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To all whom it may concern. 
Be it known that I, JoHN GEORGE SMITH, 

a subject of the King of Great Britain, and 
resident of Muswell Hill, London, England, 
have invented certain new and useful Im 
provements in or Relating to Lamps, Search 
lights, and the like, of which the following 
is a specification. 
This invention relates to lamps, search 

lights and the like, and more particularly 
to head-lamps such as are used on motor 
vehicles, and has for its object to provide a 
lamp that will give the desired illumination 
at a given range without objectionable glare, 
or with the glare reduced to a minimum. 
The present invention comprises a beam 

projecting lamp having an ordinary para 
bolic reflector, and a source of light arranged 
at , or near the focus thereof, and also an 
obturator co-axially arranged in the pro 
jected beam, wherein the rays from the para 
bolic reflector are reflected from a co-axial 
conical reflector on to an annular reflector 
arranged to reflect them to produce the de 
sired projected beam, the co-axial conical 
reflector acting as the obturator. The de 
sired projected beam may be, for instance, 
one giving at a range or distance of 200 
feet a disc of illumination of 20 feet di 
ameter. Various embodiments of the invention are 
illustrated diagrammatically by the accom 
panying drawings, wherein: 

Figure 1, is a longitudinal section of a 
lamp showing a double distribution of the 
projected rays at a given range or distance. 

Figure 2, is a diagrammatic section of a 
similar lamp showing a single distribution 
of the projected rays at a given range or 
distance. 

Figure 3, is a similar section of a lamp 
having a series of concentric annular re 
flectors. 

Figure 4, is a section of a modification 
of the lamp having the inner conical re 
flector and the parabolic reflector reversed. 

Figure 5, is a modification of the lamp 
shown in Figure 4, with the conical re 
flectors of parabolic contour. . 
The reflectors shown in the drawings are 

all co-axial with the projected beam, and 
the parallel rays referred to herein are rays 
from the ordinary parabolic reflector. 
In Figure 1, the invention is shown as 

applied to a lamp, having a reflector 2, of 
the ordinary parabolic kind, and a source 

of light 3, a similar parabolic reflector and 
light is used in each of the other figures. 
The parallel rays intercepting conical re 
flector is shown at 4, and as shown in Fig 
ure 1, this conical reflector which also forms 
the obturator is held in place in the centre 
of the lamp glass 5 by means of a bolt and 
nut 6, the bolt passing through the axis of 
the conical reflector 4, and through a cen 
tring block 7, of wood or other suitable mate 
rial and also through a hole in the centre of 
the glass 5. 
Awasher 8, is arranged on the outside of 

the glass 5, and between this washer and the 
glass and also between the centring block 
7, and the glass 5, packing discs of soft ma 
terial such as felt or cloth are provided. 
The annular conical reflector is shown at 9, 

- and is designed at its smaller diameter to 
fit in the open end of the parabolic reflector 
2, in any suitable manner, for instance, in 
the manner in which the glass or lens is 
usually fitted. The larger diameter of the 
annular reflector 9 is formed with a recess 
to receive the edge of the glass disc 5, and 
the glass disc is held in this recess by means 
of a flanged ring 10, secured by a bayonet 
joint or in any suitable manner on the pe 
riphery of the glass receiving recess in the 
annular reflector 9. 
In this example, the illuminating or pro 

jected beam, rays are projected from an an 
nular conical reflector 9, of which the angle 
of the cone is 90°, and its smaller diameter 
is equal to that of the open end of the para 
bolic reflector 2, while its larger diameter 
is double the size of the smaller one, so that 
the cross sectional area of the beam at the 
lamp glass will be about three times that 
of the open end of the parabolic reflector, 
and being divided over a greater area a con 
siderable reduction in glare will be effected 
for this reason as well as for the fact that 
all the direct rays from the parabolic re 
flector do not reach the eye being intercept 
ed by the conical reflector 4, acting as an 
obturator. The larger or the annular re 
flector 9, may, however, be of any other size 
that will give an annular base or cross sec tion of projected beam of larger than the light opening or base of the ordinary para 
bolic reflector 2. 
The annular reflector 9, can be so designed 

as to give an annular beam of which the 
central dark portion formed by the inter 
cepting reflector 4, will be in the form of a 
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cone thereby gradually decreasing in di 
ameter until at a given distance it will dis 
appear and the projected light will continue 
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therefrom as one of circular cross section 
at the desired range. The annular reflector 
can be designed to give a beam of which the 
outer portion is of any desired divergency. 

In order to bring the projected beam rays 
to cover the same illuminated area at the 
desired range as would be covered by the 
parabolic reflector the angles and shape of 
the conical and annular reflectors are cor 
respondingly designed. In the present ex 
ample to effect this object, the conical sides 
of the surface of the annular reflector being 
straight, those of the inner cone are slightly 
curved correspondingly, the difference be 
tween the angles of the conical and annular 
reflectors at points where they receive and 
reflect any particular ray, in accordance with 
a well known principle, is equal to twice the 
angle of the beam ray to the horizontal. 

in Figure 1, the beam rays in any par 
ticular plane passing through the axes of 
the reflectors are projected from a radial 
line which for a vertical plane is the line 
13, 14, formed by the intersection of the 
plane with the annular reflector 9, so that 
any diametral line such as 15, 16, on the 
illuminated area at the desired range will 
be illuminated from two oppositely disposed 
radial lines as 13, 14, and 17, 18, on the an 
nular reflector 9, this will render the dis 
tribution of the light more uniform, and 
compensate to a considerable extent for in 
accuracies in the reflecting surfaces and in 
their co-axial alignment. 
The rays projected from the annular re 

flector 9, from any particular radius there 
on may, however, be distributed over a cor 
responding radius of the area of the illumi 
nation as illustrated by Figure 2. 
In some types of large lamps it may be de 

sirable to reduce the depth of the conical 
and annular reflectors, and this may beef 
fected as illustrated by Figure 3, wherein 
they are reduced to one half the depth of 
those shown in Figures 1, and 2, and in the intervening space is concentrically sup 
ported an annular reflector 94, having inner 
and outer conical reflecting surfaces de 
signed to give by their combined effect the 
same illuminated area at the desired range 
as given by only one pair of inner and outer 
reflectors. 
Only one intermediate annular reflector 

94, is shown, but more may be used, each 
constituting on its outer side an inner coni 
cal reflector for the next larger annular re 
flector, and on its inner side an annular re 
flector for the next smaller conical reflector, 
all the reflectors in the series being designed 
to produce annular beams of light which 
combine to form one single beam. 
These intermediate annular conical re 
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flectors may be supported concentrically in 
the same plane by means of thin radial 
wires, or they may be supported by fasten 
ing devices passing through holes in glass of 
the lamp. 
The bases of the conical and annular re 

flectors may be arranged in or near the same plane. 
In the example shown in Figures 1 to 3, 

some of the rays radiating directly from the 
source of light will pass out at an angle 
through the glass and may be used for local 
illumination near the lamp. Such direct 
rays may, however, be entirely cut out by 
designing the lamp as illustrated in Figure 
4, wherein the position of the parabolic re 
tlector 2, is reversed, and the base of the an 
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nular conical reflector 9, oppositely disposed 
to that of the inner conical reflector 4. 

In Figure 5, is shown a modification of the 
lamp shown in Figure 4, the conical re 
flectors 9, and 4, being substituted by an 
annular parabolic reflector 9, 4. The central 
portion of the annular reflector 9, 4, that is 
the portion within a co-axial cylindrical 
surface passing through the foci of the para 
bolic lines generating the annular reflector, 

90 

forms the inner cone. 4, while the portion 
thereof without the cylindrical surface 
forms the annular conical reflector 9. 

It will be understood from the above that 
the conical intercepting reflector 4, can be 
made of straight or curved sides and the an 
nular reflector 9, can also be made of straight 
or curved sides according to the character of 
the beam desired, and the two can be com 
bined and made of one piece of transparent 
material such as an optical glass plate or disc 
having its inner and outer edges of the same 
shape as the conical reflectors, and prepared 
as surfaces adapted to reflect light through 
the glass plate or disc. 
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The glass front of the casing as illus 
trated is a plane disc, it may, however, be an 
annular piece of plate glass arranged to cover 
the space between the bases of the inner and 

0. 

outer conical reflectors, and in order to fa-. 
cilitate cleaning is preferably made detach 
able in any suitable manner such as used at 
present for lamp fronts or lenses. The inner 
or intercepting reflector is preferably con 
structed with a base of less diameter than 
the inside of the open end of the parabolic 
reflector, and may be secured in position at 
the centre of the glass front of the casing, 
either directly thereto as shown in Figure 1, 
or by other suitable means. 
What. I claim is:- 
1. A light projector comprising a para 

bolic reflector, a frusto conical reflector at 
and around the open end of the parabolic 
reflector and attached thereto and a conical 
reflector arranged coaxially of the parabolic 
and frusto conical reflectors and in the lat 
ter and, also forming an obturator, the sur 
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face of said conical reflector and obturator 
being parallel with the inner surface of the 
frusto-conical reflector and the apex of said 
conical reflector and obturator being pre 
sented toward the smaller end of the para 
bolic reflector. - 2. A light projector comprising a para 
bolic reflector, a source of light therein near 
its smaller end, to project a beam therefrom, 
a conical reflector arranged coaxially with 
and at the open end of the parabolic re 
flector, and a frusto conical reflector ar 
ranged around said parabolic and conical re 
flectors and at the open end of the former, 
the said conical reflector also forming an 
obturator, the surface of said conical re 
flector and obturator being parallel with the 
inner surface of the frusto-conical reflector 
and the apex of said conical reflector. and 
obturator being presented toward the smaller 
end of the parabolic reflector. 3. A beam projecting lamp comprising in 

combination, a parabolic reflector adapted 
to contain the light source of the projected 
beam, a light obturator, two concentric con 
vex conical reflectors, and two concentrican 
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nular concave conical reflectors, the five re 
flectors and the obturator being co-axially 
arranged and the convex and concave coni 
cal reflectors arranged concentrically within 
the annular reflector at the open end of the 
parabolic reflector, and so constructed and 
associated with respect to one another that 
both convex conical reflectors will act as the 

1. obturator to divide portions of the rays pro 
jected directly from the source of light by 
the parabolic reflector, but each will reflect . 
its portion of such rays radially outwards 
onto its adjacent annular concave reflector 
which will reflect the two portions of the 
rays to combine to form the projected 
beam over the edge of the obturator. 
In witness whereof affix my signature. 

JOHN GEORGE SMITH, 
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