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This invention relates to a headlight, and 
more particularly to a headlight adapted to 
be used for motor vehicles or the like. 
This application is a continuation in part 

of an application filed by me October 12, 
1926, Serial No. 141,076. 
An object of the present invention is to 

provide a headlight of such construction 
that the maximum amount of light is pro 
jected on the road, without producing ob 
jectionable glare. . . 
A further object is to provide a headlight 

in which that portion of the reflector in 
front of the source of light which produces 
the objectionable glare is hidden from view, 
so that light reflected therefrom cannot 
strike the eyes of an observer. 
Another object is to provide a headlight 

in which the only light rays that can strike 
the eyes of an observer are those coming 
directly from the source of light and those 
which are reflected from the reflector back 
of the source of light, so as to be directed 
from the headlight in a beam very closely 
approaching the horizontal, and cannot 
strike the eyes of an observer unless posi 
tioned directly in front of the headlight with 
his eye at the same level as the source of light. 
g still further object is to accomplish the 

above results without in any manner dis 
sipating the strength of the beam emitted 
and without the necessity of using screens, 
partitions, or like obstructions to block of 
the portions of the reflector or reflected light 
that cause the objectionable glare and pre 
vent the direct rays from the source of light 
from being utilized. 
The above and other objects are accom 

plished by the novel features, combinations, 
and constructions hereinafter set forth and 
illustrated in the accompanying drawings, 

the inven 
tion. It is to be understood, however, that 
various substitutions, modifications, or 
changes in detail construction may be re 
sorted to which fall within the scope of the 
claim hereunto appended, 
In describing this invention reference is 

had to the accompanying drawings, in which 
like characters represent corresponding 
parts in all the views. 

reflector. These reflecting 

Figure 1 is a longitudinal vertical sec 
tional view through a headlight embodying 
my invention. 

Fig. 2 is a horizontal sectional view of a 
modified form of my invention on a reduced 
scale with portions thereof broken away. This headlight comprises, generally, an 
elongated casing which is elliptical in 
lengthwise section and is provided at its 
rear with a reflecting surface, and has an 
opening at its front end through which light 
is to be gies In the lower half of the 
elongated casing provide a series of trans 
versely extending reflecting surfaces, all of 
which are located in front of the source of 
light, which is located in the axis of the rear 

surfaces are 
rearwardly presented, so that rays of light 
coming from the source of light strike the 
rearwardly presented reflectors and are re 
turned to the rear reflector at various points 
behind the rear focal plane and above the 
source of light. From the rear reflector 
these rays are projected forwardly through 
the opening at the front of the body and 
pass slightly above and below the front 
focal point, which is located approximately 
centrally of the forward opening. 
From the illustrated embodiment of my 

invention, it will be seen that only that 
REE of the rear reflector which lies be 
ind the rear focal plane is utilized to pro 

ject the rays reflected by the transverse re 
flecting surfaces, and it is believed to be 
clear that by utilizing only this portion of 
the rear reflector, the transmitted light will be projected through the front opening of 
the headlight with the upper boundary 
closely approaching the horizontal, due to 
the fact that the light striking the rear re 
flector upon being returned by the series of 
transversely extending reflectors, strikes the 
rear reflector at various points behind the 
rear focal plane and above the source of 
light, and it is due to this construction and 
operation that the rays are projected from 
the opening at the front end of the head 
light to one side or the other of the front focal point F. 

designates an elongated hollow casing 
which is shown as being elliptical in longi 
tudinal section, and circular in cross sec 
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tion, the casing having a light-projecting 
opening 2 at its front end, in which is ar 
ranged a pane of glass 3, although it is to 
be understood that if desired any form of 
lens may be used. 
4 is a reflecting surface at the rear end of the casing, which may be made in any suit 
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able manner, either by high polishing of 
the casing 1 or by employing a reflector 
formed to conform with the rear end of the 
casing 1 so as to have generally an ellipsoidal 
form. 5 is the source of light or a lamp 
filament arranged in the axis of the rear re 
flector 4 or as near thereto as it is possible 
to place it. w 

he lamp 5 is mounted in the lamp socket 
7 carried at the rear end of the casing 1 in 
any suitable manner to have the usual ad 
justments of an automobile headlight in 
order to locate the filament or source of 
light in the axis of the reflector or at the 
desired point along the axis. 
Arranged within the lower half of the 

casing 1 are a series of transversely extend 
ing reflecting surfaces 8, 9, 10, 11, 12, 13, 14, 
15, 16, all of which are located forwardly of 
the source of light and provide rearwardly 
presented reflecting surfaces so as to throw 
the light striking against them backwardly 
against the rear reflector at various points 
thereon located above the source of light 
and behind the rear focal plane. These 
rearwardly presented reflecting surfaces are 
preferably arranged in the lower half of 
the casing, but also similar reflecting sur 
faces may be located in the upper half of 
the casing. The rearwardly presented reflecting sur 
faces 8 to 16 inclusive are preferably spher 
ically curved with the center of each reflect 
ing surface located at a different point on 
the reflector 4, so that their axes intersect 
the horizontal plane containing the axis of 
the reflector 4. It will be seen, therefore, that by providing these rearwardly pre 
sented reflecting surfaces with spherical sur 
faces, the centers of which are struck from 
different points on the reflector 4, that light 
which is reflected back upon the reflector 4 
will strike the same at different points and 
in this manner cause a projection of light 
through the front opening at points adja 
cent the front focal point F. 
In order to determine the points from 

5 which the spherical surfaces are to be struck, 
I determine the position of the shadow line 
of the series of rearwardly presented reflec 
tors on the rear reflector 4 as well as the 
point where the light reflected rearwardly 
will strike the reflector 4, and then strike the 
spherical surface of the rearwardly present 
ed reflectors from a point intermediate or 
between the shadow line and the line of de 
sired reflection on the reflector 4. The cen 
ter from which the reflecting surface 8 is 
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struck is indicated at C on the rear re 
flector 4 and the center of the reflecting sur 
face 16 is indicated at C, while the center 
from which one of the intermediate surfaces 
between the surfaces 8 and 16, such as the 
surface 12, is struck, is indicated at C. It 
is to be understood that the centers of the 
other reflecting surfaces lying between the 
surfaces 8 and 16 are struck from different 
points on the reflector 4, but that all of these 
centers lie between the points C9 and C on 
the rear reflector 4. All of the centers 

5. 

about which the reflecting surfaces are 
struck have not been shown, in order to pre 
vent confusion in the drawing. In this man N 
ner the proper curvature of the rearwardly 
presented reflecting surfaces can be deter 
mined, so that rays of light from the source 
of light striking the series of rearwardly 
presented reflectors, will all be thrown rear- 8: 
wardly against the reflector 4 at distinct 
points. The reflecting surfaces 15 and 16, 
which are directly below the source of light, 
are modified somewhat to permit light 
which is reflected from the source of light 
to strike the rear reflector 4. To accomplish 
this purpose, the shadow line of these re flecting surfaces is given more inclination 
rearwardly, so that rays of light passing to 
the reflector 4 from the reflecting surfaces 
15 and 16 will not contact with those por 

95 

tions of the rearwardly presented reflecting 
members which are not intended to be use 
for reflecting purposes. To clearly bring 
out this point, I have shown the shadow 
line 18 to indicate in a general manner that 

(b) 

the inclined surface connecting the reflectors 
15 and 16 is inclined rearwardly of the true 
shadow line. By inclining this connecting 
surface, however, the same is placed in such 
a position that light coming from the source 
of light will strike thereagainst and in order 
to prevent any objectionable reflections from 
this connecting portion, I sand-blast or 
otherwise deaden the reflecting surface of 
this portion 19, so that no reflections there 
from can take place. 
While I have referred specifically to the 

surface 19 is being inclined rearwardly, it is 
to be understood that to a less degree the 
same is true of the majority of the surfaces 
to the rear of the minor axis of the head 

5 

light. The connecting surfaces in front of 
the minor axis, however, are not inclined 
rearwardly, but are true shadow lines, since 
it is believed to be obvious that the rays of 
light which are projected in front of the 
minor axis cannot possibly contact with 
these surfaces. In order to utilize all the rays of light 
which strike the rearwardly presented re 
flecting surfaces, I have found that it is de 
sirable not to pass any of these reflected 
rays directly back on the line of incidence, 
and in order to still further utilize all of 

t 

25. 

O 



164?24 

the rearwardly reflected rays, I have so ar 
ranged these surfaces in back of the minor 
axis, that the rays of light impinging there 
on are thrown back to the rear reflector 4 at 
points behind the rear focal plane and that 
they all pass to the rear of the source of 
light, while the reflecting surfaces located 
in front of the minor axis are arranged so 
that the rays impinging thereon are reflected 
back to the rear reflector 4 at points in back 
of the rear focal plane but pass above and 
in front of the source of light. This is nec 
essary in order to insure that a ray of light 
which is returned by the reflectors will strike 
the rear reflector 4 at a different point and 
consequently eliminate any blur that might 
take place. 
In Fig. 1 I have illustrated the course 

taken by the light from the source of light 
2. 
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5 wardly 

to the rearwardly presented reflecting sur. 
faces and backward to the rear portion of 
the reflector 4 and then out of the headlight 
at the opening at the front end at points 
adjacent the front focal point F. It is to 

5 be noted, however, that the rays which are 
returned to the rear portion of the reflector 
4 by the reflectors which are located to the 
rear of the minor axis of the headlight pass 
to the rear of the source of light, but very 
close thereto, and that the rays of light 
which are reflected to the rear portion of the 
reflector 4 from the rearwardly presented 
reflecting surfaces in front of the minor axis 
of the headlight are passed to the rear por 
tion of the reflector 4 in front of the source 
of light and also very close therete. 

It is a well known law of elliptical re 
flectors that any rays which pass through the 
rear focal point F will also pass through 
the front focal point F, and that the closer 
the reflected rays pass to the rear focal point 
the more closely will they approach the 
front focal point. It is the object, there 
fore, of my invention to so locate the rear 

presented reflecting surfaces that 
they will return the light to the rear reflect 
ing surface 4 along a path which is very 
close to the rear focal point F, whether 
these rays pass to the front of the rear focal 
point or to the rear thereof. In other 
words, I have so positioned the rearwardl 
presented reflecting surfaces that they will 
cause the light reflected therefrom to pass 
as closely as possible to the rear focal point 
without passing through the same. By us 
ing this principle of construction, it is 
thought to be clear that the light passing 
through the front open end of the headlight 
that has been reflected rearwardly by the 
rearwardly presented reflecting surfaces 
which are to the rear of the minor axis, will 
pass outward slightly above the front focal 
point F, and that those rays which are re 
turned to the rear portion of the reflector. 4 
from the rearwardly presented surfaces in 

22, thereby releasing 

have 
tically all of the light emitted by the source 

and is so concentrated . 

front of the minor axis of the headlight, 
will pass out of the same below the front 
focal point F, as clearly shown in the draw 
ing. It will thus be seen that the light 
which is emitted from the headlight is pro 
jected in a beam the upper boundary of which 
very closely approaches the horizontal, and 
that little or no light is emitted from the 
lamp above the horizontal. 
Fig.2 shows a modification of the present 

invention, in which the rearwardly pre 
sented reflecting surfaces on the lower half 
of the casing 1 may be curved, but in all 
other respects the operation and construction 
is the same as that shown in the preceding 
figure. In the embodiment as shown in Fig. 1, the casing 1 is shown as being di 
vided transversely along the line 20 and is 
provided with upstanding ears 21 around the 
marginal edge thereof. In order to secure 
the lamp casing together, the flanges 21 are 
placed in abutting relation and a ring 22 
having a groove 23 therein to receive the flanges 21 is passed around the casing and 
at the lower end is provided with E. 
wardly extending ears 24 having an open 
ing therethrough to receive a bolt or other 
securing means. In order to disassemble the 
lamp, it is only ty to remove the ring 

the marginal flanges 
21. The forward half of the casing can 
then be removed and easy access provided 
for the removal of the reflecting members 
or the lamp. 

It is to E. noted that the lamp socket 7 is 
passed through the casing at an angle from 
the rear and obstructs a portion of the rear 
reflecting surface 4 which lies below the 
horizontal axis thereof, so that rays emitted 
by the source of light will not be reflected 
by this surface and consequently cannot 
project rays of light through the forward 
end of the lamp above the horizontal. This 
portion of the reflector lying below the hori 
zontal axis causes much of the reflection 
that produces objectionable glare, so that by 
eliminating much of this portion I have 
minimized the effect of this portion of the 
reflecting surface 4. 
From the foregoing it will be seen that I 

produced a headlight in which prac 
of light is utilize 
adjacent the front focal point that it passes 
from the lamp in a beam, the upper bound 
ary of which very closely approaches the 
horizontal, and that it is unnecessary to use 
any screens, partitions, or like obstructions 
to cut of those portions of the reflector that 
produce objectionable glare. By looking 
into the open end of the casing 1 the eyes 
of the observer do not strike any of the 
reflecting surfaces until the eyes are placed 
directly in front of the lamp and at a point 
below the horizontal axis thereof. It is 
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believed that it will be clear that the rear 
wardly presented reflecting surfaces are not 
visible from the front of the lamp, and that 
the only portions that can be seen are those 
connecting portions which connect the rear 
wardly presented reflecting surfaces and 
they are not light reflecting surfaces. 
In E. have produced a headlight 

which may be produced at a relatively small 
cost, which may be easily assembled or dis-, 
assembled for purposes of repair or cleaning, 
and which is E. efficient and useful in 
operation. 
What is claimed is: A vehicle headlight comprising an ellip 

tical reflector having its forward end ter 
minating substantially at its front focal 
plane, a light source in the rear focus, a 
series of rearwardly presented curved trans 
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verse reflecting surfaces in the lower half 20 
of the reflector and having their centers lo 
cated at different points on the rear portion 
of the elliptical reflector to the rear and 
above the light source, said transverse sur 
faces adapted to direct the light received by : 
them against the rear portion of the ellip 
tical reflector back of the rear focal plane 
on either side of and in close proximity to 
the light source, whereby the light is di 
rected forwardly in a beam, the upper 
boundary of which closely approaches the 
horizontal. 
In testimony whereof I have hereunto 

signed my name, at Washington, in the 
District of Columbia, this 21st day of Jan-85 uary, 1927. 

EDWARD J. WHALEN. 


