UNITED STATES DISTRICT COURT
EASTERN DISTRICT OF WISCONSIN

MILWAUKEE DIVISION
RUUD LIGHTING, INC., )
a Wisconsin corporation, )
Plaintiff, )
) Case No.
V. )
) Judge
COOPER LIGHTING, LLC )
a Deleware corporation, ) JURY TRIAL DEMANDED
Defendant. )

COMPLAINT FOR PATENT INFRINGEMENT

NOW COMES Plaintiff, RUUD LIGHTING, INC. (“Ruud”), and complains of

Defendant, COOPER LIGHTING, LLC (“Cooper”), as follows:
Parties

1. Plaintiff, Ruud, was incorporated under the laws of the State of Wisconsin in 1982 and
is in good standing. Ruud’s principal place of business is at 9201 Washington Avenue, Racine,
Wisconsin.

2. On information and belief, Defendant, Cooper, is a Delaware limited liability
corporation with its principal place of business at 1121 Highway 74 South, Peachtree City,
Georgia.

Jurisdiction and Venue

3. This action arises under the patent laws of the United States, including 35 U.S.C.

§§271 and 281. This Court has jurisdiction over the subject matter of this action under 28 U.S.C.

§§1331 and 1338(a).

Case 2:10-cv-00280-PJG Filed 04/02/10 Page 1 of 31 Document 1



4. Venue is proper in this judicial district pursuant to 28 U.S.C. §1400(b) because
infringement by Cooper has occurred in this district. Venue is also proper in this judicial district
pursuant to 28 U.S.C. §§1391(b) and 1391(c) since a substantial part of the events giving rise to
the claims occurred in this district, and Cooper does or has done business in this district and is
subject to personal jurisdiction in this district.

Background

5. Ruud has long been and is currently engaged in the manufacture and sale of industrial
lighting products and conducts business throughout the United States and elsewhere.

6. Alan J. Ruud, Kurt Wilcox, Steven J. Patkus and Wayne Guillien, working for Ruud,
invented a unique LED lighting apparatus and, with respect to such invention, on September 25,
2007, filed a patent application (Serial No. 11/860,887) (“the ‘887 application”), which was a
continuation-in-part of Serial No. 11/541,908 (now abandoned), with the United States Patent
and Trademark Office (“USPTO”).

7. The 887 application matured into United States Patent No. 7,686,469, titled “LED
Lighting Fixture,” which issued on March 30, 2010 (“the ‘469 Patent”) (Exhibit 1). The ‘469
Patent is assigned to Ruud and Ruud owns and has all right, title and interest in and to the ‘469
Patent. The Ruud ‘469 Patent is valid and subsisting.

8. Ruud has standing to sue for infringement of the ‘469 Patent.

9. Since prior to the events complained of herein, Ruud has manufactured and sold
numerous LED products based on the inventions of the ‘469 Patent for roadway, area and street
lighting application, including Ruud’s The Edge® LED Floodlight and certain LEDway®

lighting products. Ruud has fully complied with the marking requirements of 35 U.S.C. §287,
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including, without limitation, by placing the relevant patent numbers on its lighting products.
The Ruud LED products based on the inventions of the ‘469 Patent have enjoyed tremendous
commercial success.

10. Cooper is in the business of designing, manufacturing and selling lighting products
throughout the United States, including in this judicial district.

11. Recently, it came to Ruud’s attention that Cooper, under its McGraw-Edison brand,
was offering for sale and selling a product, known as its “Ventus LED Area/Roadway
Luminaire,” that infringes claims of the ‘469 Patent.

12. Cooper has made, offered for sale and sold, and continues to make, offer for sale and
sell, the infringing “Ventus LED Area/Roadway Luminaire” product throughout the United
States, including within this judicial district.

13. On information and belief Cooper had knowledge of Ruud’s ‘479 Patent beginning
before its issuance and still proceeded to prepare for and commence infringement of the ‘469
Patent, and continued doing so after issuance of the Patent. On information and belief, Cooper’s

infringement is intentional.

COUNT I - DIRECT PATENT INFRINGEMENT
14. Paragraphs 1-13 are realleged and incorporated by reference as if fully set forth
herein.
15. Cooper has infringed claims of the ‘469 Patent at least by making, using, selling or
offering to sell at least its “Ventus LED Area/Roadway Luminaire” product. Such conduct by

Cooper is without Ruud’s consent.
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16. Such conduct by Cooper constitutes direct patent infringement, such infringement
being literal and/or infringement under the doctrine of equivalents, in violation of 35 U.S.C.
§271(a).

17. Ruud has been and continues to be irreparably harmed, and has suffered and
continues to suffer damages, by such infringement. Ruud is entitled to recover damages adequate
to compensate it for the infringement that has occurred in an amount to be determined at trial.

18. Ruud will continue to be harmed and damaged until Cooper is enjoined from such
unlawful conduct by the Court.

COUNT II - INDUCEMENT OF INFRINGEMENT

19. Paragraphs 1-18 are realleged and incorporated by reference as if fully set forth
herein.

20. Cooper has infringed claims of the ‘469 Patent at least by inducing, aiding and
abetting or encouraging the infringement by others by their offering to sell, selling and/or using at
least its “Ventus LED Area/Roadway Luminaire” product. Such conduct by Cooper is without
Ruud’s consent and continues in violation of 35 U.S.C. §271(b).

21. Ruud has been and continues to be irreparably harmed, and has suffered and
continues to suffer damages, by such infringement. Ruud is entitled to recover damages adequate
to compensate it for the infringement that has occurred in an amount to be determined at trial.

22. Ruud will continue to be harmed and damaged until Cooper is enjoined from such

unlawful conduct by the Court.

4-
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WHEREFORE, Plaintiff, Ruud, prays that this Court enter judgment in its favor and
against Defendant, Cooper, and its subsidiaries, successors, parents, affiliates, officers, directors,
agents, servants, and employees as follows:

A. An entry of judgement in favor of Ruud and against Cooper that Cooper infringes the

‘469 Patent;

B. A permanent injunction against further infringement of the ‘469 Patent by Cooper and
all persons in active concert or participation with it pursuant to 35 U.S.C. §283;

C. Anaward of damages adequate to compensate Ruud for Cooper’s infringement
together with prejudgment interest from the date infringement began, but in no event
less that a reasonable royalty;

D. An award of any other damages permitted under 35 U.S.C. §§284 and 285; and

E. Such other and further relief as this Court or a jury may deem just and proper.

Jury Demand
Ruud requests a trial by jury.
Dated this 2nd day of April, 2010.
Respectfully submitted,
RUUD LIGHTING, INC.

BYC WMWW
‘Molly H. @inlcy (WI Bar @)37941)
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Peter N. Jansson (WI Bar No. 1012771)
E-Mail: pjansson@janlaw.com

Molly H. McKinley (WI Bar No. 1037941)
E-Mail: mmckinley@janlaw.com
JANSSON SHUPE & MUNGER LTD.
245 Main Street

Racine, WI 53403

Tel: 262/632-6900

Fax: 262/632-2257
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patent is extended or adjusted under 35
U.S.C. 154(b) by 0 days. FOREIGN PATENT DOCUMENTS
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(22) Filed: Sep. 25, 2007
(65) Prior Publication Data (Continued)
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LED LIGHTING FIXTURE

RELATED APPLICATION

This application is a continuation-in-part of patent appli-
cation Ser. No. 11/541,908, filed Sep. 30, 2006, currently
pending. The contents of the parent application are incorpo-
rated herein by reference.

FIELD OF THE INVENTION

This invention relates to lighting fixtures and, more par-
ticularly, to floodlight fixtures using LED modules.

BACKGROUND OF THE INVENTION

In recent years, the use of light-emitting diodes (LEDs) for
various common lighting purposes has increased, and this
trend has accelerated as advances have been made in LEDs
and in LED arrays, often referred to as “LED modules.”
Indeed, lighting applications which previously had been
served by fixtures using what are known as high-intensity
discharge (HID) lamps are now beginning to be served by
fixtures using LED-array-bearing modules. Such lighting
applications include, among a good many others, roadway
lighting, factory lighting, parking lot lighting, and commer-
cial building lighting.

Floodlights using LED modules as light source for various
applications present particularly challenging problems in fix-
ture development, particularly when floodlight mounting
locations and structures will vary. Among other things, place-
ment of the electronic LED power units (LED drivers) for
lighting fixtures using LED arrays can be particularly prob-
lematic. In some cases, keeping such electronic LED drivers
in a water/air-tight location may not be difficult, but if mount-
ing locations and structures vary, then location and protection
of'such components becomes difficult and adds development
costs and potential problems. Lighting-fixture adaptability is
animportant goal for LED floodlights that are often presented
and mounted in different ways.

Heat dissipation is another problem for LED floodlights.
And, the goals of dealing with heat dissipation and protection
of electronic LED drivers can often be conflicting, contrary
goals.

In short, there is a significant need in the lighting industry
for improved floodlight fixtures using modular LED units—
fixtures that are adaptable for a wide variety of mountings and
situations, and that satisty the problems associated with heat
dissipation and appropriate protection of electronic LED
driver components. Finally, there is a need for an improved
LED-module-based floodlight which is easy and inexpensive
to manufacture.

OBIJECTS OF THE INVENTION

It is an object of the invention to provide an improved LED
floodlight fixture that overcomes some of the problems and
shortcomings of the prior art, including those referred to
above.

Another object of the invention is to provide an improved
LED floodlight fixture that is readily adaptable for a variety of
mounting positions and situations.

Another object of the invention is to provide an improved
LED floodlight that reduces development and manufacturing
costs for LED floodlight for different floodlight applications.
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Another object of the invention is to provide an improved
LED floodlight with excellent protection of the electronic
LED drivers needed for such products.

Still another object of the invention is to provide an
improved LED floodlight with both good protection of elec-
tronic LED drivers and excellent heat dissipation.

How these and other objects are accomplished will become
apparent from the following descriptions and the drawings.

SUMMARY OF THE INVENTION

The present invention is an improvement in LED floodlight
fixtures. The inventive LED floodlight fixture includes a
housing forming a substantially water/air-tight chamber, at
least one electronic LED driver enclosed within the chamber,
and an LED assembly secured with respect to the housing
adjacent thereto in non-water/air-tight condition, the LED
assembly having at least one LED-array module mounted on
an LED heat sink.

The housing preferably includes substantially water/air-
tight wire-access(es) for passage of wires between the LED
assembly and the water/air-tight chamber.

The housing includes a first border structure forming a first
border-portion of the chamber, the first border structure
receiving wires from the at least one LED-array module and
the LED heat sink being interlocked with the first border
structure. The housing further includes a frame structure
forming a frame-portion of the chamber secured to the first
border structure, the frame structure extending along the LED
assembly. It is highly preferred that the border structure is a
metal extrusion.

In some preferred embodiments, the first border structure
has at least one bolt-receiving border-hole through the first
border structure, such border-hole being isolated from the
first border-portion of the chamber. The frame structure also
has at least one bolt-receiving frame-hole through the frame
structure, the frame-hole being isolated from the frame-por-
tion of the chamber. Each such one or more frame-holes are
aligned with a respective border-hole(s). A bolt passes
through each aligned pair of bolt-receiving holes such that the
border structures and the frame structure are bolted together
while maintaining the water/air-tight condition of the cham-
ber.

In some highly preferred embodiments, the housing
includes a second border structure forming a second border-
portion of the chamber, the LED heat sink being interlocked
with the second border structure. In such embodiments, the
frame structure is secured to the first and second border struc-
tures.

The frame structure preferably includes an opening edge
about the frame-portion of the chamber. A removable cover-
plate is preferably in substantial water/air-tight sealing
engagement with respect to the opening edge. Such opening
edge may also have a groove configured for mating water/air-
tight engagement with the border structure(s). It is preferred
that one or more electronic LED drivers are enclosed in the
frame-portion of the chamber.

In certain preferred embodiments the frame structure pref-
erably includes a vent permitting air flow to and from the LED
assembly. Such venting facilitates cooling the LED assembly.

In certain highly preferred embodiments of this invention,
including those used for street lighting and the like, the hous-
ing is a perimetrical structure such that the substantially
water/air-tight chamber substantially surrounds the LED
assembly. The perimetrical structure is preferably substan-
tially rectangular and includes the first and second border
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structures and a pair of opposed frame structures each secured
to the first and second border structures.

In some versions of the inventive LED floodlight fixture,
the housing is a perimetrical structure configured for wall
mounting and includes the first and second border structures
on opposed perimetrical sides and the frame structure secured
on a perimetrical side between the border structures.

In such embodiments, each of the first and second border
structures preferably has at least one bolt-receiving border-
hole therethrough isolated from the first and second border-
portion of the chamber, respectively. Each of the frame struc-
tures has at least one bolt-receiving frame-hole therethrough
isolated from the frame-portion of the chamber, each such
frame-holes aligned with respective border-holes of each of
the border structures. A bolt is passing through each aligned
set of bolt-receiving holes such that the border structures and
the frame structures are bolted together while maintaining the
water/air-tight condition of the chamber.

In certain highly preferred embodiments of the inventive
LED floodlight fixture, the LED assembly includes a plurality
of LED-array modules each separately mounted on its corre-
sponding LED heat sink, the LED heat sinks being intercon-
nected to hold the LED-array modules in fixed relative posi-
tions. Each heat sink preferably includes a base with a back
base-surface, an opposite base-surface, two base-ends and
first and second base-sides, a female side-fin and a male
side-fin, one along each of the opposite sides and each pro-
truding from the opposite surface to terminate at a distal
fin-edge. The female side-fin includes a flange hook posi-
tioned to engage the distal fin-edge of the male side-fin of an
adjacent heat sink. At least one inner-fin projects from the
opposite surface between the side-fins. One of the LED mod-
ules is against the back surface.

In some preferred embodiments, each heat sink includes a
plurality of inner-fins protruding from the opposite base-
surface. Each heat sink may also include first and second
lateral supports protruding from the back base-surface, the
lateral supports each having an inner portion and an outer
portion, the inner portions of the first and second lateral
supports having first and second opposed support-ledges,
respectively, forming a heat-sink-passageway slidably sup-
porting one of the LED-array modules against the back base-
surface. The first and second supports of each heat sink are
preferably in substantially planar alignment with the first and
second side-fins, respectively. The flange hook is preferably
at the distal fin-edge of the first side-fin.

It is highly preferred that each heat sink be a metal extru-
sion with the back base-surface of such heat sink being sub-
stantially flat to facilitate heat transfer from the LED-array
module, which itself has a flat surface against the back-base
surface.

Each heat sink also preferably includes a lateral recess at
the first base-side and a lateral protrusion at the second base-
side, the recesses and protrusions being positioned and con-
figured for mating engagement of the protrusion of one heat
sink with the recess of the adjacent heat sink.

In certain of the above preferred embodiments, the female
and male side-fins are each a continuous wall extending along
the first and second base-sides, respectively. It is further pre-
ferred that the inner-fins are also each a continuous wall
extending along the base. The inner-fins can be substantially
parallel to the side-fins.

In highly preferred embodiments, the LED floodlight fix-
ture further includes an interlock of the housing to the LED
assembly. The interlock has a slotted cavity extending along
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the housing and a cavity-engaging coupler which extends
from the heat sink ofthe LED assembly and is received within
the slotted cavity.

In some of such preferred embodiments, in each heat sink,
atleast one of the inner-fins is a middle-fin including a fin-end
forming a mounting hole receiving a coupler. In some ver-
sions of such embodiments, the coupler has a coupler-head;
and the interlock is a slotted cavity engaging the coupler-head
within the slotted cavity. The slotted cavity preferably
extends along the border structure and the coupler-head
extends from the heat sink of the LED assembly.

In preferred embodiments of this invention, the LED flood-
light fixture includes a restraining bracket secured to the
housing. The bracket has a plurality of projections extending
between adjacent pairs of fins of the heat sink, thus to secure
the LED assembly. The restraining bracket preferably has a
comb-like structure including an elongated body with a
spine-portion from which identical side-by-side projections
extend in a common plane. Such restraining bracket is con-
figured and dimensioned for the elongated body to be fixedly
secured to the housing and the projections to snugly fit in
spaces between adjacent heat-sink fins, thus holding heat sink
from moving.

The LED floodlight fixture further includes a mounting
assembly secured to the housing. The mounting assembly
preferably has a pole-attachment portion and a substantially
water/air-tight section enclosing electrical connections with
at least one wire-aperture communicating with the water/air-
tight chamber. The housing is in water/air-tight engagement
with the water/air-tight section of the pole-mounting assem-
bly.

In the aforementioned substantially rectangular versions of
this invention, in which the perimetrical structure includes a
pair of opposed frame structures and a first and second
opposed border structures, the second border structure may
have two sub-portions with a gap therebetween. The sub-
portions each include all of the border-structure elements.

In the mounting assembly of such embodiments, the pole-
attachment portion preferably receives and secures a pole.
Each wire-aperture communicates with the border-portion
chamber of a respective one of the second border-structure
sub-portions. The gap between the second border-structure
sub-portions accommodates the pole-mounting assembly
secured to the LED assembly between the border sub-por-
tions. The second border-structure sub-portion(s) are in
water/air-tight engagement with the water/air-tight section of
the pole-mounting assembly. The pole-attachment portion
preferably includes grooves on its opposite sides, the grooves
being configured for mating engagement with end edges of
the border-structure sub-portions.

Preferably, the pole-mounting assembly has a mounting
plate abutting the LED assembly, and at least one fastener/
coupler extends from the mounting plate for engagement with
the mounting hole of the middle-fin(s).

In some LED floodlight fixtures of this invention, the
frame-portion of the chamber has a chamber-divider across
the chamber, such chamber-divider having a divider-edge.
The chamber-divider divides the frame-portion of the cham-
ber into an end part and a main part that encloses the elec-
tronic LED driver(s). The chamber-divider preferably
includes a substantially water/air-tight wire-passage there-
through. The wire-passage is preferably a notch having
spaced notch-wall ends that terminate at the divider-edge. A
notch-bridge spans the notch to maintain the water/air-tight
condition of the chamber. The notch-bridge preferably
includes a bridge-portion and a pair of gripping-portions con-
figured for spring-grip attachment to the notch-wall ends.
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Preferably, the removable cover-plate seals the main part of
the frame-portion of the chamber in substantially water/air-
tight condition.

In certain embodiments of this invention, including those
used for parking-structure lighting and the like, the frame
structure is a sole frame structure, and the housing is a sub-
stantially H-shaped structure with the sole frame structure
secured between mid-length positions of the pair of opposed
border structures.

Some of the inventive LED floodlight fixtures include a
protective cover extending over the LED assembly and
secured with respect to the housing. Such protective cover
preferably has perforations permitting air/water-flow there-
through for access to and from the LED assembly.

It is most highly preferred that the LED floodlight fixture
has a venting gap between the housing and the LED assembly
to permit water/air-flow from the heat sink. The venting gap
may be formed by the interlock of the housing to the LED
assembly.

The improved LED floodlight fixture of this invention
overcomes the problems discussed above. Among other
things, the invention provides substantially water/air-tight
enclosure of electronic LED drivers inside the fixture, while
still accommodating heat-dissipation requirements. And, the
fixture of this invention is both adaptable for varying appli-
cations and mountings, and relatively inexpensive to manu-
facture.

The term “perimetrical structure” as used herein means an
outer portion of the fixture which completely or partially
surrounds remaining portions of the fixture. In certain pre-
ferred embodiments, such as those most useful for road-way
lighting and the like, the perimetrical structure preferably
completely surrounds remaining portions of the fixture. In
certain other cases, such as certain wall-mounted floodlight
fixtures, the perimetrical structure partially surrounds the
remaining portions of the fixture.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a perspective view of a preferred LED floodlight
fixture in accordance with this invention, including a cut-
away portion showing an LED assembly.

FIG. 2 is a perspective view of the LED floodlight fixture
configured for wall mounting.

FIG. 3 is a perspective view of another LED floodlight
fixture including a pole-mounting assembly on a pole of
square cross-section.

FIG. 4 is a side perspective view of the LED floodlight of
FIG. 1 broken away at a middle portion to show interior
structure.

FIG. 5 is a front perspective view of the LED floodlight of
FIG. 1 broken away at a middle portion to show interior
structure.

FIG. 6 is an enlarged fragmentary view of the right portion
of FIG. 4.

FIG. 7 is another fragmentary perspective view showing
the frame structure partially cut-away view to illustrate its
being bolted together with the border structure.

FIG. 8 is another fragmentary perspective view showing
the border structure partially cut-away view to illustrates its
engagement with the frame structure.

FIG. 9 is a greatly enlarged fragmentary perspective view
showing a portion of the chamber-divider wall, the notch
therein and the notch-bridge thereover.

FIG.10is an enlarged fragmentary perspective view of one
LED-array module LED and its related LED heat sink of the
LED assembly of the illustrated LED floodlight fixtures.
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FIG. 11 is an enlarged fragmentary end-wise perspective
view of two interconnected LED heat sinks of the LED
assembly of the illustrated LED floodlight fixtures.

FIG. 12 is an enlarged fragmentary perspective view from
below of the pole-mounting assembly engaged with a pole-
attachment portion, with the cover of the pole-mounting
assembly removed to show internal parts.

FIG. 13 is a perspective view of the LED floodlight fixture
of'the type having the housing being a substantially H-shaped
structure.

FIG. 14 is atop perspective view of another embodiment of
the LED floodlight fixture including a restraining bracket
seen through a cut-away in the protective cover.

FIG. 15 is a perspective view of the restraining bracket of
FIG. 14.

DETAILED DESCRIPTION OF PREFERRED
EMBODIMENTS

FIGS. 1-15 illustrate preferred LED floodlight fixtures
10A-10D in accordance with this invention. Common or
similar parts are given the same numbers in the drawings of
both embodiments, and the floodlight fixtures are often
referred to by the numeral 10, without the A or D lettering
used in the drawings, and in the singular for convenience.

Floodlight fixture 10 includes a housing 12 that forms a
substantially water/air-tight chamber 14, at least one elec-
tronic LED driver 16 which is enclosed within chamber 14,
and an LED assembly 18 that is secured with respect to
housing 12 adjacent thereto in non-water/air-tight condition.
LED assembly 18 has a plurality of LED-array modules 19
each secured to an LED heat sink 20.

As seen in FIGS. 1-4, 7 and 8, housing 12 includes a frame
structure 30 forming a frame-portion 32 of chamber 14 with
an opening edge 34 thereabout and a border structure 40
(sometimes referred to as a nose structure 40) secured to
frame structure 30 and forming a border-portion 42 (some-
times referred to as nose-portion 42) of chamber 14. As best
seenin FIG. 8, opening edge 34 of frame-portion 30 of cham-
ber 14 includes a groove 35 configured for mating water/air-
tight engagement with border structure 40. Border structure
40 is an extrusion, preferably of aluminum. FIG. 5 shows
electronic LED drivers 16 enclosed in frame-portion 32 of
chamber 14.

As best seen in FIG. 6, border structure 40 includes sub-
stantially water/air-tight wire-accesses 44 for passage of
wires 17 between LED assembly 18 and water/air-tight cham-
ber 14.

FIGS. 2, 3, 5 and 7 show that frame structure 30 includes a
vent 36 permitting air flow to and from LED assembly 18.
Vent 36 facilitates cooling of LED assembly 18.

As best illustrated in FIGS. 6 and 7, border structure 40 has
bolt-receiving border-hole 47 therethrough which is isolated
from border-portion 42 of chamber 14. And, frame structure
30 has bolt-receiving frame-holes 37 therethrough which are
isolated from frame-portion 32 of chamber 14; frame-hole 37
is aligned with a respective border-hole 47. A bolt 13 passes
through aligned pair of bolt-receiving holes 37 and 47 such
that border structure 40 and frame structure 30 are bolted
together while maintaining the water/air-tight condition of
chamber 14.

FIGS. 1 and 3 best illustrate certain highly preferred
embodiments of this invention in which housing 12 is a peri-
metrical structure which includes a pair of opposed frame
structures 30 and a pair of opposed nose structures 40, making
perimetrical structure 12 of floodlight fixture 10A substan-
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tially rectangular. FIGS. 1, 4-8 and 11 illustrate aspects of
inventive LED floodlight fixture 10A.

In LED floodlight fixtures 10, LED assembly 18 includes a
plurality of LED-array modules 19 each separately mounted
on its corresponding LED heat sink 20, such LED heat sinks
20 being interconnected to hold LED-array modules 19 in
fixed relative positions. Each heat sink 20 includes: a base 22
with a back base-surface 223, an opposite base-surface 224,
two base-ends 225 and first and second base-sides 221 and
222; a plurality of inner-fins 24 protruding from opposite
base-surface 224; first and second side-fins 25 and 26 pro-
truding from opposite base-surface 224 and terminating at
distal fin-edges 251 and 261, first side-fin 25 including a
flange hook 252 positioned to engage distal fin-edge 261 of
second side-fin 26 of adjacent heat sink 20; and first and
second lateral supports 27 and 28 protruding from back base-
surface 223, lateral supports 27 and 28 each having inner
portions 271 and 281, respectively, and outer portion 272 and
282, respectively. Inner portions 271 and 281 of first and
second lateral supports 27 and 28 have first and second
opposed support-ledges 273 and 283, respectively, that form
a heat-sink-passageway 23 which slidably supports an LED-
array module 19 against back base-surface 223. First and
second supports 27 and 28 of each heat sink 20 are in sub-
stantially planar alignment with first and second side-fins 25
and 26, respectively. As seen in FIGS. 10 and 11, the flange
hook is at 251 distal fin-edge of first side-fin 25.

Each heat sink 20 is a metal (preferably aluminum) extru-
sion with back base-surface 223 of heat sink 20 being sub-
stantially flat to facilitate heat transfer from LED-array mod-
ule 19, which itself has a flat surface 191 against back-base
surface 223. Each heat sink 20 also includes alateral recess 21
at first base-side 221 and a lateral protrusion 29 at second
base-side 222, recesses 21 and protrusions 29 being posi-
tioned and configured for mating engagement of protrusion
29 of one heat sink 20 with recess 21 of adjacent heat sink 20.

Asbest seen in FIGS. 1, 4, 5, 6, 10 and 11, first and second
side-fins 25 and 26 are each a continuous wall extending
along first and second base-sides 221 and 222, respectively.
Inner-fins 24 are also each a continuous wall extending along
base 22. Inner-fins 24 are substantially parallel to side-fins 25
and 26.

FIGS. 4 and 6 show an interlock of housing 12 to LED
assembly 18. As best seen in FIGS. 10 and 11, in each heat
sink 20 inner-fins 24 include two middle-fins 241 each of
which includes a fin-end 242 forming a mounting hole 243. A
coupler 52 in the form of screw is engaged in mounting hole
243, and extends from heat sink 20 to terminate in a coupler-
head 521. Housing 12 has a slotted cavity 54 which extends
along, and is integrally formed with, each of border structures
40 and forms the interlock by receiving and engaging cou-
pler-heads 521 therein.

FIG. 2 illustrates a version of the invention which is LED
floodlight fixture 10B. In floodlight fixture 10B, perimetrical
structure 12 includes a pair of nose structures 40 configured
for wall mounting and one frame structure 30 in substantially
perpendicular relationship to each of the two nose structures
40.

The substantially rectangular floodlight fixture 10A which
is bestillustrated in FIGS. 1, 3 and 4, perimetrical structure 12
includes a pair of opposed frame structures 30 and a pair of
opposed first nose structure 40 and second nose structure 41.
The second nose structure 41 has two spaced sub-portions
41A and 41B with a gap 412 therebetween. Sub-portions 41A
and 41B each include all of the nose-portion elements. Gap
412 accommodates a pole-mounting assembly 60, one
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embodiment of which is shown in FIGS. 1, 3, 4 and 12, that is
secured to LED assembly 18 between nose sub-portions 41 A
and 41B.

Pole-mounting assembly 60 includes a pole-attachment
portion 61 that receives and secures a pole 15 and a substan-
tially water/air-tight section 62 that encloses electrical con-
nections and has wire-apertures 64. Each wire-aperture 64
communicates with nose-portion 42 chamber of a respective
one of nose-structure sub-portions 41 A and 41B. Nose-struc-
ture sub-portions 41 A and 41B are in water/air-tight engage-
ment with water/air-tight section 62 of pole-mounting assem-
bly 60. Water/air-tight section 62 includes grooves 621 on its
opposite sides 622; grooves 621 are configured for mating
engagement with end edges 413 of nose-structure sub-por-
tions 41A and 41B.

As best seen in FIG. 12, pole-mounting assembly 60 has a
mounting plate 65 abutting LED assembly 18, and fastener/
couplers 66 extend from mounting plate 65 into engagement
with mounting hole 243 of middle-fins 241.

FIGS. 8 and 9 show that frame-portion 32 of chamber 14
has a chamber-divider 33 across chamber 32 that divides
frame-portion 32 of chamber 14 into an end part 321 and a
main part 322, which encloses electronic LED driver(s) 16.
Chamber-divider 33 has a divider-edge 331. Chamber-di-
vider 33 includes a substantially water/air-tight wire-passage
therethrough in the form of a notch 332 having spaced notch-
wall ends 334 that terminate at divider-edge 331. A notch-
bridge 38 spans notch 332 to maintain the water/air-tight
condition of chamber 32. Notch-bridge 38 includes a bridge-
portion 381 and a pair of gripping-portions 382 which are
configured for spring-grip attachment to notch-wall ends 334.
A removable cover-plate 31 seals main part 322 of frame-
portion 32 of chamber 14 in substantially water/air-tight con-
dition.

FIGS. 2-6 show that inventive LED floodlight fixtures 10
include a protective cover 11 that extends over LED assembly
18 and is secured with respect to housing 12. Protective cover
11 has perforations 111 to permit air and water flow there-
through for access to and from LED assembly 18.

Asbest seen in FIGS. 5and 6, LED floodlight fixture 10 has
a venting gap 56 between housing 12 and LED assembly 18,
to permit air and water flow from heat sink 20. Venting gap 56
is formed by the interlock of housing 12 to LED assembly 18
or is a space along outer side-fins of the LED assembly.

FIG. 13 shows an embodiment of the inventive floodlight
fixture 10C in which frame structure 30C is a sole frame
structure, and housing 12C is a substantially H-shaped struc-
ture with sole frame structure 30C secured between mid-
length positions of the pair of opposed border structures 40C.

FIG. 14 shows another embodiment of the inventive LED
floodlight fixture 10D with housing 12D formed by a pair of
opposed border structures 40 and LED assembly 18 secured
between border structures 40. Floodlight fixture 10D, as
shown on FIG. 14, includes a restraining-bracket 80 secured
to housing 12D by screws 85 through screw-holes 87. Bracket
80 has a plurality of projections 82 each of which extends
between adjacent fins of two of heat sinks 20. Restraining
bracket 80, best shown on FIG. 15, is a comb-like structure
with an elongated body 84 including a spine-portion 86 from
which the plurality of projections 82 extend. Restraining-
bracket 80 is configured and dimensioned for elongated body
84 to be fixedly secured to housing 12 and for projections 82
to snugly fit in spaces between adjacent heat-sink fins.

While the principles of the invention have been shown and
described in connection with specific embodiments, it is to be
understood that such embodiments are by way of example
and are not limiting.
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The invention claimed is:

1. An LED lighting fixture comprising:

a housing forming a substantially water/air-tight chamber
and including first and second border structures forming
first and second border-portions of the chamber;

at least one electronic LED driver enclosed within the
chamber; and

an LED assembly outside the chamber to permit air/water-
flow over the LED assembly which includes (a) at least
one LED-array module mounted on (b) an elongate
extruded LED heat sink that extends along a side of the
housing and has a base with an LED-engaging surface
and an opposite heat-transfer surface extending between
two heat-sink ends with one end being interlocked with
the first border structure and the other end being inter-
locked with the second border structure, the first border
structure receiving wires from the LED-array module;
and

an interlock of the side of the housing with at least one of
the heat-sink ends to secure the LED assembly to the
housing, the interlock forming a venting gap between
the heat-sink end and the housing to permit air/water-
flow over the LED assembly.

2. An LED lighting fixture comprising:

a housing forming a substantially closed chamber and
including a first and second border structures, the first
border structure having a first border-portion of the
chamber;

an LED assembly outside the chamber to permit air/water-
flow over the LED assembly which includes at least one
LED-array module mounted on an elongate extruded
LED heat sink that extends along the housing and has a
base with an LED-engaging surface and an opposite
heat-transfer surface extending between two heat-sink
ends, with the heat sink being secured with one end at the
first border structure and the other end at the second
border structure, the LED-array module being electri-
cally connected at the first border structure.

3. The LED lighting fixture of claim 2 wherein the LED
assembly includes a plurality of LED modules separately
mounted on individual interconnected heat sinks, each heat
sink further having:

afemale side-fin and a male side-fin, one along each of two
opposite sides of the base and each protruding from the
opposite heat-transfer surface to terminate at a distal
fin-edge, the female side-fin including a flange hook
positioned to engage the distal fin-edge of the male
side-fin of an adjacent heat sink; and

at least one inner-fin protruding from the opposite surface
between the side-fins.

4. The LED lighting fixture of claim 2 wherein:

the heat sink has fins protruding from the opposite heat-
transfer surface; and

arestraining bracket is secured to the housing and having a
plurality of projections extending between adjacent
pairs of fins of the heat sink, thereby to secure the LED
assembly.

5. The LED lighting fixture of claim 2 wherein the housing
includes substantially water/air-tight wire-access(s) receiv-
ing wires from the LED assembly into the chamber.

6. The LED lighting fixture of claim 2 further comprising a
mounting assembly secured to the housing, the mounting
assembly includes:

a pole-attachment portion; and

a substantially water/air-tight section enclosing electrical
connections and having at least one wire-aperture com-
municating with the water/air-tight chamber, the hous-
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ing being in water/air-tight engagement with the water/
air-tight section of the pole-mounting assembly.

7. The LED lighting fixture of claim 2 further including a
protective cover extending over the LED assembly and
secured with respect to the housing, the protective cover
having perforations permitting flow therethrough.

8. The LED lighting fixture of claim 2 wherein the housing
further includes a frame structure forming a frame-portion of
the chamber and secured to the first border structure, the
frame structure extending along the LED assembly.

9. The LED lighting fixture of claim 2 wherein the housing
further includes a frame structure secured to the first and
second border structures.

10. The LED lighting fixture of claim 9 wherein the hous-
ing is a perimetrical structure configured for wall mounting
and includes the first and second border structures on opposed
perimetrical sides and the frame structure secured on a peri-
metrical side between the border structures.

11. The LED lighting fixture of claim 9 wherein the hous-
ing is a perimetrical structure and the closed chamber sub-
stantially surrounds the LED assembly.

12. The LED lighting fixture of claim 11 wherein the peri-
metrical structure is substantially rectangular and includes
the first and second border structures and a pair of opposed
frame structures each secured to the first and second border
structures.

13. The LED lighting fixture of claim 2 further including an
interlock of a side of the housing with at least one of the
heat-sink ends to secure the LED assembly to the housing, the
interlock forming a venting gap between the heat-sink end
and the housing to permit air/water-flow over the LED assem-
bly and having:

a slotted cavity extending along the side of the housing; and

a cavity-engaging coupler which extends from the heat
sink of the LED assembly and is received within the
slotted cavity.

14. The LED lighting fixture of claim 2 wherein the cham-

ber is substantially water/air-tight.

15. The LED lighting fixture of claim 2 including at least
one electronic driver within the chamber.

16. The LED lighting fixture of claim 15 wherein the cham-
ber is substantially water/air-tight.

17. An LED lighting fixture comprising:

a housing forming a substantially water/air-tight chamber
and including first and second border structures forming
first and second border-portions of the chamber;

at least one electronic LED driver enclosed within the
chamber; and

an LED assembly outside the chamber to permit air/water-
flow over the LED assembly which includes (a) at least
one LED-array module mounted on (b) an elongate
extruded LED heat sink that extends along a side of the
housing and has a base with an LED-engaging surface
and an opposite heat-transfer surface extending between
two heat-sink ends, with the heat sink being secured with
one end at the first border structure and the other end at
the second border structure, the LED-array module
being electrically connected at the first border structure.

18. An LED lighting fixture comprising a housing and an
LED assembly secured with respect to the housing to permit
air/water-flow over the LED assembly which includes a plu-
rality of LED-array modules separately mounted on indi-
vidual interconnected eclongate extruded heat sinks that
extend along the housing, each heat sink having:

a base with an LED-engaging surface and an opposite

heat-transfer surface extending between two heat-sink
ends,
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afemale side-fin and a male side-fin, one along each of two
opposite sides of the base and each protruding from the
heat-transfer surface to terminate at a distal fin-edge, the
female side-fin including a flange hook positioned to
engage the distal fin-edge of the male side-fin of an
adjacent heat sink; and

at least one inner-fin protruding from the opposite surface

between the side-fins.

19. The LED lighting fixture of claim 18 including an
interlock of the housing with at least one of the heat-sink ends
to secure the LED assembly to the housing, the interlock
forming a venting gap between the heat-sink end and the
housing to permit air/water-flow over the LED assembly.

20. An LED lighting fixture comprising:

a housing including a first and second border structures;

an LED assembly secured with respect to the housing to

permit air/water-flow over the LED assembly which
includes at least one LED-array module mounted on an

12

elongate extruded LED heat sink that extends along the
housing and has a base with an LED-engaging surface
and an opposite heat-transfer surface extending between
two heat-sink ends, with the heat sink being secured with
one end at the first border structure and the other end at
the second border structure; and

the heat-sink end and adjacent border structure define an
air gap therebetween.

21. The LED lighting fixture of claim 20 wherein the LED-

10 array module being electrically connected at the first border

structure.

22. The LED lighting fixture of claim 21 wherein the hous-
ing forms a substantially closed chamber.

23. The LED lighting fixture of claim 22 including at least

15 one electronic driver within the chamber.

24. The LED lighting fixture of claim 23 wherein the cham-
ber is substantially water/air-tight.

#* #* #* #* #*
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