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NEUTRAL DENSITY POLYMERIC MATERIAL FOR LIGHTING FIXTURE

Field of the Invention

The present invention relates to lighting fixtures
and luminaires, and more particularly to improvements in
lighting fixtures and luminaires having both a direct
and indirect component.

Description of the Prior Art

Direct/indirect lighting has acquired increasing
popularity as a mechanism for providing glare-free,
uniform lighting for building interiors. Achieving
uniformity in the visible field is of paramount
importance to an effective lighting system. Suspended
direct/indirect luminaires must themselves blend into
the visible field by approximating the brightness of the
ceiling above them, through all viewing angles.
Initially this was attempted by painting the luminaires
white, however as no direct illumination was incident on
the exterior surface, they still appeared darker than
the surrounding area. Later, perforated metals were
employed to allow a portion of the light to leak through
the fixture, approximating neutral density. A problen
with perforated metal is the brightness of the un-
obscured lamp through the perforations. This was
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improved by inserting a translucent white polymeric
sheet on the lamp side of the perforated metal. Also a
flat translucent acrylic panel with a silk-~screened
perforated pattern on the exterior surface has been

5 provided with direct/indirect luminaires. While the
above described arrangements have generally provided
neutral density, this has been accomplished at the
expense of fixture efficiency, light control and cost.

Summary of the Invention

10 A principal object of the present invention is to
provide an improved direct/indirect luminaire overcoming
many of the disadvantages of known arrangements.

In brief, a luminaire having both a direct and
indirect lighting component is provided. The luminaire
15 includes a fixture including a lamp. A neutral density
polymeric material is disposed below the lamp. The
neutral density polymeric material includes a polymeric
substrate carrying a predetermined pattern for
reflecting and transmitting incident light from the
20 lanp.

Brief Description of the Drawing

The present invention together with the above and
other objects and advantages may best be understood from
the following detailed description of the preferred

25 embodiments of the invention illustrated in the
drawings, wherein:

FIG. 1 is an end elevational view of a
direct/indirect luminaire in accordance with the present

invention;

30 FIG. 2 is a perspective view of the direct/indirect
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luminaire of FIG. 1 in accordance with the present

invention with portions broken away to illustrate
interior components;

FIG. 3 is a detailed view of a fragmentary portion
of FIG. 2 in accordance with the present invention; and

FIGS. 4, 5 and 6 are plan views illustrating
alternative patterns carried by a neutral density
polymeric material in accordance with the present
invention.

Detailed Description of the Preferred Embodiments

Having reference now to the drawings, in FIG. 1, an
improved lighting fixture or luminaire having both a
direct and indirect component is generally designated by
10 employing a neutral density polymeric material
generally designated as 12 in accordance with features
of the invention. The neutral density polymeric '
material 12 has an inside and/or an outside surface with
a pattern including a piurality of shapes, such as dots,
squares, and the like which may be either highly
reflective or permit efficient transmission of incident
light rays. The pattern, frequency, size and
reflectivity of the shapes is specifically tailored to
the application such that the fixture 10 has
approximately the same apparent brightness as its
background.

The lighting fixture or luminaire 10 includes a
cover 14 surrounding a pair of lamps 16, such as
fluorescent tubes that are used together with a ballast
18. The luminaire 10 includes a pair of end caps 20.
The luminaire 10 is supported by a cord 22 and a
mounting bracket 24.
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Referring also to FIGS. 2 and 3, the neutral

density polymeric material 12 employed in the lighting
fixture or luminaire 10 may include multiple zones 1-5,
31, 32, 33, 34, 35, and 36. Each of the multiple zones
1-5, 31, 32, 33, 34, 35, and 36 can include a separate
pattern, such as one of the patterns shown in FIGS. 4,
5, and 6, to provide a desired overall light
distribution. '

Problems in conventional arrangements are overcome
in the present invention because the neutral density
polymeric material 12 accomplishes the reflection and
transmission functions of the fixture with greater
efficiency, better optical control and lower cost. In
one version of the invention, that portion of the light
being reflected does s0 in a specular manner and with
efficiencies exceeding 85%. That portion of the light
being transmitted, does so in a diffuse manner and with
efficiencies exceeding 81%. Due to the specular nature
of the reflective material 12 and the shape of the
reflector/housing 14, the fixture 10 produces a narrow,
wide spread beam pattern necessary for uniformity over a
wide spacing. Due to the nature of the neutral density
polymeric material 12, the transmitted light is
delivered efficiently and with appropriate diffusion of
the lamp image.

The neutral density polymeric material 12 consists
of a polymeric substrate 28 shown in FIG, 3, that is
translucent or transparent with a pattern of reflective
and/or translucent and/or transparent media disposed
directly on one surface of the substrate 28. A pattern,
for example, as shown in FIGS. 4, 5, and 6 can be formed
or applied on either an inside or ocutside surface of the
polymeric substrate 28. Alternatively, a pattern can be
part of a separate film (not shown) disposed adjacent to
or permanently adhered to the inside and/or outside

PCT/US99/01243
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surface of substrate 28. The patterns on the material
12 provide substantially neutral density for the fixture
10. Patterns may be generally uniform, for example, as
shown in FIGS. 4 and 5, or may include a gradient dot
pattern, as shown in FIG. 6, as required to provide
neutral density.

The neutral density polymeric material 12 can be
made from a heat transfer film with a specular
perforation pattern applied over or adhered to a clear
structural substrate, such as .100" thick acrylic,
polycarbonate or other polymeric substrate. When the
heat transfer film is removed, the pattern remains on
the acrylic or polycarbonate substrate. The features of
this film include: a specular first surface providing
approximately 50% reflection, suitable for good light
control and a diffuse substrate which provides
sufficient hiding power to substantially reduce the lamp
image, while maintaining efficient transmission.

Also the neutral density polymeric material 12 can
be made from an acrylic, polycarbonate or other
polymeric film, which is metallized with aluminum,
silver or other reflective material. The metallization
can have a predetermined pattern or can have a pattern
later etched into it. The film is applied to an
acrylic, polycarbonate or other polymeric substrate.
The film may have a pressure sensitive adhesive applied
on its surface to be bonded to the substrate.
Alternatively, the film may be adhered to the substrate
by heating the substrate and/or the film and applying
pressure. The features of this film can include a
protective first surface and substrate for withstanding
normal cleaning and UV radiation, a specular, senmi-
specular or other highly reflective patterned second’
surface providing a desirable ratio of reflection and
transmission such as within the range of 90%
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reflected/10% transmitted to 30% reflected/70%
transmitted. The film may also include a diffusing

feature either as a result of a texture or additive such
as Tioj.

Referring to FIG. 4, the neutral density polymeric
material 12 is shown with a square dot pattern generally
designated by 40 providing about 45% light transmission.

Referring to FIG. 5, the neutral density polymeric
material 12 is shown with a consistent circular dot
pattern generally designated by 50 providing about 50%
light transmission.

Referring to FIG. 6, the neutral density polymeric
material 12 is shown with a gradient, circular dot
pattern generally designated by 60 providing variable
light transmission.

While the present invention has been described with
reference to the details of the embodiments of the
invention shown in the drawing, these details are not
intended to limit the scope of the invention as claimed
in the appended clainms.
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What is claimed is:

1. A luminaire having both a direct and indirect
lighting component comprising:

a fixture including a lamp;

a neutral density polymeric material disposed below
said lamp,

said neutral density polymeric material including a
polymeric substrate carrying a predetermined pattern for
reflecting and transmitting incident light from said
lamp.

2. A luminaire as recited in claim 1, wherein
said neutral density polymeric material includes a
plurality of zones, each zone providing a selected light
transmission.

3. A luminaire as recited in claim 1, wherein
said neutral density polymeric material includes said
predetermined pattern of a square dot pattern.

4. A luminaire as recited in claim 1, wherein
said neutral density polymeric material includes said
predetermined pattern of a circular dot pattern.

5. A luminaire as recited in claim 1, wherein
said neutral density polymeric material includes saiqd
predetermined pattern of a variable dot pattern.

6. A luminaire as recited in claim 1, wherein
said polymeric substrate of neutral density polymeric
material is transparent.
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7. A luminaire as recited in claim 1, wherein

said polymeric substrate of neutral density polymeric
material is translucent.



