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(54) LOUVER FOR LED LIGHT ENGINES

(57) A louver (10) may be installed on or within a light
fixture (20) containing a light emitting diode (LED) light
engine (22) to distribute and diffuse light. The louver (10)
includes a number of individual fins (14) that define ap-
ertures (16) within the louver (10). The louver (10) is po-

sitioned sufficiently close to LEDs (24) provided with the
light fixture (20) so that high angle light emission from
the LEDs (24) may be blocked, reflected, refracted, or
otherwise managed.
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Description

REFERENCE TO RELATED APPLICATIONS

[0001] This application claims the benefit of U.S. Pro-
visional Application Serial No. 62/284,359, filed on Sep-
tember 28, 2015, and entitled LOUVER FOR LED LIGHT
ENGINE, the content of which is hereby incorporated in
its entirety by this reference.

FIELD OF THE INVENTION

[0002] Embodiments of the present invention relate to
a louver that may be installed on or within a light fixture
containing a light emitting diode (LED) light engine to
better distribute and diffuse light.

BACKGROUND

[0003] LED light engines, which may be fitted as orig-
inal equipment or installed as retrofit kits, are increasingly
popular due to their long life and efficiency compared to
other light sources. LED light engines also have a form
factor that is different from traditional light sources. For
example, some LED light engines may include a number
of small LEDs mounted to a printed circuit board (PCB).
Because of this form factor, with a flat surface and many
point-like sources of light, traditional housings, reflectors,
and lenses may not provide optimal scattering, diffusion,
refraction, and/or reflection of light coming from an LED
light engine. As a result, LED light fixtures or retrofit kits
may distribute light unevenly, leading to bright spots, dark
spots, or areas of high glare. In particular, high angle light
emission from LED light engines may not be effectively
reflected, refracted, or diffused and lead to glare or other
undesirable lighting patterns that may be unpleasant or
annoying to a viewer.

SUMMARY

[0004] The terms "invention," "the invention," "this in-
vention" and "the present invention" used in this patent
are intended to refer broadly to all of the subject matter
of this patent and the patent claims below. Statements
containing these terms should be understood not to limit
the subject matter described herein or to limit the mean-
ing or scope of the patent claims below. Embodiments
of the invention covered by this patent are defined by the
claims below, not this summary. This summary is a high-
level overview of various embodiments of the invention
and introduces some of the concepts that are further de-
scribed in the Detailed Description section below. This
summary is not intended to identify key or essential fea-
tures of the claimed subject matter, nor is it intended to
be used in isolation to determine the scope of the claimed
subject matter. The subject matter should be understood
by reference to appropriate portions of the entire speci-
fication of this patent, any or all drawings, and each claim.

[0005] According to certain embodiments of the
present invention, a louver may be installed on or within
a light fixture containing an LED light engine to better
distribute and diffuse light. The louver includes a number
of individual fins that define apertures within the louver.
The louver is positioned sufficiently close to the LEDs so
that high angle light emission from the LEDs may be
blocked, reflected, refracted, or otherwise managed.

BRIEF DESCRIPTION OF THE DRAWINGS

[0006] The features and components of the following
figures are illustrated to emphasize the general principles
of the present disclosure. Corresponding features and
components throughout the figures can be designated
by matching reference characters for the sake of consist-
ency and clarity.

Figure 1 is an exploded perspective view of one em-
bodiment of a lighting fixture having a louver accord-
ing to one embodiment of the invention.
Figure 2 is a cross-sectional view of the lighting fix-
ture of Figure 1 provided with an outer lens.
Figure 3 is a perspective view of a louver according
to another embodiment of the invention.
Figure 4 is an enlarged sectional view of a louver
according to another embodiment of the invention.
Figure 5 is an enlarged view of a louver according
to another embodiment of the invention.
Figures 6A-F are detail sectional views of fins of a
louver according to another embodiment of the in-
vention.

DETAILED DESCRIPTION

[0007] The subject matter of embodiments of the
present invention is described here with specificity to
meet statutory requirements, but this description is not
necessarily intended to limit the scope of the claims. The
claimed subject matter may be embodied in other ways,
may include different elements or steps, and may be used
in conjunction with other existing or future technologies.
This description should not be interpreted as implying
any particular order or arrangement among or between
various steps or elements except when the order of in-
dividual steps or arrangement of elements is explicitly
described.
[0008] The terms "invention," "the invention," "this in-
vention" and "the present invention" used in this patent
are intended to refer broadly to all of the subject matter
of this patent and the patent claims below. Statements
containing these terms should be understood not to limit
the subject matter described herein or to limit the mean-
ing or scope of the patent claims below. Embodiments
of the invention covered by this patent are defined by the
claims below, not this summary. This summary is a high-
level overview of various aspects of the invention and
introduces some of the concepts that are further de-
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scribed in the Detailed Description section below. This
summary is not intended to identify key or essential fea-
tures of the claimed subject matter, nor is it intended to
be used in isolation to determine the scope of the claimed
subject matter. The subject matter should be understood
by reference to appropriate portions of the entire speci-
fication of this patent, any or all drawings and each claim.
[0009] Embodiments of the present invention relate to
a louver that may be installed on or within a light fixture
containing an LED light engine to better distribute and
diffuse light. Figures 1 and 2 illustrate one embodiment
of a louver 10 for installation in a fixture housing 12 of a
light fixture 20. The light fixture 20 further includes a light
engine 22 provided in the fixture housing 12 to generate
light. The light engine 22 includes a printed circuit board
("PCB") 18 onto which LEDs 24 are mounted. The area
above the light engine 22 is the non-light emitting side
40 of the fixture 20 (because light is not directed toward
that region of the light fixture 20) whereas the area below
the light engine 22 is the light emitting side 42 of the
fixture 20 from which light is emitted from the light fixture
20.
[0010] The louver 10 includes a number of individual
fins 14 that define apertures 16 (see Figure 3) within the
louver 10. In certain embodiments, the louver 10 is de-
signed to be mounted onto the PCB 18 of the light engine
22 such that the apertures 16 of the louver 10 and the
LEDs 24 on the PCB 18 align (i.e., light emitted from the
LEDs 24 is able to pass through the apertures 16 of the
louver 10). As can be seen in Figure 1, the width of the
louver 10 can be narrowed or otherwise shaped or con-
figured so as to accommodate other components (such
as electrical components) on the PCB 18. Different con-
structions or arrangements of the louver 10 may also be
used. For example, the louver 10 may be attached di-
rectly to the fixture housing 12, or other hardware asso-
ciated with an assembled lighting fixture 20. Any arrange-
ment or attachment of the components of the lighting
fixture 20 may be used, so long as the louver 10 is posi-
tioned sufficiently close to the LEDs 24 so that high angle
light emission from the LEDs 24 may be blocked, reflect-
ed, refracted, or otherwise managed.
[0011] The louver 10 may be constructed with one or
more locating features, including locating pins, recesses,
or other features that are designed to mate with other
features of the PCB 18, fixture housing 12, or other com-
ponents of the light engine 22 and/or lighting fixture 20.
In one non-limiting example, the louver 10 may have
holes 28 for fasteners 26, such as screws, rivets, bolts,
or the like, that secure or affix the louver 10 to the PCB
18, fixture housing 12, or other components of the LED
light engine 22 and/or lighting fixture 20. In some embod-
iments, alternative methods of securing the louver 10 into
the lighting fixture 20 may be employed. For example,
the louver 10 may be snapped, glued, or otherwise mold-
ed onto the PCB 18, fixture housing 12, or any other
components of the lighting fixture 20 and/or LED light
engine 22.

[0012] The louver 10 may be designed to work alone,
or in conjunction with other light management compo-
nents in the lighting fixture 20. For example, in some light-
ing fixtures 20, the louver 10 may be the only reflecting,
refracting, or light directing device necessary in certain
applications. However, in other fixtures 20, for example
as illustrated in Figure 2, the louver 10 may be designed
to work with other light management components such
as a lens 30, reflector, or other light directing features of
a light fixture 20.
[0013] Figure 3 shows an embodiment of a louver 10
in isolation The louver 10 comprises the plurality of ap-
ertures 16 separated by fins 14. The individual apertures
16 and corresponding fins 14 are configured such that,
when installed on the PCB 18 or in the lighting fixture 20,
the apertures 16 may align with individual or small group-
ings of LEDs 24. As shown in Figure 3, the louver 10 may
be a long, rectangular component designed for a PCB
18 with one, two, or more rows of LEDs 24. However, in
other embodiments, the louver 10 may take on any shape
and/or the apertures 16 provided on the louver 10 in any
number, location, and orientation as necessary for a par-
ticular PCB 18 or lighting fixture 20. For example, the
louver 10 may be square, rectangular, circular, or any
other shape as desired or required for a particular PCB
18 or lighting fixture 20. Multiple louvers 10 may also be
used with a single fixture 20, light engine 22, or PCB 18.
[0014] The louver 10 may be manufactured from a va-
riety of materials including polymeric materials, metals,
composites, or any other material that may be shaped or
formed into the necessary geometry. In certain embodi-
ments, the louver 10 may be a stamped metal component
or injection molded from a polymeric material. The louver
10 may also be constructed of multiple smaller compo-
nents that are assembled together, as with fasteners or
adhesives, to form the full-size part. Coatings may be
used to enhance or tailor the reflective, refractive, or
specular properties of the louver 10. In some cases, the
louver 10 may be painted or otherwise colored for aes-
thetic purposes.
[0015] Figures 4 and 5 are enlarged sectional and per-
spective views, respectively, of embodiments of the lou-
ver 10. In some examples, the base of the louver 10 may
be flush with the emitting surface of the LEDs 24. This
configuration may provide an efficient use of the space
between the LEDs 24 and provides clearance for any
solder points. In other examples, the base of the louver
10 and the top emitting surface of the LEDs 24 are not
flush. As one non-limiting example, the sides of the base
defining the apertures 16 may extend below the LEDs 24.
[0016] Referring to Figures 4 and 5, the light control
properties of the louver 10 may be at least partially dic-
tated by fin height H, fin separation or pitch S, the
shape/profile of the fins 14, and the size of louver aper-
tures 16. Altering any of these variables permits tailoring
the light control properties of the louver 10 to a particular
application.
[0017] The louver apertures 16 may be of any size or
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shape. The size of the louver apertures 16 may be de-
termined by the fin pitch S and the fin thickness at the a
base 41 of the fins 14. Closer fin spacing (i.e., smaller
fin pitch S values) and narrower louver apertures 16 may
restrict direct emission of light from the LEDs 24 to lower
angles, and prevent more high angle emissions. In con-
trast, spacing the fins 14 farther apart (i.e., larger fin pitch
S values) and wider louver apertures 16 may place the
cutoff for high angle emissions at a greater angle such
that more high angle light is emitted from the fixture 20.
In some cases, smaller fin spacing may restrict the height
that can be manufactured to the extent that the angle of
light that can be influenced is restricted. A larger spacing
may allow an increased influence over the light emission,
but at the expense of compactness of the LED light en-
gine.
[0018] Fin height H may also influence the angle of
light emission. Greater fin heights H may restrict direct
light emissions from the LEDs 24 to lower angles while
lower fin heights H may increase the angle of emission.
In certain embodiments, the effectiveness and extent of
the light control properties of the louver 10 may also be
characterized by the ratio of the fin height H to the fin
pitch S (i.e. the ratio of H:S), and by the location of indi-
vidual LEDs 24 within the louver apertures 16. For ex-
ample and without limitation, if a particular LED 24 is
offset with respect to the louver aperture 16, the light
control properties of the louver 10 may be asymmetrical.
Fin height H, fin pitch S, and the location of individual
LEDs 24 within the fin aperture 16 may determine what
percentage of light emitted from the LED 24 may be in-
fluenced by the louver 10. In various examples, the ratio
of H:S, as well as other characteristics of the fins 14 and
apertures 16, may be adjusted such that the cutoff angle
from horizontal may be from about 0 degrees to about
90 degrees, such as from about 10 degrees to about 75
degrees, such as from about 15 degrees to about 70
degrees, such as from about 20 degrees to about 65
degrees, such as from about 25 degrees to about 60
degrees, such as from about 30 degrees to about 55
degrees, or various other suitable angles. The shape and
optical properties of the fins 14 may further influence how
the affected light emissions may be scattered, reflected,
or otherwise directed.
[0019] Figure 4 illustrates one non-limiting example of
a high angle ray of light 43 emanating from an LED 24
and through the louver aperture 16 that may strike a fin
14. This ray of light 43 may then be redirected, reflected,
refracted, or diffused depending on the shape and any
surface coatings or other optical characteristics of the
louver fins 14. Some individual fins 14 may have two
faces 32 and 62, and a crown 34 between the two faces
32 and 62. The faces 32 and 62 and crown 34 may have
profiles or shapes selected to reflect or refract light in a
particular direction, distribution, or illumination pattern.
For example and without limitation, the fin faces 32 and
62 may be of any curved shape (including convex and
concave) as well as planar. Moreover, the face 32 of one

fin 14 may be different than the face 62 of the fin 14. For
example, Figure 5 shows fins 14 where face 32 is con-
cavely curved and face 62 is convexly curved. Similarly,
the fin crown 34 may be curved, angled, or squared off.
Surface coatings applied to the louver 10 or fins 14 may
further tailor the optical properties of the louver 10. Re-
flective, refractive, specular, or diffusive coatings may be
applied to the louver 10 or individual fins 14 to influence
the direction and intensity of light in the illumination pat-
tern.
[0020] The fins 14 illustrated in Figure 4 have a sub-
stantially parabolic shape and extend substantially per-
pendicular to a louver base 36 at regular intervals. How-
ever, in some embodiments, the fins 14 may have other
shapes or profiles. Figures 6A-F illustrate various other
non-limiting examples of shapes or profiles of the fins 14.
A fin profile may be symmetrical or asymmetrical and not
all fins 14 on a louver 10 need be identical. The fins 14
may also be spaced at regular or irregular intervals on
the louver base 36. As one non-limiting example, the fins
14 may be shaped to extend at least partially over one
or more LEDs 24 mounted on the PCB 18, light fixture
20, and/or light engine 22 so as to create, for example,
an asymmetric distribution (see, e.g., Figures 6B, 6C).
[0021] In another embodiment, the fins 14 extending
from the louver 10 may form a grid pattern on the PCB
18. Such a configuration may be suitable when multiple
rows of LEDs 24 extend along the length of the PCB 18.
For example, one or more longitudinal rib(s) may extend
down the length of the louver 10 and divide the fins 14,
thus creating more discrete apertures 16 to accommo-
date the rows of LEDs 24.
[0022] Any other geometric or curvilinear shape of the
fins 14 is contemplated to achieve the desired light dis-
tribution from the fixture 20. Individual louver fins 14 may
be molded or formed with, or mounted to, the louver base
36 at any angle to influence the directionality and light
distribution light from the louver 10. Furthermore, the par-
ticular characteristics of any individual fin 14 and its as-
sociated louver aperture 16, including but not limited to,
its height H, angle with respect to the louver base 36,
separation (i.e., pitch S) from adjacent fins 14, fin shape,
profile of the fin face 32, profile of the fin crown 34, applied
coatings, or offset with respect to individual LEDs 24 may
differ with respect to any other individual fin 14 on the
louver 10.
[0023] A collection of exemplary embodiments, includ-
ing at least some explicitly enumerated as "ECs" (Exam-
ple Combinations), providing additional description of a
variety of embodiment types in accordance with the con-
cepts described herein are provided below. These ex-
amples are not meant to be mutually exclusive, exhaus-
tive, or restrictive; and the invention is not limited to these
example embodiments but rather encompasses all pos-
sible modifications and variations within the scope of the
issued claims and their equivalents.

EC 1. A light fixture comprising: a housing; a light
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engine mounted on the housing, the light engine
comprising a plurality of light emitting diodes (LEDs)
provided on a printed circuit board (PCB); a louver
positioned over the PCB, the louver comprising a
plurality of fins extending from a base of the louver,
the louver further defining apertures between adja-
cent fins, wherein at least one aperture of the louver
is aligned with and proximate to at least one LED of
the plurality of LEDs such that light emitted from the
at least one LED is directed through the at least one
aperture.
EC 2. The light fixture of any of the preceding or
subsequent example combinations, wherein the lou-
ver is mounted on the light engine through locating
features, and wherein the locating features comprise
screws, rivets, or bolts.
EC 3. The light fixture of any of the preceding or
subsequent example combinations, wherein the lou-
ver is mounted on the PCB.
EC 4. The light fixture of any of the preceding or
subsequent example combinations, wherein the lou-
ver is mounted on the housing through locating fea-
tures, and wherein the locating features comprise
screws, rivets, or bolts.
EC 5. The light fixture of any of the preceding or
subsequent example combinations, wherein the at
least one aperture is aligned with a grouping of LEDs
of the plurality of LEDs.
EC 6. The light fixture of any of the preceding or
subsequent example combinations, wherein the lou-
ver is rectangular.
EC 7. The light fixture of any of the preceding or
subsequent example combinations, wherein each fin
of the plurality of fins comprises at least one face
and a crown, wherein the at least one face has a
face profile, and wherein the crown has a crown pro-
file.
EC 8. The light fixture of any of the preceding or
subsequent example combinations, wherein the
face profile is curved or planar.
EC 9. The light fixture of any of the preceding or
subsequent example combinations, wherein the
crown profile is curved, angled, or squared.
EC 10. The light fixture of any of the preceding or
subsequent example combinations, wherein the
face is a first face and the face profile is a first face
profile, wherein each fin of the plurality of fins com-
prises a second face spaced apart from the first face
through the crown, and wherein the second face has
a second face profile.
EC 11. The light fixture of any of the preceding or
subsequent example combinations, wherein the first
face profile and the second face profile have a same
shape.
EC 12. The light fixture of any of the preceding or
subsequent example combinations, wherein a
shape of the first face profile is different from a shape
of the second face profile.

EC 13. The light fixture of any of the preceding or
subsequent example combinations, wherein the
second face profile is curved or planar.
EC 14. The light fixture of any of the preceding or
subsequent example combinations, wherein the lou-
ver comprises a surface coating on at least one fin
of the plurality of fins.
EC 15. The light fixture of any of the preceding or
subsequent example combinations, wherein the sur-
face coating is at least one of a reflective coating, a
refractive coating, a specular coating, or a diffusive
coating.
EC 16. The light fixture of any of the preceding or
subsequent example combinations, wherein at least
one of the plurality of fins is symmetrical about an
axis extending through the crown.
EC 17. The light fixture of the preceding or subse-
quent example combinations, wherein at least one
of the plurality of fins is asymmetrical about an axis
extending through the crown.
EC 18. A method of assembling a light fixture com-
prising: providing a plurality of light emitting diodes
(LEDs) within a housing of the light fixture; position-
ing a louver proximate to the plurality of LEDs, the
louver comprising a plurality of fins extending from
a base of the louver and apertures defined between
adjacent fins; aligning at least one aperture with at
least one LED of the plurality of LEDs; and securing
the louver in such alignment with the LEDs.
EC 19. The method of any of the preceding or sub-
sequent example combinations, wherein providing
the plurality of LEDs within the housing comprises
mounting a printed circuit board (PCB) with the plu-
rality of LEDs to the housing.
EC 20. The method of any of the preceding or sub-
sequent example combinations, wherein securing
the louver comprises mounting the louver to the PCB
through locating features.
EC 21. The method of any of the preceding or sub-
sequent example combinations, wherein securing
the louver comprises mounting the louver to the
housing through locating features.
EC 22. The method of any of the preceding or sub-
sequent example combinations, wherein aligning the
at least one aperture with the at least one LED of the
plurality of LEDs comprises aligning the at least ap-
erture with a grouping of LEDs of the plurality of
LEDs.

[0024] The foregoing is provided for purposes of illus-
trating, explaining, and describing embodiments of the
present invention. Further modifications and adaptations
to these embodiments will be apparent to those skilled
in the art and may be made without departing from the
scope or spirit of the invention. Different arrangements
of the components depicted in the drawings or described
above, as well as components and steps not shown or
described are possible. Similarly, some features and sub-
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combinations are useful and may be employed without
reference to other features and subcombinations. Em-
bodiments of the invention have been described for illus-
trative and not restrictive purposes, and alternative em-
bodiments will become apparent to readers of this patent.
Accordingly, the present invention is not limited to the
embodiments described above or depicted in the draw-
ings, and various embodiments and modifications can
be made without departing from the scope of the inven-
tion.

Claims

1. A light fixture (20) comprising:

a housing;
a light engine (22) mounted on the housing, the
light engine (22) comprising a plurality of light
emitting diodes (LEDs (24)) provided on a print-
ed circuit board (PCB) (18);
a louver (10) positioned over the PCB (18), the
louver (10) comprising a plurality of fins (14) ex-
tending from a base (36) of the louver (10), the
louver (10) further defining apertures (16) be-
tween adjacent fins (14), wherein at least one
aperture of the louver (10) is aligned with and
proximate to at least one LED (24) of the plurality
of LEDs (24) such that light emitted from the at
least one LED (24) is directed through the at
least one aperture.

2. The light fixture (20) of claim 1, wherein the louver
(10) is mounted on the light engine (22) through lo-
cating features, and wherein the locating features
comprise screws, rivets, or bolts.

3. The light fixture (20) of claim 2, wherein the louver
(10) is mounted on the PCB (18).

4. The light fixture (20) of any preceding claim, wherein
the louver (10) is mounted on the housing through
locating features, and wherein the locating features
comprise screws, rivets, or bolts.

5. The light fixture (20) of any preceding claim, wherein
the at least one aperture is aligned with a grouping
of LEDs (24) of the plurality of LEDs (24).

6. The light fixture (20) of any preceding claim, wherein
the louver (10) is rectangular.

7. The light fixture (20) of any preceding claim, wherein
each fin (14) of the plurality of fins (14) comprises at
least one face (32, 62) and a crown (34), wherein
the at least one face (32, 62) has a face profile, and
wherein the crown (34) has a crown profile.

8. The light fixture (20) of claim 7, wherein the face
profile is curved or planar.

9. The light fixture (20) of claim 7 or 8, wherein the
crown profile is curved, angled, or squared.

10. The light fixture (20) of claim 7-9, wherein at least
one of the plurality of fins (14) is symmetrical about
an axis extending through the crown (34).

11. The light fixture (20) of claim 7-10, wherein at least
one of the plurality of fins is asymmetrical about an
axis extending through the crown.

12. The light fixture (20) of any preceding claim, wherein
the louver (10) comprises a surface coating on at
least one fin (14) of the plurality of fins (14).

13. The light fixture (20) of claim 12, wherein the surface
coating is at least one of a reflective coating, a re-
fractive coating, a specular coating, or a diffusive
coating.

9 10 



EP 3 147 559 A1

7



EP 3 147 559 A1

8



EP 3 147 559 A1

9



EP 3 147 559 A1

10



EP 3 147 559 A1

11



EP 3 147 559 A1

12



EP 3 147 559 A1

13

5

10

15

20

25

30

35

40

45

50

55



EP 3 147 559 A1

14

5

10

15

20

25

30

35

40

45

50

55



EP 3 147 559 A1

15

REFERENCES CITED IN THE DESCRIPTION

This list of references cited by the applicant is for the reader’s convenience only. It does not form part of the European
patent document. Even though great care has been taken in compiling the references, errors or omissions cannot be
excluded and the EPO disclaims all liability in this regard.

Patent documents cited in the description

• US 62284359 A [0001]


	bibliography
	abstract
	description
	claims
	drawings
	search report
	cited references

