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The present invention is dlrected toward lumi-
naires, and is more particularly directed toward
luminaires with light concentrating lenses.

The typical Fresnel lens used for obtaining a
concentrated: light distribution is one designed
t0 ‘accept light diverging from ‘a focal point and
‘bend all the rays into parallelism with one an-
other so as to produce a beam with minimum di-
vergence. Owing to the phys1cal size of the re-

gion occupied by the source, cr a plura,hty of

sources, all the rays emitted by the lens cannot
be parallel to one angther. Convergence of some
rays and dwergence ‘of others is unavoidable.
~The dlvergent rays ‘spread so that areas illumi-
nated increase with the distance, but this does
not substantially affect the uniform character
of this illumination. The convergent rays, how-
ever, meet at numerous spots and bring about
excessively bright streaks, or images of the'source,

or of the multiple source. Such images are par-

ticularly noticeable where a high wattage fila-
"ment, such as 300 or 500 watt ring filament, is
used behind the usual lens of a luminaire de-
signed for medical examination. The fillament
“images are very distinct and the examination and
diagnosis correspondingly difficult. Even with
such diffusion as can be obtained by light etching
of the glass the filament image is distinctly visible
“with a definite dark spot in the center of the il-
lumination pattern. These phenomens are also
‘noticeably present where two tubular or fluores-
“cent lamps are used back of a lens designed to
give ‘a concentrating distribution, as thée two
lamps produce two ‘peaks in the candlepower
curve close to the nadir.
accentuated by color dlfferences and an out of
phase relation. =

The present 1nvent10n contempla,tes a lyminaire
having a source of lumihosity of substantial di-
mension on opposite sides of an axis of symmetry,
50, that the original light rays come from a re-
gion larger_ than the conventional point light
source.. According to the present invention the
luminaire also has a prismatic lens having sym-
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metrical ha.lves on .opposite sides of said axis'of

symmetry and ‘a focal length which equals ‘the
distance separting the source from ‘the lens, each
‘half having an optical axis parallel with the-axis
of symmetry and displaced therefrom in an
amount equal to the maximum displacement of
"the source from the axis of symmetiry, whereby
overlapping images of the source are produced in
- regions adjacent to but on opp051te s1des of said
_axis of symmetry.. . .

50

66

~at 14,

240—106.1)

Other and further objects will hereinafter ap-
pear as the description proceeds.

The accompanying drawing shows for pur-
poses of illustrating the invention embodiments
of the same arranged for annular, or ring type,
light sources and for parallel light sources, it be-
ing understood that the drawing is illustrative of
the invention rather than limiting the same.

In the drawing:

“ Figure 1 illustrates the ring type filament of a

-commercial high wattage incandescent lamp;

- Figure 2 illustrates the images of a ring type
ﬁlament produced by the luminaire of the pres-
ent invention;

Figure 3 is a cross sectional view through a
lens profile illustrating the action of the lens
prisms on light rays originating in two- sources

-on. opposite sides-of a lens axis;

Figure 4 is a plan view illustrating an annu-
lar lens with ring type filament;

Figure 5 is a plan view 111ustrating‘ a rectilinear
lens with two rectilinear light sources; and

Figure.6 is.a fragmentary sectional view indi-
cating the action of a typical light concentrating

-lens when it receives light from two sources-equal-

ly displaced from the axis.

The filament of a typical 500 watt incandesecent
lamp is illustrated at 10 in Figure 1 and occupies
substantially a ring about 134’’ in diameter, and
these filaments are known as ring type filaments.

“Bach point on the filament becomes a light source

and.in -analyzing the distribution of light in an
axial plane, such as the plane A—A of Figure 1,
it may be assumed that the l1ght comes from

-two points- 11 and (2.

In Figure 3 the two points {1 and 12 are illus-
trated as being on the opposite sides of a ver-
tical axis of symmetry B—B. A prismatic lens

-is indicated at 13.. Light rays from the source

12 to the right of axis B—B, such as indicated
5 and 6, fall on the side of the lens
{3 to the right of the axis of symmetry B—B
and do not cross the axis B—B, while other
rays, such as 17 and 18 from source I2, ‘cross
the axis B—B and. fall on the lens on the left
of this axis. Similarly rays, such as 14’, 15’

~and 16’ from source 11, fall on the lens without

crossing the axis, and rays, such as 17’ and {8/,
cross the axis B—B and fall on the lens.

In Figure 3 of the drawing the rays 15 and
15’ are drawn parallel to the axis B—B. Riys
15 and 15’ strike the lens in two points 20, 20

:opposite which the lower surface of the lens is
- plain, and these rays pass through without devia-
-tion as indicated at 21, 21’

The prisms outside
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the pomts 20 20 are of increasing refracting
power, SO that rays such as 14 and 14’ are re-
fracted so as to be parallel with one another
and the axis B—B (and axis 15 or 15’), ag indi-
cated at 22, 22’. Between the points 20, 20 the
lower surface of the lens has prisms of increas-
ing refracting power to the center of the lens.
These prisms are designed to have s profile so
that a light ray such as 16 which fails to cross
the axis B—B is refracted out parallel to the

axis B—B. Rays such as 17 and 18 and 1’ .

and 18’ which cross the axis B—B are bent

10

toward the axis B—B as indicated at 23 and -

23’ and 24 and 24’. A ray such as 16’ which
crosses the axis B—B is transmitted as indi-
cated at 25’., Rays 23 and 24 are parallel with one
another but diverge from the axis and similarly
rays 23’, 24’ and 25’ are parallel with one an-
other but diverge from the axis B—B.

It will thus be seen that there is a balancing
of light distribution on opposite sides of the axis
of symmetry B—B with a very large portion of
the light rays emitted in directions parallel with
the axis of the system so as to build up high
intensities adjacent the axis of symmetry, and
that the remaining rays are emitted in direc-
tions of uniform divergence with respect to this
axis so as to provide light flmges of gladually
lesser intensity.

In the lens of Figure 3 the prlsms are de51gned
to have relatively low prismatic action at the
periphery of the lens, and this means that the
prism depth is small, thereby providing greater
optical efficiency and better manufacturmg con-
ditions.

When the hght source is in the f01m of the
ring filament, as indicated in Figure 1, the lens
may be in the form of a round plate, as- indi-
cated at L in Figure 4, or square, angd the prisms
will be of annular- conformation., When the
prism profile of Figure 3 is used, it will have
an annular zone of zero refracting power oppo-
site the points 20—20, an annular outer region
of increasing refracting power  ang -a central
round area in which the refractmg power in-
creases toward its center.

When one employs the round consnuctlon con-
templated by Figure 3 the ring type filament
will prcduce an infinite number of low contrast
images such as illustrated by the arcs 26 in Fig-
ure 2, all these arcs intersecting at the center
21 of the illumination pattern, thereby producing
an extremely high spot of illumination.exactly
at the center of the system. ‘The filament images

overlap so that a very even pattern of illumi-

nation is-obtained around the very small, high
central intensity spot 21.

In Figure 5 the lens L/ is shown as having
parallel prisms and- the-light sources are illus-
trated in the form of two fluorescent or tubular
lamps 28—28. With a lens profile such as pre-
viously described it will be apparent that similar
light directing .is accomplished, the lamp images
may be overlapped, and building up of regions

of high intensity on-opposite sides of and close1

to the nadir may be avoided.

Figure 6 illustrates a typical Fresnel type lens
40 whose prisms are primarily designed to accept
light rays from.a point.source in an axis D—D
and bring them into parallelism, When, how-
ever, such a lens:is employed with a ring type
filament of the type shown and described above,
it does not produce a beam of strictly parallel
rays, for example,.rays fragmentarily illustrated

by full lines 42 are considered as coming from '
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a source (such as 12) on the right-hand side
of the lens axis D—D, and rays illustrated by
the broken lines 43 are considered as coming
from a source (such as 11) on the other side
of the axis D—D. The incident rays 42 are con-
centrated into parallelism with one another as
indicated at 44, but they all deviate to the left
of the axis D—D, while the rays 43 are trans-

_mitted as indicated at 45 all parallel with one

another, but they deviate from the axis D—D
From an inspection of
Figure 6 of the drawing it will be apparent
that there is a mixture of diverging and con-
verging rays, and, inasmuch as each point on
the lens may be considered optically as a small
aperture or pin-hole, there is projected a dis-
tinct image of the filament on the working plane.
This .image is deflnite in its outline and very
high in intensity. This results in a centra] spot
which is distinctly less brightly lighted than the
filament image.

Since it is obvious that the invention may
be embodied in other forms and constructions
within the scope of the claims, I wish it to be
understood that the particular forms shown are
but a few of these forms, and various ‘modifica-
tions and changes being possible, I do not other-
wise limit myself in any way with respect thereto.

What is claimed is:

1. In a luminaire, the combination with an
incandescent lamp having a ring type filament
substantially annular about its axis so that light

_rays originate at substantial distances from the

lamp axis, of a lens disposed transversely of said
axis and having annular light concentrating
prisms to produce non-centrally located, con-
tinuously and progressively overlapping images
of the lamp filament, the refracting power of said

‘prisms decreasing from the center of the lens to
zero at a distance from the center equal to the

radius of the filament ring and then increases
toward the periphery of the lens, the refracting
power being such that direct light falling on the
lens without crossing the axis is concentrated
into a cylindrical bundle of substantially paral-
lel rays and the light rays which cross the said
axis before reaching the lens are bent into an
acute angle to said axis without again recrossing
the same and form g peripheral fringe of di-
vergent light.

2. A luminaire comprising a source of luminos-
ity of substantial dimension and having its domi-
nant light output coming from two regions on
opposite sides of an axis of symmetry and equal-

1y spaced therefrom, and a lens whose profile is
- symmetrical on opposite sides of said axis of sym-

metry, each side of the lens having a system of
prisms which accepts direct rays from the entire
source of luminosity and produces non-centrally

“located, continuously and progressively displaced
‘regions of luminosity and wherein the refract-

ing power of the said prisms decreases for a finite
distance from said axis to a region of zero re-
fractmg power and- then increases but with the

"opposite sign beyond sald Zero region to a sub-

stantially greater amount than at said axis and
being such that direct rays originating in the

: c'orresponding region of the source of luminosity

and not crossing the axis of symmetry are con-

“centrated into parallelism with one another and

the axis of symmetry, and direct rays originating

"in the opposite remote region and crossing the

axis of symmetry are concentrated into paral-

-lelism with one another and emitted in directions

slightly divergent from the axis of symmetry,



2,844,295

whereby the light output of the lJuminaire is char-
acterized by an absence of convergent light and
consists of a bundle of substantially parallel rays
of substantially the area of the lens for produc-
ing a very intensely lighted region adjacent the
axis of symmetry and slightly divergent light rays
providing light fringes of gradually lesser in-
tensity; the zero regions of the lens being aligned
substantially with the two regions of dominant
light output of the source of luminosity.

3. A luminaire such as claimed in claim 2,
wherein the source of luminosity is in the form
of a substantially annular incandescent lamp
filament and the prisms are annular with variant
refracting power both inside of and outside of
an annular region of the same diameter as the
filament.

4. A luminaire such as claimed in claim 2,
wherein the source of luminosity is rectilinear
and prisms are rectilinear and parallel to it.

5. A light concentrating lens for use with a
light source of generally annular configuration,
said lens being symmetrical on opposite sides of
its center, and having a plurality of light re-
fracting elements to produce non-centrally lo-
cated, continuously and progressively overlap-
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ping images of the light source and having a
refracting power which decreases for a finite dis-
tance from said center to a region of zero re-
fracting power and then increases but with the
opposite sign beyond said zero region to a sub-
stantially greater amount than at said center,
said refracting powers being such as to bend into
parallelism light originating in said source at a
predetermined distance from the lens.

6. A light concentrating lens for use with two
parallel spaced light sources, said lens being sym-
metrical on opposite sides of its median plane,
and having a plurality of light refracting ele-
ments to produce non-centrally located, continu-
ously and progressively displaced images of the
light source and having a refracting power which
decreases for a finite distance from said median
plane to a region of zero refracting power and
then increases but with the opposite sign beyond
said zero region to a substantially greater amount
than at said median plane, said refracting pow-
ers being such as to bend into parallelism light
originating in said sources at a predetermined
distance from the lens.
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