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Application filed Apxil 19,

To all whom it may concern:

Be it known that I, Wiwiam H. Woon,
a citizen of the United WStates, residing at
Cleveland, in the county of Cuyahoga and
HState of Ohio, have invented certain new
and useful Tmprovements in Lamps, of
which the following is a specification.

My invention involves a lamp in which a
reflector of special construetion and a source
of light are related in a particular way to
project a beam of substantially parallel
rays of light axially of and to a consider-
able distance ahead of the lamp while dif-
Tusing other vays of light with day-light
effect beneath the axis of the lamp and aver
a widened field relatively near the lamp, in
this manner providing an excellent head-
tight 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 1
and 2 represenfing a vertical section and a
front view respectively, of a reflector and
electric Jamp, the reflector comprising a
semi-cireular  body - portion of parabolic
form with a plain smooth reflecting snrfuace
and a similar bodv portion subdivided into
a series of flat light-diffusing surfaces.

Tigs. 3 and 4 correspond te Figs. 1 and 2,

“but show the two semi-circuldr divisions in

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

eross section if desirved.

Figs. 5 and 6 show a vertical section and
front view, respectively, of a paraboiie re-
flectorfiand an clectric Tamp baving an ex-
tended filament inclined to and intersecting
the horizontal axis at the foeal point of the
reflextor.

Fios. 7 and 8 corvespond to Figs. 5 and
6, but the veflector is of elliptical ¢ross sec-
tion afid has its upper and lower opposed
parabolic surfaces in inclined relations and
its inelined light filament intersects the
horizontal axis in advance of the two focal
points of the opposed parabolic surfaces.

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

Speeldeation of Letters Patent.
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of the upper half except that it is sub-di-
vided radizlly into » multiple of co-exten-
sive flat reflecting planes 4, either of grad-
uated length or the same length.

As shown, the flat planes 4 nearest the
focal point & of the reflector are the smallest
and each successive plane 4 in each radial
row of flat planes is made larger gradually
as its place of location on the parabolic
earve hecomes more distant relatively to the
foeal point. Each flat plane 4 is alse 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 snitable light
source placed at the focal point 5, a spread-
ing and uniform diffusion of light being
desived 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 beam of light, becauseé the source of light
on focal point 5 is centered exactly on fhe
true focus for the upper pavabolic veflector
surface 3. The beam of light thus obtained
1= of utility for distant lighting effects, and
the diffused light for illuminating nearbv
objects, but a certain percentage of the dif-
fused light projected above the axis of the
lamp by the upwardly-inclined rays of
light from the flat planes 4, is objectionable

g
- To- overcome the objection noted, T -con-
struct the reflector bodyv substantially as

shown in Figs. 3 and 4, with the lower half

inclined downwardly and at an angle o the |

upper half. Tn effect this places the axis for
the lower half af an angle to the horizontal
axis for the upper parabolic portion and
Towers the foens 6 £Hr this Tower portion rela-
tively to the focal point 5 and the light
source: thereat, thereby not disturbing the
Hight beam from the upper half but chang-
ing the angle of fncidence and reflection of
the light ravs for the flat surfaces 4 so that
practieally all the light refieeted from the
lower hall will beprojected heneath the hori-
zontal plane of the upner axis on which the
Hight gource is centered. Tt is desirable also
to converge the ravs of light 10 some extent
from the sides of the refloctor, and for thix
purpose each body portien mav be made
semi-clliptical instead of semi-civcular, sce
the dotted Yines in Fig. 4. Tere it is seen
that the greatest dianeter of each body por-
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tion lies in the horizontal plane of its axis,
thug involving & parabola in that plane hav-
ing its focus necessarily in advance of the
focus 5 for the parabols in the vertical plane
of the axis. Where the light source in a
parabolic reflector is located behind the foeal
point the rays of Hght will be projected on

lines, and in the present arrange-

convaging I
snent the Dght source is located at the focal

point 5 of the parsbola in the vertical plane

of the axis behind the focal point of the
larger parabols in the horizontal plane of
the axis and in fact behind all intermediate
focal points of the parabolas involved in the
ellipti¢al formation. o

By placing the two body portions in an-
gular pelstions g friangular space is pro-
duced at ezch side of the axis which is filled
in by flat sections 7, wad in making the up-

or and lower body portions semi-elliptical
in cross section and arranging them in angu-
lar relations and §lling in the triangular
spaces the complete body appears to be ap-

roximately round viewed from the front:
g‘h@; reflector described is designed to utilize
an electric lomp in which the hight emanates
from = restricted area approximating a
point, but g somewhat similar beam and dif-
rusion of light may be obtained by o re-
flector and lamp constructed and arranged as
disclosed in Figs. b to 8. Thus, in Ifigs. 5
and 6, T show a parabolic reflector 8 of the
ordinary kind in which the focus is located
approximalely at point 9. By employing an
clectric lnmp having an extended line of
light and arranging the lunp to place this
extended line of Hght at sn angle and in in-

. terseeting relations with the foeus 9 the ter-
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minals 10 and 11 of the line of Tight may be
placed at equal distances in advance of and
behind the focus 9 end also at equal dis-
tauces above and below the axis. The
result in the vertical plane of the axig
is  this: that the rays from the linear
source of light are projected from the upper
portion of the ref%ucmr on lines approxi-
sately parallel with the axis, while the rays
from the same sonree are projected from the
lower portion of the reficctor at varying
angles to the axis, that is, the lght is dif-
fused. A source of light emanuting from the
axis ahead of the focus converges the rays
and terininal 11 is placed in advance in this
way in Fig. 5, but 16 must 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 {rom focal point 9.
The opposite terminal 10 of the source of
light is behind foeal point 9 and ordinarily
the rays of light would diverge under this
condition, but this terminal point 10 is also
offset, only it is pluced ahove the axis and
relatively nearer the upper parabolic sur-
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face, thereby effecting the same vesnlt ax the
front offset 11, that is; the vay of hght there-
from is projected at the same or substan-
tially the samne angle of deflection as the ra
from the foeal point 9. An entirely different
result cecurs in the lower portion of the ve-
fiector, that is, the diverging and convergin
rays of light due to the retired and advanee
points of light 10 and 11 areé not corrected
but are enhanced because the rvear point
10 is above the axis and farther removed
from the lower parabolic surface, and the
front point 11 is neaver to said lower
pambollic surface and beneath the axis.
Briefly, a diffused light is obtained from the
Tower half of the vefiector, and to utilize this
distribution of light to the hest advantage,
the same steps may be taken as in the other
form of my invention, that is, the lower por-
tion of the reflector may be arranged af an
angle to the upper and an elliptical shape
iven to the reflector in cross section, see
figs, T and 8. In addition, the electrie lamp
miglit be moved forward to place the iineof
light ahead of the focal point 9 so that prae-
tically all the light will be directed below
the horizontal axis of the lamp.
What ¥ elaim is:
i. ¥n a Jamp, a vefiector of parabolie form
baving = plain smooth reffecting surface
bove its horizontal axis and & multiple

T
W
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of fiant light-diffusing surfaces beneath seid
axis.

2. Iu u lamp, a reflector having on one
side of jts axis n paraboloid surface and on
the other side of 1is axis'a multiple of flat
co-extensive reflecting snrfaces approximat-
ing a parabolic curve.

4. In u lamp, a reflector heving 2 plain
smooth parabolic reflecting portion and a
surface opposed thereto sub-divided inte a
multiple of co-extensive flat reflecting planes
whose normals infersect the parabolic sxis,

4. Ina lamp, a reflector of parabolic form
having above 1its horizental axis s plain
smooth reflecting surface and below said
axis o multiple of flat light diffusing sur-
faces whose normals intersect said axis,

5. 0n a lamp, a veflector having at one
side of its axis a light focusing surfuce and
at the other side & light diffusing and pro-
jecting surface,

6. In a lamp, a veficctor having a para-
bolie reflecting portion on one side of its
center and drawn shout o given axis and 4
multiple of flat reflecting surfuces of grad-
uated size upon the other side of its center
extending radially therefrom on parahbolic
lines, drawn about an axis slightly diverg-
ing from said first axis. )

7. In a lamp, a reflector having & smooth
pargholic reficeting surface and a reficcting
surface sitnated opposite thereto subdivided
radially into o multiple of flat planes ex-
tending on straight lines which meet on par-

.
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abolic curved lines corresponding approzi-
mately to the parabolic curves of said
smooth reflecting surface. v

8. In a lamp, a reflector having the form

of ‘a’'pair of opposed semi-elliptic parabo-

loids one of which is sub-divided over & por-
tion of its reflecting surface into & multiple
of flat planes. ‘

9. In a lamp, a reflector in the form of a

air of opposed semi-elliptic paraboloids

aving a plain smooth reflecting surface

- above its horizontal axis and & multiple of
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flat light. diffusing surfaces beneath said
axis, |
10, In o lamp, & reflector in the form of
a pair of opposed semi-elliptic parsboloids
‘arranged with: their greatest diameters in
the horizontal plane through its axis and
the lower segment being subdivided into
flat light-diffusing surfaces.
11 In a lamp, a reflector of parabolic
form having a piain smooth reflecting sur-
face above its horizontal axis and a portion

. inclined relatively to said axis having o mul-

tiple of flat lighf-diffusing surfaces heneath
said axis.

12. In a lamp, a reflector wherein all sec-
tions parallel to the axis contain semi-para-
bolie 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. ‘

13. In a Jamp, a pair of reflector portions
of elliptical and parabolic formation dis-
posed with their azes in angular relation
and one of said portions having a multiple
of flat reflecting surfaces,

14 1n a lamp, » reflector having a parab.
oloid portion, in combinatien Wifh o fnear
light source extending through the azis of
such portion to substantially uniform dis-
tances on opposife sides thereof and inclined
relatively to that axis. u

15, In o head light, a parabolic reflector
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in combination with an electric light fila-

ment intersecting the parabolic axis and in-
clined relatively thereto at an obligue angle.

16. In s headlighi, a reflector having a
parabolic portion srranged with its axis
horizontal in combination with « linear light
source intersecting the parabolic axis and
inclined relatively theveto, said light source
being wholly contained in a vertical plane
and being inclined downwardly from rear
to frout. :

7. In a lemp, a reflector having upper
and lower reflecting surfaces of parabolic
form set with their sxes in angular rela-
tions, in combination with a line of light
extending through one axis and inclined
rvelatively thersto, , ;

18. In a head light, a reflector having

upper and lower reflecting surfaces of semi- ¢

paraboloid form set with their axes divere-
ing forwardly in combination . with a linear
light source 1tersecting the axis of the up-
per parsholoid and inclined relatively
thereto, the direction of such inclination be-
ing downwardly from rear to front.

In testimony whereof I affix my signature
in presence of two witnesses.

WILLIAM L WOooD.
Witnesses:

' Gro. B, Fuosrn,
¥, C. Hanrorp,
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