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My invention relates to headlights, pal 
ticularly where used for vehicles of various 
types for illuminating their prospective 
path of motion. In the embodiment illus 
trated, an automobile headlight is shown, in 
which instance a roadway extending ahead 
of the vehicle is the object to be lighted up. 
There have been a number of instances 

where the designers of reflectors for head 
lights have departed from the true para 
bolic curve, and introduced flattened por 
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tions, elliptical portions and hyperbolic por 
tions in their reflectors in order to accom 
plish a desired form of deflection of light, 
but in these forms, areas are always left 
which give an undesired distortion to the 
light rays. 

It is the primary object of my invention 
to provide a reflector for headlights in 
which provision is made for varying the 
axis of projection of light rays, to suit pre 
scribed conditions, and to determine the 
principles whereby various results can be 
obtained in a reflector without improper 

5 results, and with scientific accuracy. 
I desire to note particularly in connection 

with the headlight art that accuracy and 
permanence of results in avoiding glare to 
approaching persons while at the same time 
lighting up brightly the objects to be illumi: 
nated, require considerable refinement of 
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structure and the careful following of prin 
ciples of construction, since light variations 
in projection and direction of light rays at 
their source become greatly exaggerated in 
the resulting illumination at points distant 
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therefrom. 
In my present invention the objective for 

the particular form of reflector shown, is 
to throw light rays in a definite pattern, 
no upward rays being projected, and side 
rays being projected in a definite manner, 
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so as to illuminate a road in one prescribed 
way. This is advisedly but one of the things 
which I can accomplish by my invention. 

I accomplish the objects noted by that cer 
tain construction and arrangement of parts 
to be hereinafter more specifically pointed 
out and claimed. 

In the drawings: 
Figure 1 is a front elevation of the re 

flector. 
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Figure 2 is a vertical section on the line 
2-2 of Figure 1. 

Figure 3 is a horizontal section on the 
line 3-3 of Figure 1. 

Serial No. 662,111. 

Figure 4 is a diagram illustrating the 
Principle followed in forming the desired 
reflector surfaces. 

Figure. 5 is a plan of the light pattern 
which will be projected by the particular 
reflector noted. 
I have merely illustrated a reflector gen 

ei'ally marked 1, and a lamp bulb. 2, held 
in a Socket 3. Located about the lamp bulb is a shading device preferably having its 
inner Surfaces of reflector character, acting 
So as to prevent direct escape of rays of 
light in an upward direction from the lamp 
Without absorbing any appreciable amount 
of the rays emanating from the lamp. 
The particular device shown is that of 

ny application for patent, Serial No. 610,- 
685, filed January 4, 1923, and for the pur 
poses of the present application, I wish to 
note only the spherical reflector piece 4, the 
center of rotation of which is at the focus 
of the main reflector, the lamp filament 
itself being intended to be set at this com 
mon focus in order to have the headlight Operate perfectly. 
The light pattern illustrated in Figure 5 

has the bottom line 5, which is intended to 
be the road line, and the arched top line 5. 
This pattern will be made upon a vertical 
surface held up close to the headlight when 
in use, and is known as the “bright spot 
of the lamp. The illumination of a road 
Way by a beam of light projected in a hori 
Zontal direction from vehicle headlights 
having pattern noted, will be bright clear 
across the sixty foot road at say around one 
hundred feet ahead, becoming more dif 
fused as further distance is added, and Will 
give good strong illumination for six hun 
dred feet straight ahead without any glar 
ing or bright rays rising above the height 
of the lamps at any point. 
The best way, using my invention, of ob 

taining the pattern noted will be to preserve 
the axis of rotation of the parabolic reflec 
tor in its vertical components on a horizon 
tail line, and vary the axes of rotation of 
the parabolic portions at the sides of the 
reflector so as to cross each other, moving 
the parabola so as to define by the shifting 
apex thereof, a pair of oval lines. 

Referring to Figure 4 for the theory of 
construction of my reflector, it should be 
noted first that a parabola is a term refer 
ring more accurately to a line and a parabola 
of rotation is more accurate when referring 
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to areas. A perfect parabola of rotation 
is formed by revolving on its focal point 
and on a single axis of rotation a para 
bolic curved line. 

I show in Figure 4 a parabolic curve 10, 
having an axis 11, and a focal point 12. I 
also show a parabolic curve 13, having the 
same focal point at 12 but having a different 
axis, as at 14. Any lines, such as at 10", 
drawn from the focal point to the curve 10 
will be reflected in line 10, parallel with 
the axis 11, considering the curve 10 as 
defining a component, of the surface of a re 
flective mirror. So also lines 13° from the 
focus 12 to, the parabola 13 would be re 
flected along lines 13 parallel with the 
axis. 14. 
I also show another parabolic curve 15 on 

the same focus 12, in which the axis 16 con 
verges toward the axis. 14. Lines of reflec 
tion from the focus 12, as at 15, 15, will 
follow the same rule noted above, and con 
sidering the lines 13 and 15 as defining the 
cross section of a parabolic reflector or pa 

5 labola of rotation, it may be observed that 
rays of light emanating from focus 12 will 
be reflected in a series of parallel rays along 
lines 13 and 15 so as to cover a wider area. 
of brilliance than if the curves 13 and 15 
were on the same axis, as are the parts of the 
curve 10. 
This principle is followed in the forma 

tion of my reflector, whereby. I obtain a de 
sired reflection of light rays in the pattern 
required without departing from true para 
bolic curves on a common focus in any part 
of the reflector. 

Referring to Figure 2, it will be noted that 
the parabolic curves shown in vertical sec 
tion of the reflector are on a common axis. 
viz.:-an axis in the intersection of the hori 
Zontal and vertical planes bisecting the lamp. 
will be noted that the curves 20 at one side 
of the reflector are on an axis 21, while those 
at 22 on the other side of the reflector are 
on an axis 23, neither of which axes is in 
the central vertical plane of the lamp. This 
results in a crossing of reflected rays of light 
coming from the lamp bulb, but in no in 
stance does the light emanate from other 
than the focus of any curve to be found, in 
the entire reflector. 

Referring to Figure 1. it will be noted that. 
?have formed my reflector by rotating a sin 
gle parabolic curve on its focus, first making. 
the rotation in the horizontal, and vertical 
central plane of the lamp and gradually “re 
volving' the axis of rotation without chang 
ing the focus toward, the sides of the re 
flector to a point, 24; and then more rapidly. 
bringing, the axis of rotation back to the true 
vertical, plane of the reflector again at a 
point 25. The other side of the reflector is 
formed in the same Way, the axis of rotation 

Referring to Figure 3, however, it 
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varying in the opposite direction to the 
variation in forming the first noted side of 
(he reflector. A line traced by the apex of 
the parabola during rotation will form two 
small oval figures 26. 

in forming the reflector the axis of rota 
tion is changed, but the focal point remains 
the same, the axis of rotation being changed 
as the desire is, that the reflected rays of 
light shall vary in direction. In my illus 
trated form the axis of rotation at the two 
sides of the 'eflector will be pointing to the 
opposite sides and downwardly. Were the 
converging axes to be continued below the 
point 25, in the description above, the axes 
of rotation would have to be tipped upward 
ly to maintain the parabolic nature of the 
curve, and in motor vehicle lamps this is not. 
desirable, since it will be recalled that the: 
rays of light will follow the axis of any 
parabolic curve if the light emanates from 
the focus of that curve. 
Thus my reflector is formed so as to re 

flect rays of light all of which are emanating 
90 from the focus of any portion of the reflec 

tor, in the directions desirable to meet given 
conditions. It is essential to my reflector 
that the line of intersection of any longitud 
inal plane cutting the reflector and passing 
through the focus will be the arc of a pa 
rabola. 
With such a reflector it is possible to pro 

ject a bright spot or pattern which is a pre 
requisite to best illumination, and this with 
out having any ray of light reflected at oth 
er than a line which has been deliberately 
chosen for it. 

It will be noted that by tipping or shifting 
the axis of rotation of the parabolic curve 
of my reflector without changing the focus, 
that what might be termed the inner ends of 
the resultant curves, will form a very irreg 
ular pattern, as illustrated in a vertical 
plane at 26. But since the introduction of a 
light bulb socket is made at the apex of a 
reflector in commercial practice, this dis 
torted area is eliminated from a lamp any 
how, by the cut-away portion necessary to 
admit said bulb socket. 
The use of a truly confocal reflecting 

guard to block off upwardly extending di 
l'ect rays without obstructing any other rays, 
together with a reflector of the character 
noted, and some method of avoiding im 
proper reflection of l'ays deflected back by 
the guard (see the mirror portion 4 and my 
former application hitherto referred to), the 
entire light from the bulb is available for 
illuminating purposes, and no rays can es 
cape to form a glare or to illuminate unde 
sired areas. 

Having thus described my invention, what 
I claim as new and desire to secure by Let 
ters Patent, is:- 
In combination with a partially shaded 
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light globe, a reflector formed as a parabola 
of rotation, in which a parabolic arc is ro 
tated on its focus, first in the horizontal and 
vertical central plane of the reflector and in 

5 which the axis of rotation is then gradually 
revolved without changing the focus toward 
the sides of the reflector, and in which the 
axis of rotation is then more rapidly brought 
back to the true vertical plane, and in which 

10 the axis of rotation at the two sides of the 

reflector is pointed to the opposite sides 
downwardly, so as to reflect a light pattern 
On a surface extending away from the re 
flector on the side opposite the shaded por 
tion of the globe, of maximum intensity 
without reflecting a glaring light in an up 
wardly direction on the side of the shaded 
portion. 

JOHN H. LAIRD. 
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