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[57] ABSTRACT

A light pattern generator is utilized to produce an image
which is projected onto a stage or screen. The image is
derived from a beam of light. The light pattern genera-
tor comprises a heat resistant glass plate having a reflec-
tive layer deposited on one surface thereof. A nonre-
flective layer is deposited on the surface of the reflec-
tive layer. Both of the layers are etched to produce an
opening extending through the layers wherein the open-
ing has the shape of the desired image. The beam of
light is directed through the transparent plate and the
portions not passed through the opening are reflected
by the mirror surface of the reflective layer. This pre-
vents the buildup of heat within the light pattern gener-
ator. Any extraneous light which is received at the
nonreflective layer is absorbed to prevent the escape of
unwanted light and its projection to the stage.

15 Claims, 1 Drawing Sheet
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1
LIGHT PATTERN GENERATOR

TECHNICAL FIELD

The present invention pertains in general to stage
lighting and in particular to such lighting which in-
volves the projection of a silhouette of an image on a
stage, screen or backdrop.

BACKGROUND OF THE INVENTION

There are many aspects to providing stage lighting.
These include spotlights, flood lights, colors and mov-
ing lights. A significant aspect of such stage lighting is
the projection of images, in the form of a silhouette,
onto the stage to a backdrop, a screen or the performers
themselves. The conventional light pattern generator
for projecting such a silhouette image is termed a
“gobo”. The typical gobo is made of a sheet of metal
which has the desired image cut in the sheet as an open-
ing for shaping a light beam. The metal sheet, with the
cut-out image, is placed in the beam from a spotlight so
that the portion of the beam that passes through the
sheet is shaped to correspond to the image cut in the
gobo. The image is typically passed through a lens so
that the image can be focused on a desired portion of the
stage.

The gobo is mounted directly in the beam of light.
Since stage lighting uses intense light beams, the gobo
can become very hot. In fact, it is not unusual for a gobo
to become so hot that it begins to glow with a cherry
red color. To combat the extremely high heat, gobos
have been fabricated of heat resistant metals, such as
stainless steel. However, even gobos made of this mate-
rial have a relative short lifetime and require frequent
replacement.

The conventional gobo is also limited as to the con-
figurations that can be produced. Since all of the metal
elements of a gobo must be supported, there must often
be unwanted support members included in the design.
As an example, it is impossible to produce a complete
ring design because support members must extend from
the exterior to support the interior metal.

Therefore, in view of the need for the projection of
images as a part of stage lighting and the short lifetime
of conventional gobo image producers, as well as the
limitations on designs, there exists a need for an im-
proved light pattern generator which can project a
desired image, while at the same time withstanding the
high temperatures present within a light fixture.

SUMMARY OF THE INVENTION

A selected embodiment of the present invention com-
prises a light pattern generator for producing an image
in a light beam. The generator includes a transparent
plate for placement in the light beam. A light reflective
layer is bonded to a surface of the plate with the reflec-
tive layer having an opening which is in the shape of the
image. A portion of the light beam passes through the
opening to produce a beam having the shape of the
image. The reflective layer serves to reflect a portion of
the light beam which does not pass through the open-
ing.

A further aspect of the present invention comprises
the addition of a nonreflective layer to the opposite side
of the reflective layer from the source of light. The
nonreflective layer likewise has an opening correspond-
ing to the shape of the image. The openings in the two
layers are aligned. The nonreflective layer serves to
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absorb any extraneous light, such as light reflected from
the lens that serves to focus the shaped beam.

A still further aspect of the present invention com-
prises a lighting fixture which includes a light source, a
transparent plate having a reflective surface and a lens
for focusing a beam. The reflective surface is provided
with an opening for passing a portion of the light beam
through the opening to produce a beam having the
shape of the desired image. The reflecting layer serves
to reflect unwanted light from the beam away from the
plate. The resulting image produced by the beam is
focused by the lens.

BRIEF DESCRIPTION OF THE DRAWINGS

For a complete understanding of the present inven-
tion and the advantages thereof, reference is now made
to the following Detailed Description taken in conjunc-
tion with the accompanying Drawings, in which:

FIG. 1 is a perspective illustration of a lamp fixture
having a light source, a light pattern generator and a
lens for producing a beam having a desired image shape,

FIG. 2 is a light pattern generator, as shown in FIG.
1, which has a desired image formed by layers on the
surface thereof, and

FIG. 3 is a sectional view of the light pattern genera-
tor shown in FIG. 2 together with ray lines which illus-
trate the transmission, reflection and absorption of light
by the light pattern generator.

DETAILED DESCRIPTION OF THE
INVENTION

Referring now to FIG. 1, there is illustrated a light
fixture 10 which can be used for the purpose of stage
lighting. The fixture 10 has a housing 12 which serves to
support and enclose the components of the fixture.
Within the housing 12, the fixture 10 has a light assem-
bly 14 which comprises a reflector 16 and a bulb 18.
This assembly produces a collimated light beam 20
which is transmitted to a lens 22 which serves to focus
the beam.

A pattern wheel 24 is mounted for rotation by a step-
per motor 26. Around the periphery of the pattern
wheel 24 there are provided a plurality of light pattern
generators, such as 28. In the disclosed embodiment
each of the generators 28 has a trapezoidal shape to
form, as a group, a concentric ring about the periphery
of the pattern wheel 24. The details of the pattern wheel
24 are further described in copending application Ser.
No. 863,440 filed May 15, 1986 by James W. Bornhorst.
The generator 28 is provided with a transparent open-
ing 30 which is in the shape of a desired image that is to
be projected toward the stage. The pattern wheel 24
can be provided with a plurality of light pattern genera-
tors, such as 28 and it can be provided with color filters
for producing different colors for the light beam pro-
duced by the fixture 10. Any one of the desired images
or colors can be rotated by the motor 26 such that the
appropriate color filter or light pattern generator is
positioned within the light beam.

The light beam is focused by the lens 22 such that it
is sufficiently small to pass through the light pattern
generator 28. The beam then expands and is passed
through a lens 32. The lens 32 serves to provide focus-
ing for the beam and makes the beam essentially colin-
ear. If necessary, the lens 32 can be moved forward or
backward in the fixture 10 to focus the image produced
by the beam at any desired distance.
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The light beam which passes through the lens 32 is
directed onto a stage to produce an image 34 which is in
the shape of the opening 30 in the light pattern genera-
tor 28. The disclosed embodiment shows the opening 30
to be in the shape of a 5-point star which in turn pro-
duces an image 34 which has a corresponding star
shape.

The light pattern generator 28 is further illustrated in
FIGS. 2 and 3. As noted above, the generator 28 has a
trapezoidal shape so that a plurality of such generators,
and corresponding color filters, can be placed edge to
edge about the periphery of a pattern wheel 24 so that
there is neither blocking of light nor the escape of white
light between adjacent pattern generators or color fil-
ters. The pattern generator 28 comprises a transparent
plate 40 which has bonded to one surface a reflective
layer 42, which is positioned on the surface of the pat-
tern generator 28 opposite from the light assembly 14.
The reflective layer 42 has a mirror finish for reflecting
light which strikes the layer. Facing in the direction
opposite from the mirror surface of the reflective layer
42 there is provided a nonreflective layer 44 which
serves to absorb light which strikes the layer. The layers
42 and 44 are provided with the opening 30 which is in
the shape of the desired image. The opening 30 extends
through the layers 42 and 44, but does not extend
through the transparent plate 40.

The light pattern generator 28 is shown in a section
view in FIG. 3. The lenses 22 and 32 are further shown
in FIG. 3 together with various light rays which illus-
trate the transmission, reflection and absorption of the
various portions of the light beam 20 which is produced
by the light assembly 14. As noted above, the light
pattern generator 28 comprises a transparent plate 40
which has a reflective layer 42 bonded to the surface
thereof on the opposite side from the lens 18. The sur-
face of the layer 42 facing the lens 18 is a mirror surface
which reflects the light that strikes the surface. The
layer 44 is bonded to the surface of the layer 42 and has
an exposed surface which faces the lens 32. The exposed
surface of the layer 44 is light absorbent and is therefore
nonreflective. The opening 30 extends through both of
the layers 42 and 44 and permits light to pass unimpeded
through the generator 28. The beam which passes
through the light generator 28 is conformed to the
shape of the opening 30.

The light pattern generator shown in FIG. 2 has a
trapezoidal shape. For the disclosed embodiment, the
base length is 0.8 inch, the sides are 1.5 inches and the
top is 1.75 inches. The plate 40 has a preferred thickness
of 0.04 inch.

Operation of the light pattern generator 28 is now
further described in reference to FIG. 3. The light beam
20 is focused to a smaller diameter by the lens 22 at the
region of the light pattern generator 28. Portions 46 of
the light beam 20 are reflected by the mirror surface of
layer 42 away from the pattern generator 28. Portion 48
of light beam 20 passes through the opening 30 and is in
the shape of the opening 30. The portion 48 of the beam
20 is directed to the lens 32 and refocused to be an
essentially collimated beam which produces the image
34 at the desired location on the stage. Portions 50 of
the light beam 20 are reflected back from the lens 32 as
well as from the interior surfaces of the housing 12. The
portions 50 which strike the nonreflective layer 44 are
absorbed in the surface of layer 44. Should the portions
50 be allowed to reflect back from the light pattern
generator 28 into the lens 32, these portions of light
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would produce spurious images would interfere with
the desired image 34. Therefore, the light reflected
within the housing between the light pattern generator
28 and 32 is absorbed at the surface of layer 44 to pre-
vent the directing of any interferring light rays through
the lens 32 toward the image 34. Should any portion of
the extraneous light between the light pattern generator
28 and the lens 32 be directed through the opening 30,
it will be either dissipated in the housing 12 or redi-
rected through the opening 30 in the correct shape of
the beam.

The method of manufacturing the light pattern gener-
ator 28 is now described in reference to FIG. 3. The
process begins with a large sheet of the transparent
plate 40. The plate 40 is preferably made of PYREX
glass with a thickness of 0.04 inch. On one surface of the
plate 40 there is deposited a layer of positive photo
resist which is in the shape of the desired image. On the
surface of the plate and the photo resist layer there is
then deposited a layer of aluminum having a thickness
of approximately 2,000 Angstroms. There is then depos-
ited on the surface of the aluminum a multilayer dielec-
tric coating which comprises a plurality of layers which
together have a thickness of approximately 2,000 Ang-
stroms. The multilayer dielectric coating consists of
alternating high and low index of refraction materials
which form an interference filter that functions as a
“black mirror”, which is a nonreflective surface that
absorbs light. Examples of materials that have the high
and low indexes of refraction are magnesium flouride
and zinc sulfide. The plate with the various coatings is
then exposed to acetone which dissolves the photo
resist and lifts all the layers of material which were
deposited immediately over the photo resist. The ace-
tone has no effect on the glass. As a result, there is
produced an opening through the deposited layers
which is in the desired shape of the image.

This process is carried out concurrently on a large
sheet of the material which comprises plate 40. Lines
are scribed across the glass sheet which includes the
plate 40. The sheet is then broken along the scribed lines
to produce the individual light pattern generators, such
as generator 28.

In the preferred embodiment of the present invention,
the layers 42 and 44 are on the same side of the plate 40.
However, it would be equally functional to have the
layers on opposite sides of the plate 40, but this would
require each layer to be etched separately.

In operation, the light pattern generator 28 passes a
portion of the light beam 20 to produce the desired
image. The reflective layer 42 reflects in excess of 95%
of the light that strikes the layer thereby preventing
most of the light from being absorbed by the light pat-
tern generator 28, which would otherwise tend to cre-
ate heat. The light fixture 10 is provided with air venti-
lation, not shown, which cools the generator 28. The
relatively low amount of heat absorbed by the genera-
tor 28 permits it to be cooled by forced air cooling. By
keeping the generator 28 at a relatively low tempera-
ture, it has a much greater lifetime than the conven-
tional metal design for gobos. The layer 44 serves to
absorb light, but the amount of this secondary reflected
light is quite small and therefore the actual heat which
is generated by the absorption of light by layer 44 is
very small.

A further advantage of the present invention is that
any desired image shape can be produced without the



4,779,176

5

limitation of support members for holding interior light
blocking members in place.

A still further advantage of the light pattern genera-
tor 28, as compared to conventional gobos, is that the
generator 28 is quite small and can be easily fitted on the
wheel 24 to produce a large number of image shapes in
a very compact space.

In summary, the present invention comprises a light
pattern generator which has a mirror surface that is
etched to permit the desired shape of beam to be passed
through the generator but which reflects the remainder
of the light beam to prevent heat buildup in the light
pattern generator itself.

Although several embodiments of the invention have
been illustrated in the accompanying Drawings and
described in the foregoing Detailed Description, it will
be understood that the invention is not limited to the
embodiments disclosed, but is capable of numerous
rearrangements, modifications and substitutions with-
out departing from the scope of the invention.

I claim:

1. A light pattern generator for producing an image in
a light beam, comprising:

a transparent plate for placement in said light beam,

and

a light reflective layer bonded to a surface of said
plate, said reflective layer having an opening in the
shape of said image for passing a portion of said
light beam therethrough to produce a beam in the
shape of said image, said reflective layer for reflect-
ing a portion of said light beam which does not pass
through said opening.

2. A light pattern generator as recited in claim 1 in-
cluding a nonreflective layer supported by said plate
and having an opening therein corresponding to said
opening in said reflective layer, said nonreflective layer
facing away from said light beam.

3. A light pattern generator as recited in claim 2
wherein said plate is heat resistant glass, said reflective
layer is aluminum and said nonreflective layer is a multi-
layer dielectric coating.

4. A light pattern generator as recited in claim 2
wherein said nonreflective layer is bonded to a surface
of said reflective layer.

5. A light pattern generator as recited in claim 4
wherein said layers are positioned on a surface of said
plate opposite from a surface of said plate which re-
ceives said light beam.

6. A light pattern generator for producing an image in
a light beam, comprising:

a transparent plate for transverse placement in said

light beam,

a light reflective layer bonded to said plate, said re-
flective layer having an opening in the shape of said
image,

a nonreflective layer bonded to said plate, said nonre-
flective layer having an opening in the shape of said
image and matched to the opening in said reflective
layer, and

said openings for passing a portion of a light beam
therethrough to produce a beam in the shape of
said image, said reflective layer for reflecting a
portion of said light beam which does not pass
through said openings, said nonreflective layer for
absorbing extraneous light which strikes said non-
reflective layer.
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7. A light pattern generator as recited in claim 6
wherein said nonreflective layer is bonded to the sur-
face of said reflective layer.

8. A light pattern generator as recited in claim 6
wherein said plate is heat resistant glass, said reflective
layer is aluminum and said nonreflective layer is a multi-
layer dielectric coating.

9. A lamp fixture for producing a light image, com-
prising:

a housing,

means mounted within said housing for producing a
light beam,

a transparent plate located within said housing for
transverse placement in said light beam,

a light reflective layer bonded to a surface of said
plate opposite from said means for producing a
light beam,

a nonreflective layer bonded to the surface of said
reflective layer, and

said layers having a common opening therein in the
shape of said image wherein a portion of said light
beam passes through said opening to produce a
beam in the shape of said image, said light reflec-
tive layer for reflecting the portion of said light
beam which does not pass through said opening,
said nonreflective layer for absorbing extraneous
light received at the surface thereof, such as light in
said beam which is reflected by a lens.

10. A lamp fixture as recited in claim 9, wherein said
reflective layer reflects at least 95% of the light which
strike said reflective layer.

11. A lamp fixture as recited in claim 9 wherein said
plate is heat resistant glass, said reflective layer is alumi-
num and said nonreflective layer is a multilayer dielec-
tric coating.

12. A lamp fixture for producing a light image, com-
prising:

a housing,

means mounted within said housing for producing a
light beam,

a transparent plate located within said housing and
placed transversely in said light beam,

a light reflective layer bonded to a surface of said
plate, said reflective layer having an opening in the
shape of said image for passing a portion of said
light therethrough to produce a beam in the shape
of said image, said reflective layer for reflecting the
portion of said light beam not used to produced
said image, and

a lens mounted in said housing on the opposite side of
said plate from said means for producing a light
beam, said lens for focusing said beam which has
passed through said opening in said layer and is in
the shape of said image.

13. A lamp fixture as recited in claim 12 wherein said
transparent plate has a nonreflective layer facing said
lens for absorbing extraneous light, said nonreflective
layer having an opening therein which matches the
opening in said reflective layer.

14. A lamp fixture as recited in claim 13 wherein said
nonreflective layer is positioned on the surface of said
reflective layer.

15. A lamp fixture as recited in claim 13 wherein said
plate is heat resistant glass, said reflective layer is alumi-
num and said nonreflective layer is a multilayer dielec-

tric coating.
* * * * *
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[57] ABSTRACT

A light pattern generator is utilized to produce an image
which is projected onto a stage or screen. The image is
derived from a beam of light. The light pattern genera-
tor comprises a heat resistant glass plate having a reflec-
tive layer deposited on one surface thereof. A nonre-
flective layer is deposited on the surface of the reflec-
tive layer. Both of the layers are etched to produce an
opening extending through the layers wherein the open-
ing has the shape of the desired image. The beam of
light is directed through the transparent plate and the
portions not passed through the opening are reflected
by the mirror surface of the reflective layer. This pre-
vents the buildup of heat within the light pattern gener-
ator. Any extraneous light which is received at the
nbnreflective layer is absorbed to prevent the escape of
unwanted light and its projection to the stage.
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REEXAMINATION CERTIFICATE
ISSUED UNDER 35 U.S.C. 307

THE PATENT IS HEREBY AMENDED AS
INDICATED BELOW.

Matter enclosed in heavy brackets [ ] appeared in the
patent, but has been deleted and is no longer a part of the
patent; matter printed in italics indicates additions made
to the patent.

AS A RESULT OF REEXAMINATION, IT HAS
BEEN DETERMINED THAT:

Claims 1, 6, 9, 12 are determined to be patentable as
amended.

Claims 2-5, 7, 8, 10, 11, 13-15, dependent on an
amended claim, are determined to be patentable.

New claims 16--26 are added and determined to be
patentable

1. A light pattern generator for producing an image in
a light beam having a potentially damaging infrared por-
tion, comprising:

a transparent plate for placement in said light beam,

and

means having an opening in the shape of said image for
reflecting a portion of said light beam which does not
pass through said opening including a sufficient
amount of the infrared portion of the light beam Io
prevent excessive heat build up in said light pattern
generator, said means including a [light] reflective
layer [bonded to a surface of said plate, said reflec-
tive layer] having [an] seid opening in the shape
of said image for passing a portion of said light
beam therethrough to produce a beam in the shape
of said image [, said reflective layer for reflecting a
portion of said light beam which does not pass
through said opening].

6. A light pattern generator for producing an image in
a light beam having a potentially damaging infrared por-
tion, comprising:

a transparent plate for transverse placement in said

light beam;

means having an opening in the shape of said image for
reflecting a portion of said light beam which does not
pass through said opening including a sufficient
amount of the infrared portion of the light beam 1o
prevent excessive heat build up in said light pattern
generator, said means including a [light] reflective
layer bonded to said plate, said reflective layer
having [an] said opening in the shape of said
image; :

a nonreflective layer bonded to said plate, said nonre-
flective layer having an opening in the shape of said
image and matched to the opening in said reflective
layer; and

said openings for passing a portion of [a] said light
beam therethrough to produce a beam in the shape
of said image, [said reflective layer for reflecting a
portion of said light beam which does not pass
through said openings] said nonreflective layer
[for] being capable of absorbing extraneous light
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reflected from downstream of said light pattern gener-
‘ator which strikes said nonreflective layer.

9. A lamp fixture for producing a light image, com-
prising:

a housing,

means mounted within said housing for producing a

light beam having a potentially damaging infrared
portion, and

a light pattern generator comprising:

a transparent plate located within said housing for

transverse placement in said light beam,

means having an opening in the shape of said image for

reflecting a portion of said light beam which does not

pass through said opening including a sufficient

amount of the infrared portion of the light beam to

prevent excessive heat buildup in said light pattern

generator, said means including a [light] reflective

layer bonded to a surface of said plate opposite*
from said means for producing a light beam,

a nonreflective layer bonded io the surface of said

reflective layer, and

said layers having a common opening therein in the

shape of said image wherein a portion of said light
beam passes through said openings to produce a
beam in the shape of said image. [said light reflec-
tive layer for reflecting the portion of said light
beam which does not pass through said opening},
said nonreflective layer Lfor] being capable of
absorbing extraneous light received at the surface
thereof from downstream of said light pattern genera-
tor, such as light in said beam which is reflected by
a lens. '

12. A lamp fixture for producing a light image, com-
prising:

a housing,

means mounted within said housing for producing a

light beam, having a potentially damaging infrared
portion, and

a light pattern generator comprising.

a transparent plate located within said housing and

placed transversely in said light beam,

means having an opening in the shape of said image for

reflecting a portion of said light beam which does not
pass through said opening including a sufficient
amount of the infrared portion of the light beam to
prevent excessive heat build up in said light pattern
generator, said means including a [light] reflective
layer bonded to a surface of said plate, said reflec-
tive layer having [an] said opening in the shape of
said image for passing a portion of said light beam
therethrough to produce a beam in the shape of
said image, [said reflective layer for reflecting the
portion of said light beam not used to produced
said image,} and

a lens mounted in said housing on the opposite side of

said plate from said means for producing a light
beam, said lens for focusing said beam which has
passed through said opening in said layer and is in
the shape of said image.

16. A light pattern-generator in combination with a light
beam generating source to produce an image in said light
beam comprising:

a transparent plate for placement in said light beam; and

a light reflective layer bonded to a surface of said plate,

said reflective layer having an opening in the shape of
said image for passing a portion of said light beam
therethrough to produce a beam in the shape of said
image, said reflective layer being positioned such that
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the reflective layer faces the light beam generating

source, said reflective layer being capable of reflecting’

a portion of said light beam whtch does not pass
through said opening.

17. A light pattern generator accardmg to claim 16,
Sfurther including a nonreflective layer supported by said
plate and having an opening therein corresponding to said
opening in said reflective layer, said nonreflective layer
being exposable to light reflected from downstream of said
light pattern generator and being capable of absorbing such
downstream light which strikes said nonreflective layer.

18. A light pattern generator according to claim 17,
wherein said nonreflective layer comprises a multilayer
dielectric coating having varying high and low index of

* refraction materials.

19. A light pattern generator according to claim I,
wherein said reflective layer has a mirror finish exposable
to said light beam.

20. A light patiern generator in combination with a light
beam generating source for producing an image in a light
beam comprising: .

a transparent plate for placement in said light beam;

a reflective layer bonded to a surface of said plate so as

10 be exposable to said light beam, said reflective layer
having an opening in the shape of said image for
passing a portion of said light beam therethrough to
produce light in the shape of said image, said reflective
layer being positioned such that the reflective layer
faces the light beam generating source, said reflective
layer being capable of reflecting a portion of said light
beam which does not pass through said opening; and
nonreflective layer disposed on the opposite surface of
said plate bonded with said reflective layer and being
exposable to light from downstream of the light pat-
tern generator, said nonreflective layer having an
opening corresponding to the opening in said reflective
layer, said nonreflective layer being capable of absorb-
ing said light from downstream of the light pattern
generator.
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a housing;
means mounted within said housing for producing a
light beam;
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4
light image generators in the path of said light beam.
each of said light image generators comprising:

a transparent plate;

a light reflective layer bonded to a surface of said plate
so as to be exposable to said means for producing a
light beam, said layer having an opening therein in the
shape of said image wherein a portion of said light
beam passes through said opening to produce light in
the shape of said image, said light reflective layer
being capable of reflecting the portion of said light
beam which does not pass through said opening.

22. A lighting fixture according to claim 21, wherein
each of said light image generators further includes a non-
reflective layer bonded 10 said plate and having an opening
therein corresponding to said opening in said reflective
layer, said nonreflective layer being exposable to light from
downstream of the light image generator and being capable
of absorbing such downstream light which strikes said
nonreflective layer.

23. A lighting fixture according to claim 22, wherein
said nonreflective layer comprises a multilayer dielectric
coating having varying high and low index of refraction
materials.

24. A lighting fixture according to claim 21, wherein
each of said light image generators is capable of placement
edge to edge about the periphery of said pattern wheel such
that there is neither blocking of light nor the escape of white
light between adjacent image generators.

25. A lighting fixture according to claim 21, wherein
each of said light image generators has a trapezoidal shape.

26. A light pattern generator comptrising:

a transparent plate having opposed surfaces,

means for reflecting a sufficient amount of potentially
damaging infrared energy from a light beam incident
thereon to prevent excessive heat buildup in said gen-
erator, said means including a reflective layer being
bonded 10 one surface of said transparent plate and
having an opening in the shape of a desired image;
and
non-reflective layer jfor absorbing light incident
thereon, said non-reflective layer being bonded to the
other surface of said transparent plate and having an
opening corresponding to the opening in said reflective

layer.
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