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[57] ABSTRACT

Retrofitting lamps using Light-Emitting Diodes (LEDs) as
the illumination source. The lamps are fitted with any one of
the common incandescent lamp bases for use as retrofit
lamps for illuminated EXIT signs and the like. The LED
lamps are electrically powered with a current limiting device
to allow LED to operate at a desired current level. The LEDs
are arranged on a shaped frame so that they are aimed in
directions to provide bright and uniform illumination over
an area of the face of the sign that is wider and longer than
the width and the length of the lamps.

23 Claims, 10 Drawing Sheets
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LIGHT EMITTING DIODE RETROFITTING
LAMPS FOR ILLUMINATED SIGNS

This application claims benefit of U.S. Provisional
Application No. 60/025,648, filed Sep. 11, 1996, and U.S.
Provisional Application No. 60/028,366, filed Oct. 11, 1996.

FIELD OF THE INVENTION

The present invention relates to lamps, and more particu-
larly to light emitting diode (LED) lamps for illuminated
signs.

BACKGROUND OF THE INVENTION

Many public, commercial and office buildings have illu-
minated signs delineating a path to an exit. A common
example of such an illuminated sign is the “EXIT” sign 2
illustrated in FIGS. 1 and 2, which has an opaque front face
4 and light transmissive (translucent) indicia 6 such as letters
and/or symbols thereon. Standard electrical lamp sockets 8
are positioned inside the sign 2 for securing and lighting
lamps 10 therein to illuminate the translucent indicia 6.
Although the present invention applies to any illuminated
sign, this discussion will be limited to the illustrated “EXIT”
sign of FIGS. 1 and 2 for simplicity.

Most “EXIT” signs in use today are illuminated by an
incandescent or florescent lamp 10 threaded into two inter-
nally mounted sockets 8. The translucent letters typically
include a filter so that light emanating from the sign has the
desired color, such as red or green letters and arrows to
indicate exit path locations. These signs can be one sided as
shown in FIGS. 1 and 2, or two sided with opposing front
and rear faces having translucent indicia thereon.

Conventional illuminated signs have several drawbacks.
The standard incandescent or fluorescent lamps used therein
have a relatively short life span and consume significant
amounts of energy. These problems are of special concern
because most “EXIT” signs are continuously illuminated.
Another drawback with incandescent or fluorescent lamps is
that the translucent portions of the illuminated sign are not
uniformly illuminated because the portions of the translu-
cent indicia closer to the lamps are generally brighter than
those portions further away.

To reduce electrical cost and increase reliability, Light
Emitting Diode (LED) lamps have been developed to
replace the conventional incandescent or fluorescent lamps
typically used in existing “EXIT” signs. LED lamps con-
sume less energy than convention lamps while exhibiting
much longer lifetimes. However, the LED lamp designs used
thus far still do not provide sufficiently bright, uniform
illumination of the translucent portions of the sign face(s).

For Example, U.S. Pat. No. 5,388,357 discloses LED
arrays mounted internally on the interior sign box side using
an adhesive, and adapters electrically connecting the lamp
sockets to the LED arrays. U.S. Pat. No. 5,459,955 discloses
linear array LED lamps having a standard incandescent lamp
base for direct replacement into the lamp socket. The
resulting illumination over the face of the sign for either of
these designs, however, is insufficiently uniform because
brighter illumination occurs for those portions of the sign
face directly opposing the output of the LEDs.

Other schemes have been developed to produce a more
even illumination with LED based lamps, including indirect
illumination using a reflector as shown in U.S. Pat. No.
5,428,912, and a plurality of fibers depicting the word
“EXIT” in U.S. Pat. No. 5,040,320. These designs, however,
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are complex, impractical and/or too costly for retrofitting
existing “EXIT” signs. Further, these designs still fail to
provide sufficiently uniform illumination over the sign face.

There is a need for a simple LED retrofit lamp that
conveniently installs into existing “EXIT” signs, and which
brightly and uniformly illuminates the translucent indicia on
one or more faces of the illuminated sign.

SUMMARY OF THE INVENTION

The present invention solves the aforementioned prob-
lems by providing an LED retrofit lamp that has a frame
terminating in a lamp base that inserts directly into the lamp
socket of an illuminated sign, such as an “EXIT” sign. The
frame forms a U-shaped front face upon which a pair of
partially opposing LED linear arrays are mounted. Some of
the LEDs are adjusted upward, and other are adjusted
downward. The partially opposing linear LED arrays evenly
and brightly illuminate a portion of an adjacent sign face that
is significantly wider and/or longer than the width and length
of the lamp.

One aspect of the present invention includes an LED lamp
having a lamp base, an elongated lamp frame with a longi-
tudinal axis and a front face, and first and second linear
arrays of light emitting diodes mounted on the front face
which extend substantially parallel to the longitudinal axis.
The first and second linear arrays are mounted to partially
face toward or partially face away from each other.

In another aspect of the present invention, an illuminated
sign includes a housing with a front display panel that has a
first translucent indicia portion, and an LED lamp disposed
adjacent the front display panel. The LED lamp includes a
lamp base, an elongated lamp frame having a longitudinal
axis and a front face, and first and second linear arrays of
light emitting diodes mounted on the front face and extend-
ing substantially parallel to the longitudinal axis. The first
and second linear arrays produce a first light output and are
mounted to partially face toward or partially face away from
each other. The first and second linear arrays project a
majority of the first light output onto the front display panel
at non-perpendicular angles relative to the front display
panel.

Other objects and features of the present invention will
become apparent by a review of the specification, claims and
appended figures.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a front view of a conventional “EXIT” sign.

FIG. 2 front view of the inside of a conventional “EXIT”
sign.

FIG. 3A is a front view of the LED retrofit lamp of the
present invention.

FIG. 3B is a side view of the LED retrofit lamp of the
present invention.

FIG. 3C is a top cross-section view of the LED retrofit
lamp of the present invention.

FIG. 4A is a cross-sectional side view of the interconnec-
tion between the lamp frame and the lamp base.

FIG. 4B is a cross-sectional side view of an alternate
embodiment of the interconnection between the lamp frame
and the lamp base.

FIG. 4C is a cross-sectional side view of a second
alternate embodiment of the interconnection between the
lamp frame and the lamp base.

FIG. 4D is a cross-sectional side view of a third alternate
embodiment of the interconnection between the lamp frame
and the lamp base.
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FIG. 5A s a front view of an alternate embodiment of the
LED retrofit lamp of the present invention.

FIG. 5B is a side view of the alternate embodiment of the
LED retrofit lamp of the present invention.

FIG. 5C is a top cross-sectional view of the alternate
embodiment of the LED retrofit lamp of the present inven-
tion.

FIG. 6Ais a front view of a second alternate embodiment
of the LED retrofit lamp of the present invention.

FIG. 6B is a side view of the second alternate embodiment
of the LED retrofit lamp of the present invention.

FIG. 6C is a top cross-sectional view of the second
alternate embodiment of the LED retrofit lamp of the present
invention.

FIG. 7Ais a front view of a third alternate embodiment of
the LED retrofit lamp of the present invention.

FIG. 7B is a side view of the third alternate embodiment
of the LED retrofit lamp of the present invention.

FIG. 7C is a top cross-sectional view of the third alternate
embodiment of the LED retrofit lamp of the present inven-
tion.

FIG. 8A is a front view of a fourth alternate embodiment
of the LED retrofit lamp of the present invention.

FIG. 8B is a side view of the fourth alternate embodiment
of the LED retrofit lamp of the present invention.

FIG. 8C is a top cross-sectional view of the fourth
alternate embodiment of the LED retrofit lamp of the present
invention.

FIG. 9A is a front view of a fifth alternate embodiment of
the LED retrofit lamp of the present invention.

FIG. 9B is a side view of the fifth alternate embodiment
of the LED retrofit lamp of the present invention.

FIG. 9C is a top cross-sectional view of the fifth alternate
embodiment of the LED retrofit lamp of the present inven-
tion.

FIGS. 10A-10F are top cross-section views of the differ-
ent alternate embodiments of the LED retrofit lamp illus-
trating the angle of orientation of the linear arrays.

FIG. 11A is a front view of a sixth alternate embodiment
of the LED retrofit lamp of the present invention.

FIG. 11B is a side view of the sixth alternate embodiment
of the LED retrofit lamp of the present invention.

FIG. 11C is a top cross-sectional view of the sixth
alternate embodiment of the LED retrofit lamp of the present
invention.

FIG. 11D is a top cross-sectional view of another version
of the sixth alternate embodiment of the LED retrofit lamp
of the present invention.

FIG. 11E is a top cross-sectional view of another version
of the sixth alternate embodiment of the LED retrofit lamp
of the present invention.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS

The present invention is an LED lamp that directly inserts
into the lamp sockets of existing “EXIT” signs for bright and
uniform illumination of the translucent portion(s) of the sign
face(s). The LED lamp 20 of the present invention is
illustrated in FIGS. 3A, 3B and 3C.

The lamp 20 includes a pair of linear arrays of light
emitting diodes (LEDs) 22 preferably mounted on a pair of
PC boards 24. The PC boards are connected together to form
a lamp frame 26 that defines a U-shaped front face 27 on
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4

which the pair of LED arrays are mounted. The LED arrays
22 partially face each other. One end of the frame 26 is
attached to a lamp base 28 that screws into a standard lamp
socket. A driving circuit (not shown) for the LEDs, com-
posed of rectifiers and capacitors, is arranged either inside
the lamp base 28 or on the back side of the frame 26. Driving
circuits for LED arrays are well known in the art and are not
discussed in detail in this disclosure.

A majority of the light emanating from an LED is gen-
erally projected in the direction in which the LED output end
is pointing (facing). Therefore, the direction that a linear
LED array faces is the direction in which the LED output
ends point (in a plane perpendicular to the longitudinal axis
of the LED linear array). The U-shape of the front face 27
positions the LED arrays 22 to partially face each other such
that the LEDs project a majority of the output light onto the
adjacent sign face at non-perpendicular angles. The front
surface 27 may be formed from, or coated with, a reflective
material. This configuration results in lamp 20 evenly illu-
minating an area of the adjacent sign face that is significantly
wider than the width of the lamp itself.

The LEDs are mounted onto the frame 26 so that they are
raised from the front face 27. This allows the leads 30 of the
LEDs to be bent to individually adjust the orientation of the
LEDs upward or downward (toward and away from lamp
base 28, respectively). As illustrated in FIG. 3B, the LEDs
in the upper half of each array are bent upwards and the
LEDs in the lower half of each array are bent downwards.
This configuration results in lamp 20 evenly illuminating an
area of the adjacent sign face that is longer than the length
of the lamp 20.

Two lamps 20 installed in a conventional “EXIT” sign
will brightly and evenly illuminate the entire translucent
portion of the sign, even if that portion is much wider and
longer than the width and length of the lamps 20.

The lamp base 28 threads into a standard electrical lamp
socket inside the “EXIT” sign to make the electrical con-
nection. Lamp 20 can be made with common lamp bases
such as intermediate, medium, candelabra or double contact
bayonet bases, Alternately, lamp 20 can be made with only
the candelabra base, but can also be used with converters
from candelabra base to intermediate, medium and double
contact bayonet bases.

After lamp 20 has been fully threaded into the sign’s lamp
socket, angular adjustment of the lamp 20 will probably be
necessary to ensure the LED arrays 22 properly face the
adjacent sign face. The lamp base 28 therefore rotatably
attaches to the lamp frame 26, as illustrated in FIG. 4A.
Frame 26 terminates in a frame base portion 32 having a
protruding threaded portion 34. Lamp base 28 is hollow with
internal threads 36 that engage threads 34 such that frame
base 32 freely rotates relative to lamp base 28. Set screws
inserted through the lamp base threads 36 engage threaded
portion 34 to restrict the free rotation of frame base 32
relative to lamp base 28. To install the lamp 20 into an
“EXIT” sign, the set screws are tightened so that lamp base
28 can be fully threaded into the socket of the “EXIT” sign.
The set screws 38 are then loosened for the angular adjust-
ment of the lamp 20 by rotation of the frame base 32 relative
to the lamp base 28. Once the frame 26 is in the desired
angular position, set screws 38 are tightened to hold the
frame 26 in position.

FIGS. 4B—4D illustrate alternate embodiments for attach-
ing frame 26 to lamp base 28 for proper angular alignment
of lamp 20 in the socket of the “EXIT” sign. In the
embodiment of FIG. 4B, lamp base 28 and frame base 32 are
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fixed together so that they do not rotate relative to each other.
The center electrode 40 is spring loaded by spring 42 for
making electrical contact with the socket well before the
lamp base 28 is fully threaded into the lamp socket.
Therefore, after threading lamp base 28 mostly into the
sign’s lamp socket, the proper angular orientation of the
lamp 20 can be achieved without having to completely
tighten the lamp into the lamp socket.

In FIG. 4C, frame base 32 is attached or formed with a
T-shaped piece 44, which is biased downward by spring 46
and held in position by threaded piece 48 fixed to lamp base
28. After the lamp base 28 has been threaded into the lamp
socket, frame base 32 can be rotated with nominal torque
relative to lamp base 28, with spring 42 holding frame base
32 in position once lamp 20 is oriented into its desired
position.

FIG. 4D illustrates threaded piece 48 being fixed to lamp
base 28. Set screw 50 attaches frame base 32 to threaded
piece 48. Set screw 50 can be loosened to position the frame
26 into its desired angular position, and then tightened to
secure that angular position.

Alternate embodiments of the lamp 20 will now be
described.

FIGS. SA-C illustrate a first alternate embodiment of
lamp 20, which is a double faced version of the embodiment
illustrated in FIGS. 3A-C. A doubled faced frame 52 forms
a U-shaped front face 27 and a U-shaped back face 53.
Partially facing first pair of LED arrays 22 are mounted on
the front face 27, and a second pair of partially facing LED
arrays 54 are mounted on the rear face 53. The front/back
faces 27/53 may be formed from, or coated with, a reflective
material. This first alternate embodiment is ideal for “EXIT”
signs that have two opposing faces with translucent portions
on each opposing face. The double faced lamp is internally
mounted between the sign faces to brightly and evenly
illuminate both opposing faces of the “EXIT” sign, with
front face 27 aligned towards one face of the sign and rear
face 53 aligned toward the other face of the sign.

FIGS. 6A—C illustrate a second alternate embodiment of
lamp 20. The lamp frame 56 of this embodiment forms a
W-shaped front face 58 upon which four linear arrays 60 of
LEDs are mounted. The inner two arrays 60 partially face
towards each other, and the outer two arrays 60 partially face
away from each other. The W-shape of the front face 58
orients the LED arrays 60 to project light toward a single
face of the “EXIT” sign to brightly and evenly illuminate
that sign face. This second alternate embodiment of lamp 20
increases the amount of uniform light impinging the sign
face, which is ideal for those sign applications requiring
increased luminosity. Further, by using four LED arrays,
lower output LEDs, such as the relatively low output level
green LEDs, can be used to negate the need for a green filter
on the translucent portions of those “EXIT” signs that
require a green light output.

FIGS. 7A-C illustrates a double faced version of the
W-shaped face embodiment shown in FIGS. 6 A-C. The
lamp frame 56 forms a W-shaped back face 62 on the
backside of W-shaped front face 58, upon which a second set
of four LED arrays 64 are mounted. Front/rear faces 58/62
may be formed from, or coated with, a reflective material.
This embodiment brightly and evenly illuminates two
opposing faces of the “EXIT” sign with a total of 8 linear
arrays of LEDs.

Cree Ex. 1007

10

15

20

25

30

35

40

45

50

60

65

6

FIGS. 8A-8C illustrate a lamp version similar to that
shown in FIGS. 6A-6C, except the lamp only has half the
W-shaped front face 58, thus resulting in a V-shaped front
face 66, with a pair of linear arrays of LEDs 68 mounted
thereon that partially face away from each other.

FIGS. 9A-9C illustrate a lamp version similar to that
shown in FIGS. 8 A-8C, but with a V-shaped back face 70
with a pair of linear arrays of LEDs 72 mounted thereon.

FIGS. 10A-10F illustrate the various orientations of the
LED lamps as discussed above. Each pair of linear LED
arrays in each of these lamp orientations implicitly has an
angle of orientation 8 between the directions in which the
LED’s face. This angle of orientation 6 can be set to
maximize uniform illumination, and to minimize hot spots,
depending upon the particular LED lamp orientation used,
the dimensions of the illuminated “EXIT” sign, what por-
tions of the sign face(s) are translucent portions requiring
illumination, the output level of the LED’s, etc. In fact, for
those embodiments with 2 or more pairs of linear LED
arrays, the angle of orientation 0 for one pair of linear LED
arrays can be different than for another pair of linear arrays
mounted in the same lamp 20. Additionally, a lamp with 2
or more pairs of linear LED arrays can be totally non-
symmetric, with different angles of orientation 6, and with
no LED array facing in a direction parallel to the facing
direction of another LED array.

FIGS. 11A-11D illustrate a sixth alternate embodiment of
lamp 20. The lamp frame 56 of this embodiment forms two
substantially parallel faces 80 and 82. A single linear LED
array 84 is mounted on the face 80, and a double linear LED
array 86 is mounted on the face 82. The lamps 20 can be
oriented inside the “EXIT” sign 2 as shown in FIG. 11D to
direct the light from the double linear LED arrays 86
towards the center of the “EXIT” sign, which requires more
light for uniform illumination, and to direct the light from
the single linear LED arrays 84 towards the ends of the
“EXIT” sign, which requires less light for uniform illumi-
nation. Reflections off of the non-translucent interior sides of
the “EXIT” sign will help provide uniform illumination over
both faces of the “EXIT” sign. It should be noted that
additional linear LED arrays can be added to each of the
faces 80 and 82, depending upon the illumination require-
ments of the “EXIT” sign being illuminated. For example, as
shown in FIG. 11E, a double linear LED array 88 is mounted
on face 80, and a triple linear LED array 90 is mounted on
face 82. By adding additional LED arrays, the length of the
LED arrays, and therefore the overall lamp length, can be
reduced without reducing the overall luminosity of the lamp.
Shorter lamps fit better into smaller “EXIT” signs.

It should be evident from the above description that the
retrofit lamps of the present invention are also ideal for
newly manufactured illuminated signs of all types.

It is to be understood that the present invention is not
limited to the embodiments described above and illustrated
herein, but encompasses any and all variations falling within
the scope of the appended claims.

What is claimed is:

1. An LED lamp, comprising:

a lamp base;

an elongated lamp frame having a longitudinal axis and a

front face; and

first and second linear arrays of light emitting diodes

mounted on the front face and extending substantially
parallel to the longitudinal axis, the first and second
linear arrays are mounted to partially face toward each
other.
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2. The LED lamp of claim 1, wherein the front face has
a U-shaped cross-section.

3. The LED lamp of claim 2, wherein the elongated lamp
frame further comprises:

a rear face having a U-shaped cross-section; and

third and fourth linear arrays of light emitting diodes
mounted on the rear face and extending substantially
parallel to the longitudinal axis, the third and fourth
linear arrays are mounted to partially face toward each
other.

4. The LED lamp of claim 1, wherein the lamp base
includes a threaded portion for connection into a threaded
electrical socket, and a spring loaded center electrode.

5. The LED lamp of claim 1, wherein the lamp base and
the lamp frame are rotatably connected to each other.

6. The LED lamp of claim 5, further comprising:

a set screw that fixes an angular orientation of the lamp
base relative to the lamp frame, wherein the rotatable
connection between the lamp base and the lamp frame
includes a first set of threads formed on the lamp base
that engage a second set of threads formed on the lamp
frame.

7. An LED lamp, comprising:

a lamp base;

an eclongated lamp frame having a longitudinal axis, a
front face having a V-shaped cross-section, and a rear
face having a V-shaped cross-section;

first and second linear arrays of light emitting diodes
mounted on the front face and extending substantially
parallel to the longitudinal axis, the first and second
linear arrays are mounted to partially face away from
each other; and

third and fourth linear arrays of light emitting diodes
mounted on the rear face and extending substantially
parallel to the longitudinal axis, the third and fourth
linear arrays are mounted to partially face away from
each other.

8. An LED lamp, comprising:

a lamp base;

an elongated lamp frame having a longitudinal axis and a
front face;

first and second linear arrays of light emitting diodes
mounted on the front face and extending substantially
parallel to the longitudinal axis, the first and second
linear arrays are mounted to partially face toward each
other; and

third and fourth linear arrays of light emitting diodes
mounted on the front face and extending substantially
parallel to the longitudinal axis, wherein the front face
has a W-shaped cross-section such that the first and
second linear arrays partially face toward each other
and the third and fourth linear arrays partially face
away from each other.

9. The LED lamp of claim 8, wherein the elongated lamp

frame further comprises:

a rear face having a W-shaped cross-section; and

a plurality of linear arrays of light emitting diodes each
mounted on the rear face and extending substantially
parallel to the longitudinal axis, wherein at least two of
the plurality of linear arrays are mounted to partially
face toward each other, and at least two other of the
plurality of linear arrays are mounted to partially face
away from each other.

10. An LED lamp, comprising:

a lamp base;
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an elongated lamp frame having a longitudinal axis and a
front face;

first and second linear arrays of light emitting diodes
mounted on the front face and extending substantially
parallel to the longitudinal axis, the first and second
linear arrays are mounted to partially face toward or
partially face away from each other;

at least one of the light emitting diodes from each of the
first and second linear arrays are oriented to point in a
direction toward the lamp base; and

at least another one of the light emitting diodes from each
of the first and second linear arrays are oriented to point
in a direction away from the lamp base.

11. An illuminated sign, comprising:

a housing with a front display panel that has a first
translucent indicia portion;

an LED lamp disposed adjacent the front display panel,

the LED lamp including:

a lamp base,

an elongated lamp frame having a longitudinal axis and
a front face, and

first and second linear arrays of light emitting diodes
mounted on the front face and extending substan-
tially parallel to the longitudinal axis, the first and
second linear arrays produce a first light output and
are mounted to partially face toward each other;

wherein the first and second linear arrays project a major-
ity of the first light output onto the front display panel
at non-perpendicular angles relative to the front display
panel.
12. The illuminated sign of claim 11, wherein the front
face has a U-shaped cross-section.
13. The illuminated sign of claim 12, wherein:

the housing further includes a rear display panel having a
second translucent indicia and opposing the front dis-
play panel, the LED lamp is disposed between the front
and rear display panels; and

the elongated lamp frame further comprises:
a rear face having a U-shaped cross-section; and

third and fourth linear arrays of light emitting diodes
mounted on the rear face and extending substantially
parallel to the longitudinal axis, the third and fourth
linear arrays produce a second light output and are
mounted to partially face toward each other so that the
third and fourth linear arrays project a majority of the
second light output onto the rear display panel at
non-perpendicular angles relative to the rear display
panel.

14. The illuminated sign of claim 11, wherein the LED
lamp is oriented to evenly illuminate a portion of the front
display panel that is wider than a width of the front face.

15. The illuminated sign of claim 11, wherein the lamp
base includes a threaded portion for connection into a
threaded electrical socket, and a spring loaded center elec-
trode.

16. The illuminated sign of claim 11, wherein the lamp
base and the lamp frame are rotatably connected to each
other.

17. The illuminated sign of claim 16, further comprising:

a set screw that fixes an angular orientation of the lamp

base relative to the lamp frame, wherein the rotatable
connection between the lamp base and the lamp frame
includes a first set of threads formed on the lamp base
that engage a second set of threads formed on the lamp
frame.
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18. An illuminated sign comprising:

a housing with a front display panel that has a first
translucent indicia portion;
an LED lamp disposed adjacent the front display panel,
the LED lamp including:
a lamp base,
an elongated lamp frame having a longitudinal axis and
a front face having a V-shaped cross-section, and
first and second linear arrays of light emitting diodes
mounted on the front face and extending substan-
tially parallel to the longitudinal axis, the first and
second linear arrays produce a first light output and
are mounted to partially face away from each other,
wherein the first and second linear arrays project a
majority of the first light output onto the front
display panel at non-perpendicular angles relative to
the front display panel;
the housing further includes a rear display panel having a
second translucent indicia and opposing the front dis-
play panel, the LED lamp is disposed between the front
and rear display panels; and
the elongated lamp frame further comprises:
a rear face having a V-shaped cross-section; and
third and fourth linear arrays of light emitting diodes
mounted on the rear face and extending substantially
parallel to the longitudinal axis, the third and fourth
linear arrays produce a second light output and are
mounted to partially face away from each other so
that the third and fourth linear arrays project a
majority of the second light output onto the rear
display panel at non-perpendicular angles relative to
the rear display panel.
19. An illuminated sign, comprising:
a housing with a front display panel that has a first
translucent indicia portion;
an LED lamp disposed adjacent the front display panel,
the LED lamp including:
a lamp base,
an elongated lamp frame having a longitudinal axis and
a front face, and
first and second linear arrays of light emitting diodes
mounted on the front face and extending substan-
tially parallel to the longitudinal axis, the first and
second linear arrays produce a first light output and
are mounted to partially face toward each other,
wherein the first and second linear arrays project a
majority of the first light output onto the front
display panel at non-perpendicular angles relative to
the front display panel, and
third and fourth linear arrays of light emitting diodes
mounted on the front face and extending substan-
tially parallel to the longitudinal axis, wherein the
front face has a W-shaped cross-section such that the
first and second linear arrays partially face toward
each other and the third and fourth linear arrays
partially face away from each other, and wherein the
third and fourth linear arrays produce a second light
output and project a majority of the second light
output onto the front display panel at non-
perpendicular angles relative to the front display
panel.
20. The illuminated sign of claim 19, wherein:
the housing further includes a rear display panel having a
second translucent indicia and opposing the front dis-
play panel, the LED lamp is disposed between the front
and rear display panels; and
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the elongated lamp frame further comprises:

a rear face having a W-shaped cross-section; and

a plurality of linear arrays of light emitting diodes that
produce a third light output and each are mounted on
the rear face and extending substantially parallel to
the longitudinal axis, wherein at least two of the
plurality of linear arrays are mounted to partially
face toward cach other, and at least two other of the
plurality of linear arrays are mounted to partially
face away from each other, such that the plurality of
linear arrays project a majority of the third light
output onto the rear display panel at non-
perpendicular angles relative to the rear display
panel.

21. An illuminated sign, comprising:
a housing with a front display panel that has a first

translucent indicia portion;

an LED lamp disposed adjacent the front display panel,

the LED lamp including:

a lamp base,

an elongated lamp frame having a longitudinal axis and
a front face, and

first and second linear arrays of light emitting diodes
mounted on the front face and extending substan-
tially parallel to the longitudinal axis, the first and
second linear arrays produce a first light output and
are mounted to partially face toward or partially face
away from each other, wherein the first and second
linear arrays project a majority of the first light
output onto the front display panel at non-
perpendicular angles relative to the front display
panel;

at least one of the light emitting diodes from each of the
first and second linear arrays are oriented to point in
a direction toward the lamp base, and at least another
one of the light emitting diodes from each of the first
and second linear arrays are oriented to point in a
direction away from the lamp base, such that the first
light output projected by the first and second linear
arrays evenly illuminates a portion of the front
display panel that is longer than a length of the first
and second linear arrays.

22. An illuminated sign, comprising:
a housing with a front display panel that has a first

translucent indicia portion and a rear display panel that
has a second translucent indicia; and

a first LED lamp disposed between the front and rear

display panels, the first LED lamp including:

a lamp base,

an elongated lamp frame having a longitudinal axis and
planar front and rear faces that are substantially
parallel to each other,

at least one linear array of light emitting diodes pro-
ducing a first light output and mounted on the front
face and extending substantially parallel to the lon-
gitudinal axis, and

a plurality of linear arrays of light emitting diodes
producing a second light output that is greater than
the first light output and mounted on the rear face and
extending substantially parallel to the longitudinal
axis;

wherein the first LED lamp is disposed away from a

center position of the housing and oriented with the rear
face facing toward the center position of the housing
and the front face facing away from the center position
of the housing so that the first and second light outputs
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are projected onto the front and rear display panels at
non-perpendicular angles relative to the front and rear
display panels.
23. The illuminated sign of claim 22, further comprising:
a second LED lamp disposed between the front and rear
display panels, the second LED lamp including:
a lamp base,
an elongated lamp frame having a longitudinal axis and
planar front and rear faces that are substantially
parallel to each other,
at least one linear array of light emitting diodes pro-
ducing a first light output and mounted on the front
face and extending substantially parallel to the lon-
gitudinal axis, and
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a plurality of linear arrays of light emitting diodes
producing a second light output that is greater than
the first light output and mounted on the rear face and
extending substantially parallel to the longitudinal
axis;

wherein the second LED lamp is disposed on an opposite
side of the housing center position as is the first LED
lamp and oriented with its rear face facing the housing
center position and the rear face of the first LED lamp
so that the first and second light outputs from the
second LED lamp are projected onto the front and rear
display panels at non-perpendicular angles relative to
the front and rear display panels.

#* #* #* #* #*
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