fig. 4 show 
that the reflector may be made elliptical in 
cross section if desired. 

Figs. 5 and 6 show a vertical section and 85 
front view, respectively, of a paraboiie re 
flectori and an electric lamp having an ex 
tended filament inclined to and intersecting 
the horizontal axis at the focal point of the 
reflector. - 

Figs. 7 and 8 correspond to Figs. 5 and 
6, but he reflector is of elliptical cross sec 
tion aid has its upper and lower opposed 
parabolic surfaces in inclined relations and 
its inclined light filament intersects the 
horizontal axis in advance of the two focal 
points of the opposed arabolic surfaces. 

Describing the invention in detail, the 
reflector shown in Figs. 1 and 2, comprises 
a circular sheet-metal body 2 formed with 
a perfectly smooth parabolic reflecting por 
tion 3 above its horizontal axis, while the 
lower portion or half of body 2 corresponds 
approximately to the parabolic formation 

Specification of 2.etters Patent, Pater ited Nov. 5, 1918, 
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of the upper half except that it is sub-di 
vided radially into a multiple of co-exten 
'sive flat reflecting planes 4. either of grad 
lated length or the same length. 
As shown, the flat planes 4 nearest the 

focal point 5 of the reflector are the smallest 
and each Successive plane 4 in each radial 
row of flat planes is inade larger gradually 
as its place of location on the parabolic 
curve becomes more distant relatively to the 
focal point. Each flat plane 4 is also made 
to terminate at its ends and meet the sue 
ceeding plane on the sanie, parabolic curve, 
altogether with a view of definitely fixing 
the angle of incidence and reflection of rays 
of light emanating from a suitable light 
Source placed at the focal point 5, a spread 
ing and uniform diffusion of light being 
desired from the lower portion of the re 
flector body 2. On the other hand, the up 
per parabolic reflector projects the light on 
substantially straight, lines in the form of 
a bean of light, because the source of light 
on focal point, 5 is centered exactly on the 
true focus for the upper parabolic reflector 
surface 3. The beam of light thus obtained 
is of itility for distant lighting effects, and 
the diffused iight for illuminating nearby 
objects, but, a certain percentage of the dif. 
fused light projected above the axis of the 
amp by the upwardly-inclined rays of 
light from the fiat planes 4, is objectionable 
in a vehicle headlight. 
To overcome the objection noted, I con 

struct the reflector body substantially as 
shown in Figs. 3 and 4, with the lower half 
inclined downwardly and at an angle to the 
tipper half. In effect this places the axis for 
the lower half at an angle to the horizontal 
axis for the upper parabolic portion and 
lowers the focus (3 fl' this lower portion rela 
tively to the focal point, 5 aid the light 
source the reat, thereby not disturbing the 
light beam from the ipper half but chang 
ing the angle of incidence and reflection of 
the light rays for the fiat surfaces 4 so that 
plactically all the light reflected from the 
lower half will be projected beneath the hori 
Zoint plane of the tippei' axis on which the 
light source is centered. It is desirable also 
t) converge the rays of light to some extent 
from the sides of the reflector, and for this 
purpose, each body portion may be made 
Seni-cilitical instead of semi-circular, see 
the dotted lines in Fig. 4. Here it, is seen 
that the greatest diameter of each body por. 
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tion lies in the horizontal plane of its axis, 
thus involving a parabola in that plane hav 
ing its fecas necessarily in advance of the 
focus 5 fog the paraibola in the vertical plane 
of the aris. Where the light source in a 
parabolic reflector is located behind the focal point, the rays of light will be projected on 
converging lines, and in the present arrange 

E. E gource is located at the focal 
point, 5 of the parabola in the vertical plane 
of the axis behind the focal point of the 
larger parabola in the horizontal plane of 
the axis, and in fact behind all intermediate 
focal points of the parabolas involved in the 
elliptièal formation. 

By placing the two body portions in ail gular relations a triangular space is pro 
siuced at each side of the axis which is filled 
in by fiat Sections, and in making the up per and loyer body portions semi-elliptical 
in cross section and arranging them in angu 
lar relations and filling in the triangular 
spaces the complete EE, appears to be ap 
roximately round viewed from the front. 
E. reflector described is designed to utilize 
an electric lamp in which the light emanates 
from is restricted area approximating a 
point, but a somewhat similar beari and dif 
fusion of light 11ay be obtained by a Fe 
factor and lap constructed and arranged as 
disclosed in Figs. 5 to 8. This, in Figs. is 
and 6, show a parabolic re?iector 8 of the 
ordinary kind in which the focus is located 
approximately at point 9. By eploying an 
electric lamp having an extended line of 
light and arranging the laiip to place this 
extended line of light at an aigie and in in 
ter'secting relations with the focus 9 the ter 
minals 10 and 11 of the line of light may be 
placed at equal distances in advance of and 
behind the focus 9 and also at equai dis 
tai (es above and below the axis. The 
result in the vertical piane of the axis 
is this: that the rays from the linear 
Source of light are projected from the upper 
portion of the CE on lines approxi 
imately parallel with the axis, while the rays 
from the same source are projected from the 
lower portion of the refiector at varying 
ingles to the axis, that is, the light is dif. 
fused. A source of tight enaitting from the 
axis ahead of the focus converges the rays 
and terini) a 11 is placed in advance in this 
way in Fig. 5, but it in list be noted also that 
it is below the axis as well and in offset rela 
tion to focus 9 thereby rectifying the con 
vergence and causing the rays from this ex 
tended point to parallel the angle of deflec 
tion of the ray of light iron focal point 9. 
The opposite terminal 10 of the source of 
light is behind focal point 9 and ordinarily 
the lays of light would diverge under this 
codition, but this terminal point 10 is also 
offset, only it is placed above the axis and 
relatively nearer the upper parabolic sur. 
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face, thereby effecting the sane result as the 
front offset 11, that is, the ray of light, there 
from is projected at tie same or substall 
tially tile sailic agic of clie?iection as the 'ay 
from the focal point 9. An entirely different 
result occurs in the lower portion of the re 
fiector, that is, the diverging and convergin 
rays of light due to the retired and advanee 
points of light 10 and ii are not corrected 
but are enhanced because the rear point 
i0 is above the axis and further removed 
from the lower parabolic surface, and the 
front point li is nearer to said lower 
Aioli surface and belicath the axis. 
iriefly, a diffused light is t)btained from the 
lower half of the resiector, aid to utilize this 
distribution of light go the best. advantage, 
the same steps may be taken as in the other 
for in of Eny invention, that is, the lower por. 
tion of the 'efiector lay be arranged i, in angle to the upper and an elliptical shape 
given to the reflector in cross section, see 
Figs. 7 and 8. In addition, the electric lamp 
night be noved forward to place the iine of 
light ahead of the focal point 9 so that prac. 
tically all the light wifi be directed below 
the horizontal axis of the lamp. 
What claim is: 
i. in a jaip, a refiector of paraiolic form 

having & plain smooth reflecting surface 
above its horizontai axis and a multiple 
of fiat light-diffusing surfaces beneath said 
axis. 

2. a lap, a reflector having on one 
side of its axis a paraboitoid surface and on 
the other side of its axis a multiple of fiat 
co-extensive reflecting surfaces approximat 
ing a pai'abolic curve. 

3. In a lamp, a reflector having a plain 
Smooth parabolic reflecting portion and a 
surface opposed thereto sub-divided into a Initiple of co-extensive fiat reflecting planes 
whose normals intersect, the parabolic axis. 

4. In a lamp, a reflector of parabolic form 
having above its horizontal axis a plain 
Shooth 'effecting surface and below said 
axis a jiultiple of fiat light diffusing sur. 
faces whose norma is intersect said axis. 

5. In a lamp, a reflector having at one 
side of its axis a light focusing surface and 
at the other side a light diffusing and pro 
jecting surface. 

6. In a lamp, a refector having a para 
bolic reflecting portion on one side of its 
Center and drawn about 8, given axis and a in ultiple of flat reflecting surfaces of grad 
ated size upon the other side of its conter 

extending radially therefron on parabolic 
lines, drawn about an axis slightly diverg 
ing from said first axis. 

7. In a lamp, a reflector having a smooth parabolic reflecting surface and a refecting 
surface situated opposite therefo subdivid 
radially into a nililtiple of fitt planesex. 
tending oil straight lities which inset on par. 
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abolic curved lines corresponding approxi 
mately to the parabolic curves of Said 
smooth reflecting surface. 

8. In a lamp, a reflector having the form 5 of a pair of opposed semi-elliptic parabo 
loids one of which is sub-divided over a por tion of its reflecting surface into a multiple 
of flat planes. 

9. In a lamp, a reflector in the fort of a 
10 

having a plain stnooth reflecting surface 
above its horizontal axis and a multiple of 
flat light diffusing surfaces beneath said 
aXS. , 

10. In a lamp, a reflector in the form of a pair of opposed semi-elliptic paraboloids 
arranged with their greatest diameters in 
the horizontal plane through its axis and 
the lower segment being subdivided into 

20 flat light-diffusing surfaces. 
11. In a lamp, a reflector of parabolie 

form having a plain smooth reflecting sur 
face above its horizontal axis and a portion 
inclined relatively to said axis having a mul 
tiple of flat light-diffusing surfaces beneath 
said axis. 

12. In a lamp, a reflector wherein all sec 
tions parallel to the axis contain semi-para 
bolic segments having progressively varying 
focal points so related that every section 
transverse to the axis constitutes a portion 
of an ellipse, and a linear light source 
obliquely disposed" to said axis in the plane 
of the smallest parabola. 

18, in a lamp, a pair of reflector portions 
of elliptical and parabolic formation dis 
posed with their axes in angular relation 
and one of said portions having a multiple 
of flat reflecting surfaces. 
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air of opposed semi-elliptic paraboloids 
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iá, in a lamp, a reflector having aggreb 
oioid portion, in combination with a linear 
light, source extending through the axis of 
such portion to substantially uniform dis 
tances on opposite sides thereof and inclined 
relatively to that axis. 

15. In a head light, a parabolic refiector 
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in combination with an electric light fila 
ment intersecting the parabolic axis and in 
clined relatively thereto at an oblique angle. 

46. In a headlight, a reflector having a 
parabolic portion arranged with its axis 
horizontal in combination with a linear light 
source intersecting the parabolic axis and 
inclined relatively thereto, said light source being wholly contained in a vertical plane 
and being inclined downwardly from rear 
to front. 

it. In a lamp, a reflector having upper 
and lower reflecting surfaces of parabolic 
form set with their axes in angular rela 
tions, in combination with a line of light 
extending through one axis azid inclined 
relatively thereto. k 

18. In a head light, a reflector having upper and lower refecting surfaces of semi 
paraboloid for a set with their axes diverg 
ing forwardly in combination, with a linear 
light source intersecting the axis of the up 
per paraboloid and inclined relatively 
thereto, the direction of such inclination be ing downwardily from rear to front. 
In testimony whereof affix my signature in presence of two witnesses, 

WELLAR.2. WOOD, 
Witnesses: 

GEO, E. Kuchite, 
F. C. HARRO.D. 
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