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This invention relates to an incandescible lamp. 
An object of this invention is to provide a lamp of gen 

eral utility which is particularly suitable for a head light 
or a spot light, and which will thoroughly illuminate a 
path ahead of an automobile without glare to the eyes of 
on-coming motorists. A related object is to provide a 
dual-beam headlight in which both beams provide this 
advantage for different distances up the road ahead of 
a C. 

In accordance with this invention, a reflector with a 
concave reflecting surface is provided for reflecting light 
rays from an incandescible filament. A shell is connected 
to the periphery of said reflector, and extends to a forward 
edge of the headlight which edge is spaced from the re 
flector and is on the concave side thereof. 

This shell include a curved surface with a straight-line 
generator, which generator is parallel to the said edge. A 
pair of incandescible filaments are provided adjacent to 
the concave surface of the reflector, and a planar mirror 
is placed between said filaments, and generally parallel to 
said edge. 

According to a preferred but optional feature of the in 
vention, a mirrored filament mounting is provided which 
has a curvature which is the reverse of the curvature of 
the reflector, for the purpose of improving the distribu 
tion of light from the filament. 
The above and other features of this invention will be 

fully understood from the following detailed description 
and the accompanying drawings, of which: 

Fig. 1 is a cross-section of a lamp according to this 
invention taken at line 1-1 of Fig. 2; 

Fig. 2 is an end view taken at line 2-2 of Fig. 1; 
Fig. 3 is a top view taken at line 3-3 of Fig. 1; 
Fig. 4 is a bottom view taken at line 4-4 of Fig. 1; 
Fig. 5 is a fragmentary detail, partly in cut-away cross 

section, of a portion of the lamp of Fig. 1; 
Fig. 6 is a fragmentary detail, partly in cut-away cross 

section, showing an alternate filament for the lamp of 
Fig.1; 

Fig. 7 is a cross-section of another embodiment of a 
lamp according to the invention; 

Fig. 8 is an end view taken at line 8-8 of Fig. 7; and 
Fig. 9 is a fragmentary detail of a portion of the lamp 

shown in Fig. 7 taken at line 9-9 thereof. 
The presently preferred embodiment of a lamp 10 ac 

cording to this invention is shown in Fig. 1. For con 
venience in manufacture and replacement, this lamp may 
be initially produced in two separate parts, a first, upper 
part 1 and a second, lower part 2. The upper part will 
first be described. 
A spherical sector 13 in the shape of one quarter of 

the surface of a sphere of radius R is given a reflected 
coating such as by layer 14 which may be of any con 
venient mirrorizing material such as silver or aluminum. 
A first incandescible filament 5 is provided adjacent the 
concave side of the sector 13, and is supported by a pair 
of struts 16 which also serve as conductors for electricity 
to make the filament incandesce. This filament may con 
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2 
veniently be mounted to the sector by the means shown 
in Fig. 5, wherein a vitreous plug 17 is pressed into an 
opening 18 in the sector 13. This plug has a convex re 
flecting surface 19 on the concave side of sector 13. The 
radius of curvature of surface. 19 has the same value as 
that of the sector but its center of curvature is on the 
opposite side of the sector 13 therefrom. Surfaces. 14 and 
i9 are therefore curved in the opposite sense. 

Sector 13 and a sector 20 in the lower part together 
make up a spherical reflector or mirror. This mirror 
(and the lamp) has a central optical axis 22. This axis 
is the direction the lamp is aimed. Rays do not escape 
above this axis in any substantial number. Instead, most 
rays are projected to the other side of this axis from the 
upper part of the lamp. Point 23 is the center of curva 
ture of the mirror (and of both sectors). 
A shell 24 is attached to the periphery of the sector 

, 13. This shell has a cylindrical portion 25, and includes 
a curved reflecting surface 26. The cylindrical portion 
25 is a portion of a tube, although it is not a complete 
tubular structure in Fig. 1. This curved surface is an 
axial segment of a cylinder, and has a radius Y which 
is preferably equal to about 27tR. This surved surface 26 
is generated by a straight-line generator such as generator 
27 (see Fig. 2). This generator is always parallel to 
the forward edge 28 of the lamp. Dimension X will pref 
erably be about one inch greater than 2R. Suitable lamp 
dimensions are: R=3 inches, Y=6tr inches, and X-7 
inches. 
The lower part 12 of the lamp has a spherical sector 20 

with a reflecting layer 30 thereon. A second incandescible 
filament 3 is contained in this lower part. This second 
incandescible filament has the same mounting means and 
location relative to the central optical axis as the first 
incandescible filament 15. In this lamp, it is preferable 
for the filaments to be disposed as close as possible to 
the spherical mirror and to axis 22. A spacing of about 
% inch from each appears to be an optimum spacing. 
The filaments are preferably disposed horizontally and 
are curved to follow surface 19. They may be placed 
vertically, if desired, but a horizontal position appears 
to give a better light distribution. 
A window 32 is joined to the periphery of the spherical 

sector 20 and terminates in a straight edge 33. An en 
closure surface 34 extends from edge 33 to the outer edge 
of the sector 20, thereby making a complete enclosure 
of the second part so that it can be evacuated as desired. 
The upper part I also has an enclosure surface 35 

which is planar and extends from the edge 28 to the other 
edge of sector 13, connecting with the shell, so as to com 
plete the enclosure of the upper part so that it, too, can 
be evacuated. All of the enclosure surface 34 is in con 
tact with surface 35. 

Planar mirror means 36 are disposed between the two 
filaments. In the preferred embodiment of the invention, 
these mirror means are semi-circular in shape and extend 
over the entire area of surfaces 34 and 35 which lie be 
tween edge 33 and the spherical mirror so as to refect 
light incident thereon back into the respective parts of 
the lamp. A convenient means is to reflectively coat 
the appropriate area of Surface 34 so that it reflects light 
from both sides. The outer end of enclosure surface 35 
adjacent to edge 28 is transparent and forms a window 
37. The windows 32 and 37 are transparent. They may 
be made of clear glass, or may be tinted any desired color 
if a colored beam is desired from either or both parts of 
the lamp. 

If desired, enclosure surface 34 could be omitted by 
fusing edge:33 to surface 35, thereby creating a one 
piece lamp. Also, that part of surface 35 which forms 
window 37 could be omitted by providing a surface. 37a 
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(shown dotted in Fig. 1) for enclosing the upper part 
in the same manner as window 32 closes the lower part. 
Another type of incandescible filament 38 suitable for 

use in the embodiment of Fig. 1 instead of the filaments 
illustrated therein, is shown in Fig. 6. A vitreous re 
flecting mount 39 is shown which has struts 40 and 41 
similar to the struts 16 and plug 17 of Figs. 1 and 5. 
A ball-like filament 42 is supported by said struts and is 
incandesced by electricity supplied therethrough so that 
filament 42 provides substantially a point-source of light 
when it incandesces. 

Still another embodiment of the invention is shown in 
Fig. 7. The lamp 45 shown therein may conveniently be 
made initially of two parts, an upper part 46 and a lower 
part 47 which parts are fused together at a joint 48 so 
as to make an evacuable enclosure. These parts may con 
veniently be mirror images of each other for economy 
in manufacture. 
The lamp 45 has a spherical mirror 49 composed of 

two sectors. Sector 50 is integral with the upper part 
46, and sector 51 is integral with the lower part 47. 
With further regard to the upper part of the lamp, 
the spherical sector 50 has a radius R and may con 
veniently be silvered or given any other desired reflective 
coating. An incandescible filament 52 similar to the 
filament 5 of Fig. 1 is attached to the lamp and faces 
the concave side of the spherical mirror. It will be 
disposed as closely as possible to the side concave side 
and be displaced only slightly from the central optical 
axis 53 of the lamp as in the lamp of Fig. 1. 
A first shell 54 is attached to the periphery of the 

sector 50 and has a generally cylindrical portion 55. The 
first shell also includes a curved surface 56 which has 
a radius Z that preferably is equal to about 2n-R. This 
curved surface is similar in nature to the first curved 
surface 26 of the device of Fig. 1, in that it is generated 
by a straight line generator such as generator 57 (Fig. 8), 
which generator is parallel to the forward edge 58 of 
the lamp. The lower part is the same in all structural 
details as the upper part 46. . - 
A mirror 59 is placed at the joint between the parts, 

between the first incandescible filament 52 in the upper 
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part and a second incandescible filament 60 in the lower 
part 47 of the lamp. The filaments in this lamp are shown 
vertical, instead of horizontal, as was done in Fig. 1. 
While a horizontal filament frequently gives a better 
lateral light distribution, occasionally a vertical filament 
is to be preferred when lateral distribution is not the 
prime consideration. 
The spherical mirror 49 which includes sectors 50 and 

51, all of the shell 54, and the cylindrical part 6 of 
the shell of the lower part, are all silvered for reflection. 
A curved surface 62 in the lower part similar to the 
curved surface 56 in the upper part, is not mirrored, but 
instead is left transparent for a window. 

Fig. 9 illustrates the filament and planar mirror con 
struction of lamp 45 in greater detail. In this embodi 
ment, the performance of the device is not particularly 
improved by making the planar mirror any larger than 
that shown, because it is supplied solely to cut off the 
major proportion of the rays of one filament from strik 
ing the sector occupied by the other filament. s 
The optical features of these lamps will now be de 

scribed. It will be understood that the device of Fig. 1 
can, if desired, be made in the separate parts and that 
the separate parts need not be fused together. Then each 
part of the lamp can be installed or replaced separately. 
However, whether these parts are installed one at a time 
or both at the same time is not of importance to the in 
vention. If desired, edge 33 could be fused to surface 
35, and then surface 34 could be omitted. The lamp 
would then consist of but a single unit. 

It will be seen that the upper part 11 of the device of 
Fig. 1 will provide a lower, relatively short range beam 
for an automobile. For example, rays 65, which are 
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4. 
quite close to the central optical axis, are reflected 
downward by the upper curved surface 26. Rays 66 are 
further illustrative of those which are initially directed 
upward from the filament so as to strike the curved sec 
tion 26 and are reflected downward by the curved sec 
tion. It will be seen that rays between 65 and 66 will 
simply be spread out to make an even path of light 
ahead of the lamp. 
With respect to rays from the filament which initially 

strike the spherical mirror, it will be seen these rays, 
Such as rays 67, first strike the spherical mirror, then 
strike the curved surface 26, and are then reflected down 
ward to the pavement. 

Rays such as 68, which go downward to strike the 
planar mirror are reflected upward to strike the surface 
26, and are thereafter reflected downward to the pave 
ment. 
The curved surface 19 on the filament mount (see Fig. 

5) scatters the rays which are incident thereon such that 
they substantially follow paths similar to those which 
proceed directly from the filament to the various other 
reflecting surfaces, thereby making the light rays from 
the rear Surface of the filament more effective in providing 
illumination. 
With respect to the rays which may strike the cylin 

drical part 25, it will be seen, taking rays 69 (see Fig. 2) 
as exemplary that these rays will simply be reflected to 
the horizontally opposite side of the optical axis, but in 
every case their direction outward and upward is limited 
by the curved surfaces. it will thereby be appreciated 
that the upper part is incapable of emitting light rays 
which rise above the optical axis 22. w 
The lower part 12 is provided for the purpose of 

emitting a beam which extends farther ahead of the car 
than the beam from the upper part. Rays 70 which 
pass from the filament directly through the window 32 
have their elevation limited by the edge 28, and do not 
appreciably rise above the optical axis. They are di 
rected far ahead of the car. If desired, a small lip 71 
can be provided which overhangs the optical axis by the 
distance by which the filament extends below the said 
optical axis. This eliminates any possibility of rays 
passing above the axis to glare into the eyes of oncoming 
motorists. Of course it is necessary to initially adjust 
the direction of the said axis in order to keep the rays 
below a predetermined level. 

Rays 72 are exemplary of those which pass from the 
filament to strike the spherical mirror and are reflected 
by the Spherical mirror downward to strike the pavement. 
Rays 73 are exemplary of a limiting case, wherein the 
rays strike near the perimeter of the sector and are re 
flected upward thereby. These rays 72 are reflected by 
the curved surface 26 down to the pavement so that 
they cannot pass out of the lamp above the optical axis. 

Rays 74 are exemplary of rays which pass upward to 
Strike the planar mirror and are thereby reflected down 
to the pavement. This lower part thereby provides a 
"high” beam having a swath from the optical axis down 
to the ground at a point considerably ahead of the car. 
The semi-circular planar mirror serves to enable the 

rays from a spherical reflector to be confined to a nar 
rowly defined bundle. Without this planar mirror, there 
would be considerable scattering of rays. in addition, 
rays from the upper filament are prevented from in 
pinging on the lower sector, and this is important, because 
such rays might otherwise be reflected upward to produce 
a glare. 

It will therefore be seen that this lamp provides a 
brightly illuminated path with upper and lower beams 
which utilizes and provides all of its light to the afore 
said path without scattering any rays into the eyes of 
oncoming motorists. The distribution of the light from 
this lamp is favorable, as can be seen from the various 
exemplary rays. 
The output from the lamp shown in Fig. 7 is similar, 
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to that of Fig. 1, except that planar mirror 59 is of 
lesser extent than mirror 36. Planar mirror 59 serves to 
block out the major portion of rays such as ray 80 which 
might otherwise proceed downward to strike the spheri 
cal mirror in the other part of the lamp and then be 
reflected outward above the optical axis. Otherwise, the 
distribution of light from the lamp is the same as for 
that in Fig. 1. 
The principal reflector in this lamp is shown as 

spherical, and this shape is the preferred embodiment. 
The planar mirror enables such a shape to be utilized, 
and in the combination of elements shown in the draw 
ings, this spherical mirror gives unexpectedly good re 
sults. However, other more conventional shapes can 
also be used such as parabolic mirrors. These do not 
give quite the brilliant, closely controlled beam which 
results from the use of a spherical mirror, but still there 
is a great improvement over conventional headlamps, 
spotlights, and other beam-type lamps. Therefore the 
term “concave reflector,' or “concave mirror' contem 
plates any shape suitable for reflecting light from a fila 
ment in combination with a planar mirror disposed sub 
stantially on the axis thereof. 
The term “sector” as used herein refers to the por 

tions of the concave reflector above and beneath the 
central portion of the reflector. In the preferred em 
bodiment, these sectors are quarter-spheres, that extend 
from pole to pole of a sphere. However, a lesser por 
tion of a sphere may be used, and in its broader mean 
ing, the word “sector' is used to distinguish the upper 
and lower parts of the concave reflector, without regard 
to the exact shape thereof. The word "sector" as used 
herein is therefore intended to describe the two different 
parts of the concave reflector in the sense of "portion,' 
and not to describe a particular-shaped part of a sphere. 

In the embodiments shown, a hemispherical mirror has 
been used. This is an inexpensive surface to manu 
facture, and, with the remainder of the structure illus 
trated, gives an optimum light distribution. This lamp 
thereby avoids many of the complexities, and complica 
tions of parabolic reflectors. It will also be understood 
that spherical mirrors of less than hemispherical area 
can be utilized. Then the depth of the mirror would 
be less than its radius of curvature. The term "spherical 
mirror” therefore comprehends a reflecting surface hav 
ing the configuration of a portion of a sphere. 

Also, it will be noted that the filaments are disposed 
closer to the reflecting surface than to the center of 
curvature. In fact, in the preferred embodiment as 
shown in Fig. 1, the filaments are significantly closer to 
the surface than to the said center, and are quite close 
to the optical axis. However, many of the benefits of 
this invention can still be obtained by placing the fila 
ments farther from the central axis and closer to the 
radius of curvature. 
Without the planar mirror means as shown, it would 

not be possible to use any type of reflector, and par 
ticularly a spherical reflector, and still obtain the ad 
vantages of this invention. This invention therefore com 
prehends the use of a combination of a planar and a 
concave mirror, whereby the desirable light distribution 
as shown can be secured. 

It will be recognized that there are other uses for this 
lamp besides as a headlight; for example, in spotlights 
and the like where a carefully controlled light beam is 
desired. However, this device should find its principal 
usefulness in automotive headlights, where a glare-free 
lamp is very desirable. 

This invention is not to be limited by the embodiments 
shown in the drawings and described in the description, 
which are given by way of example and not of limitation, 
but only in accordance with the scope of the appended 
claims. 

I claim: 
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nation comprising: a spherical mirror having a concave 
side, and having a center of curvature on said axis, said 
spherical mirror comprising a pair of sectors; a tubular 
shell attached to a portion of the periphery of the said 
Spherical mirror and extending axially away from said 
Spherical mirror on the concave side thereof to a for 
Ward edge of the lamp, said tubular shell including a 
curved reflecting Surface generated by a straight-line gen 
erator maintained parallel to said edge, said curved re 
flecting surface being convex toward the concave side of 
the Spherical mirror and terminating at said edge; first 
enclosure means joining said edge, the said spherical 
mirror, and the tubular shell; second enclosure means 
joining the remainder of the periphery of the spherical 
mirror, whereby an evacuable enclosed space is provided 
adjacent the concave side of the spherical mirror; an in 
candescible filament mounted between each sector and 
the center of curvature of the spherical mirror; a planar 
mirror parallel to said axis and to said edge, mounted 
between said filaments; all of the sectors, shell and 
curved surface being reflectively coated, and portions of 
the enclosure means being transparent. 

2. A lamp according to claim 1 in which the planar 
mirror extends diametrically across the lamp, and is sub 
stantially semi-circular. 

3. A lamp according to claim 1 in which the first en 
closure means extends from the said edge to one of said 
SectorS So as to Create an evacuable enclosure within the 
shell, and in which the second enclosure means create 
an enclosure means with the other of said sectors so as 
to create an evacuable enclosure, whereby the lamp con 
sists of two separate parts. 

4. Apparatus according to claim 1 in which a mount 
is provided for each filament, each of said mounts being 35 
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attached to one of said sectors, said mounts each having 
a reflective convex surface facing the filament, said con 
veX Surface having a radius of curvature substantially 
equal to the radius of curvature of the spherical mirror. 

5. Apparatus according to claim 4 in which the 
Spherical mirror is substantially a hemisphere. 

6. Apparatus according to claim 5 in which the curved 
reflecting surface is a fragment of a cylinder having a 
radius at least 2at times the radius of curvature of the 
spherical mirror. 

7. Apparatus according to claim 6 in which the edge 
is provided on the opposite side of the axis from the 
curved reflecting surface. 

8. In a lamp having a central optical axis, the combi 
nation comprising: a spherical mirror having a concave 
side and having a center curvature on said axis, said 
Spherical mirror including a pair of sectors, said lamp 
being made in two parts, the configuration of each part 
being a mirror image of the other, each said part includ 
ing a sector of said spherical mirror, a tubular shell at 
tached to the periphery of each said sector and extend 
ing away from the said spherical mirror on the concave 
side thereof to a forward edge of the lamp, each said 
tubular shell including a curved surface generated by a 
straight-line generator maintained parallel to said edge, 
Said curved reflecting Surface being convex toward the 
concave side of the spherical mirror and terminating at 
Said edge, the two parts being joined together so as to 
create an evacuable enclosed space adjacent the concave 
side of the Spherical mirror, an incandescible filament 
mounted between each sector and the center of curva 
ture of the spherical mirror; a planar mirror parallel to 
Said axis and to Said edge mounted between said fila 
ments, all of the sector, shell and one of the curved re 
flecting surfaces being reflectively coated, one of said 
curved surfaces being left uncoated to provide a window 
for transmission of light. 

9. Apparatus according to claim 8 in which a mount 
is provided for each filament, each of said mounts being 
attached to one of said sectors, said mounts each having 

1. In a lamp having a central optical axis, the combi- 75 a reflective convex surface facing the filament, said con 
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vex surface having a radius of curvature substantially 
equal to the radius of curvature of the spherical mirror. 

10. Apparatus according to claim 9 in which an over 
hanging lip is provided at said edge overhanging the 
transparent one of the curved surfaces. 

11. Apparatus according to claim 9 in which the 
curved surfaces are fragments of cylinders having a 
radius at least 2nt times the radius of curvature of the 
spherical mirror. 

12. In a lamp having a central optical axis, the combi 
nation comprising: a concave reflector having a concave 
side, said concave reflector comprising a pair of sectors; 
a tubular shell attached to a portion of the periphery of 
the said reflector and extending axially away from said 
reflector on the concave side thereof to a forward edge 
of the lamp, said tubular shell including a curved re. 
flecting surface generated by a straight-line generator 
maintained parallel to said edge, said curved reflecting 
surface being convex toward the concave side of the 
reflector and terminating at said edge; first enclosure 
means joining said edge, the said reflector, and the tubu 
lar shell; second enclosure means joining the remainder 
of the periphery of the reflector, whereby an evacuable 
enclosed Space is provided adjacent the concave side of 
the reflector; an incandescible filament mounted between 
each Sector and the edge; a planar mirror parallel to 
said axis and to said edge, mounted between said fila 
ments; all of the sectors, shell and curved surface being 
reflectively coated, and portions of the enclosure means 
being transparent. - 

13. A lamp according to claim 12 in which the planar 
mirror extends diametrically across the lamp, and is sub 
stantially semi-circular. 

14. A lamp according to claim 12 in which the first 
enclosure means extends from the said edge to one of 
Said sectors so as to create an evacuable enclosure with 
in the shell, and in which the second enclosure means 
Create an enclosure means with the other of said sectors 
So as to create an evacuable enclosure, whereby the 
lamp consists of two separate parts. - 

15. Apparatus according to claim 12 in which a mount 
is provided for each filament, each of said mounts being 
attached to one of said sectors, said mounts each having 
a reflective convex surface facing the filament, said con 
veX Surface having a curvature substantially the same a 
that of the reflector. 

16. in a lamp having a central optical axis, the com 
bination comprising: a concave reflector having a con 
cave side, said reflector including a pair of sectors, said 
lamp being made in two parts, the configuration of each 
part being a mirror image of the other, each said part 
including a sector of said reflector, a tubular shell at 
tached to the periphery of each said sector and extend 
ing away from the said spherical mirror on the concave 
side thereof to a forward edge of the lamp, each said 
tubular shell including a curved surface generated by a 
straight-line generator maintained parallel to said edge, 
said curved reflecting surface being convex toward the 
concave side of the reflector and terminating at said edge, 
the two parts being joined together so as to create an 
evacuable enclosed space adjacent the concave side of 
the reflector, an incandescible filament mounted between 
each sector and the edge; a planar mirror parallel to said 
axis and to said edge mounted between said filaments, 
all of the sectors, shells and one of the curved reflecting 
Surfaces being reflectively coated, one of said curved sur 
faces being left uncoated to provide a window for trans 
mission of light. w - 

17. In a lamp having an optical axis, the combination 
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8 
comprising: a spherical mirror having a concave side 
and a center of curvature on said axis; a shell attached 
to the periphery of the said spherical mirror and extend 
ing forwardly away from said spherical mirror on the 
concave side thereof toward a forward edge of the lamp, 
said shell including an axially extending fragment of a 
tube and a curved reflecting surface integral with said 
fragment of a tube, said curved reflecting surface being 
generated by a straight-line generator maintained paral 
lel to said forward edge; said curved reflecting surface 
being convex toward the concave side of the spherical 
mirror, and terminating adjacent said edge; enclosure 
means joining said edge, the spherical mirror, and the 
shell, whereby an evacuable enclosed space is provided 
adjacent the concave side of the spherical mirror; an 
it candescible filament mounted between the concave side 
of the sperical mirror and its center of curvature; and 
a planar mirrored surface parallel to said axis and to 
said edge, a portion of said planar mirrored surface being 
located at a distance away from said spherical mirror, 
all of the spherical mirror, shell and curved surface being 
reflectably coated and a portion of the enclosure means 
spaced from the spherical mirror being transparent. 

18. A lamp according to claim 17 in which the planar 
mirror surface is integral with the enclosure means which 
extends between the spherical mirror and the transparent 
portion of the enclosure means. 

19. A lamp according to claim 18 in which the spheri 
cal mirror is a sector of a sphere, and in which the planar 
mirrored surface is substantially semi-circular. 

20. A lamp according to claim 18 in which a mount 
is provided for said filament, said mount being attached 
to said spherical mirror and having a concave reflecting 
surface facing filament, said convex surface having a 
radius of curvature substantially equal to the radius of 
curvature of the spherical mirror. 

21. In a lamp having an optical axis, and combination 
comprising: a concave reflector having a concave side; 
a shell attached to the periphery of the said reflector and 
extending axially forwardly away from said reflector on 
the concave side thereof toward a forward edge of the 
lamp, said shell including a curved reflecting surface 
which is generated by a straight-line generator maintained 
parallel to said edge, said curved reflecting surface being 
convex toward the concave side of the reflector; enclosure 
means joining said edge, said reflector, and said shell, 
Whereby an evacuable enclosed space is provided adja 
cent the concave side of the reflector; an incandescible 
filament mounted between the reflector and the edge 
Within the enclosed space; a planar mirrored surface par 
allel to said axis and to said, edge, said planar mirrored 
Surface having a portion spaced from the concave reflec 
tor, the reflector, shell, and curved surface being reflec 
tively coated, and a portion of the enclosure means spaced 
from the concave reflector being transparent. 

22. A lamp according to claim 21 in which the planar 
mirrored surface is integral with the enclosure means and 
extends between the transparent portion of the enclosure 
means and the concave reflector. 
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