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IN THE UNITED STATES DISTRICT COURT 

FOR THE EASTERN DISTRICT OF TEXAS 

TYLER DIVISION 

 

 

Jakuta Diodes, LLC, 

 

Plaintiff, 

 

v. 

 

Ford Motor Company, a Delaware 

corporation, 

 

Defendant. 

 

§ 

§ 

§ 

§ 

§ 

§ 

§ 

§ 

§ 

§ 

§ 

§ 

§ 

 

 

 

Case No.  6:16-cv-01177-RWS 

 

 

 

JURY TRIAL 

 

FIRST AMENDED COMPLAINT FOR PATENT INFRINGEMENT 

  

Plaintiff Jakuta Diodes, LLC, (“Jakuta” or “Plaintiff”), by and through its 

undersigned counsel, for its First Amended Complaint against Defendant Ford 

Motor Company (“Defendant”) makes the following allegations.  These allegations 

are made upon information and belief. 

NATURE OF THE ACTION 

1. This is an action against Defendant for infringement of one or more 

claims of United States Patent No. 6,079,854 (“the ‘854 Patent”).  

PARTIES 

2. Plaintiff Jakuta Diodes, LLC is a Texas limited liability company with 

its principal office located in Texas, at 211 East Tyler Street, Suite 600-A, Longview, 

Texas 75601.  

3. Defendant Ford Motor Company is a corporation incorporated under 

the laws of the State of Delaware, which can be reached through its agent for service 
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of process, The Corporation Trust Company located at Corporation Trust Center, 

1209 Orange Street, Wilmington, Delaware 19801. 

JURISDICTION AND VENUE 

4. This patent infringement action arises under the patent laws of the 

United States, including 35 U.S.C. §§ 271, et seq. 

5. This Court has subject matter jurisdiction over this action pursuant to 

28 U.S.C. § § 1331 and 1338(a) because it arises under United States Patent law. 

6. This Court has personal jurisdiction over the Defendant because it 

(either directly or through its subsidiaries, divisions, groups or distributors) has 

sufficient minimum contacts with the forum as a result of business conducted within 

the State of Texas and this district; and/or specifically over the Defendant (either 

directly or through its subsidiaries, divisions, groups or distributors) because of its 

infringing conduct within or directed at the State of Texas and this district.   

7. Venue is proper in this district pursuant to 28 U.S.C. §1391(c) and 

1400(b).   

FACTS 

8. Plaintiff is the owner, by assignment, of U.S. Patent No. 6,079,854 (“the 

‘854 Patent”), entitled “Device and Method for Diffusing Light,” which was duly 

and legally issued on June 27, 2000 by the United States Patent and Trademark 

Office (“USPTO”).   

9. A copy of the ‘854 Patent is attached to this Complaint as Exhibit A. 

10. The claims of the ‘854 Patent are valid and enforceable. 

COUNT I: CLAIM FOR PATENT INFRINGEMENT  

UNDER 35 U.S.C. § 271(a) (‘307 PATENT) 

(AGAINST DEFENDANT) 

11. Plaintiff hereby incorporates by reference the allegations of paragraphs 

1 through 10 of this Complaint as if fully set forth herein. 

12. Defendant makes, has made, sells, offer for sale, uses and/or imports 

into the United States, motor vehicles that include LED headlamps, including 
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without limitation the Crystal Diamond Light headlights sold by Defendant in its 

Ford® F-150, GT and Fusion line of automobiles (“Accused Product(s)”).  

13. Each of the Accused Product(s) uses a method of diffusing light, 

including providing a light source from which light radiates, namely a LED.  See 

Exhibit B. 

14. Each of the Accused Products interrupts the light with a substantially 

transparent member, including utilizing a lens with 16 precision optical surfaces and 

80 facets.  See Exhibit B.  

15. Each of the Accused Products segregate a substantial portion of the 

light to a plurality of channels within the member, including utilizing a lens with 16 

precision optical surfaces and 80 facets.  See Exhibit B. 

16. Each of the Accused Products disperses the light transmitted in a 

widening ray along the plurality of channels utilizing a lens with 16 precision optical 

surfaces and 80 facets to magnify the light.    See Exhibit B. 

17. Each of the Accused Products also radiates a diffused pattern of light 

emitted from the plurality of channels utilizing a lens with 16 precision optical 

surfaces and 80 facets to magnify the light.    See Exhibit B.  

18. Each one of the elements of the Accused Product(s), itemized in 

paragraphs 13-17 above, is an element in Claim 27 of the ‘854 patent. 

19. Thus, each of the Accused Products infringes at least Claim 27 of the 

‘854 patent. 

20. Plaintiff has been, and will continue to be, irreparably harmed by 

Defendant’s ongoing infringement of the ‘854 patent. 

21. As a direct and proximate result of Defendant’s infringement of the 

‘854 Patent, Plaintiff has been and will continue to be damaged in an amount yet to 

be determined, including but not limited to Plaintiff’s lost profits and/or a reasonable 

royalty. 

/ / / 

  

Case 6:16-cv-01177-RWS   Document 5   Filed 10/04/16   Page 3 of 18 PageID #:  28



4 
 

PRAYER FOR RELIEF 

WHEREFORE, Plaintiff prays for relief against Defendant as follows: 

A. In favor of Plaintiff that Defendant has infringed one or more claims of 

the ‘854 Patent, either literally or under the doctrine of equivalents; 

B. Requiring Defendant to pay Plaintiff its damages, costs, expenses, and 

prejudgment and post-judgment interest for Defendant’s infringement of the ‘854 

Patent as provided under 35 U.S.C. § 284, but not less than a reasonable royalty; and 

C. For such other and further relief as may be just and equitable. 

 

DEMAND FOR TRIAL BY JURY 

Pursuant to Rule 38 of the Federal Rules of Civil Procedure, Plaintiff hereby 

demands a jury trial on all issues and causes of action triable to a jury. 

 

DATED:  October 4, 2016  Respectfully submitted, 

 

/s/ Rasheed M. McWilliams 

Rasheed M. McWilliams 

CA Bar No. 281832 

rasheed@cotmanip.com 

Daniel C. Cotman 

CA Bar No. 218315 

dan@cotmanip.com 

Obi I. Iloputaife  

CA Bar No. 192271 

obi@cotmanip.com 

Cotman IP Law Group, PLC 

35 Hugus Alley, Suite 210 

Pasadena, CA 91103 

(626) 405-1413/FAX (626) 316-7577
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US006079854A 

United States Patent [19] [11] Patent Number: 6,079,854 
Ra [45] Date of Patent: Jun. 27, 2000 

[54] DEVICE AND METHOD FOR DIFFUSING 4,644,448 2/1987 Heiler. 
LIGHT 4,743,082 5/1988 Mori ....................................... 350/69.1 

4,891,559 1/1990 Matsumoto et al. . 
[76] Inventor: Dojin Ra, 101 E. Edsall Ave., #C5, º º ... . 362/301 

- 2 +--- 2 UZUK1 .................................... 

Palisades Park, N.J. 07650 5,122,940 6/1992 Wiegand ................................. 362/.342 
5,191,264 3/1993 Hammond . 

[21] Appl. No.: 09/023,528 5,810,469 9/1998 Weinreich ............................... 362/.342 

[22] Filed: Feb. 13, 1998 Primary Examiner—Sandra O’Shea 
7 Assistant Examiner—Bertrand Zeade 

[51] Int. Cl.' ........................................................ *Y*" Attorney Agent, or Firm—Weingram & Associates, PC. 
[52] U.S. Cl. .......................... 362/342; 362/342; 362/301; 

362/346; 362297, 362,351; 362,362; 362,355; [57] ABSTRACT 
362/356; 362/360; 362/329; 362/328; 362/308; 

362/309; 362/551; 362/552; 362/554 
[58] Field of Search ..................................... 362/342, 301, 

362/346, 297, 351, 362, 355, 356, 360, 
329, 328, 308, 309, 551, 552, 554 

A device is provided to diffuse a beam of light, the device 
consisting of a plurality of truncated cells nested together 
along their respective sidewalls for collecting and diffusing 
the light rays as they extend along the plurality of cells 
having an expansive, tapered interior volume. The device 

e diffuses the main light beam in a headlamp, for example, 
[56] References Cited thereby º reducing the glare º's 

U.S. PATENT DOCUMENTS oncoming drivers and permitting high beams of the head 
lamp to be used in the presence of the oncoming drivers. The 
device of the present invention is retrofitable to existing 
headlamps. In another embodiment of the present invention, 
a concave lens is disposed in the headlamp assembly to 

3,526,764 9/1970 Klie et al. . 
3,710,093 1/1973 Riehl et al. . 
3,731,079 5/1973 Porsche . 
3,735,114 5/1973 Porsche . 
4,112,483 9/1978 Small, Jr. et al. ...................... 362/301 diffuse the main light beam prior to it entering the truncated 
4,142,229 2/1979 Hulbert, Jr. . cells, while each one of the cells of the dispersion device is 
4,191,990 3/1980 Beeftink et al. . also provided with its own respective concave lens to 
4,458.303 7/1984 Berns. augment the diffusing effect. 
4,482,939 11/1984 Tishman . 
4,559,589 12/1985 Sassmannshausen. 27 Claims, 3 Drawing Sheets 

  

EXHIBIT A

Case 6:16-cv-01177-RWS   Document 5   Filed 10/04/16   Page 5 of 18 PageID #:  30



U.S. Patent Jun. 27, 2000 Sheet 1 of 3 6,079,854 

FIG. 1 

18 ,” 
14 

42 4 

  

EXHIBIT A

Case 6:16-cv-01177-RWS   Document 5   Filed 10/04/16   Page 6 of 18 PageID #:  31



U.S. Patent Jun. 27, 2000 Sheet 2 of 3 6,079,854 

55 

FIG. 5 
  

EXHIBIT A

Case 6:16-cv-01177-RWS   Document 5   Filed 10/04/16   Page 7 of 18 PageID #:  32



EXHIBIT A

Case 6:16-cv-01177-RWS   Document 5   Filed 10/04/16   Page 8 of 18 PageID #:  33



6,079,854 
1 

DEVICE AND METHOD FOR DIFFUSING 
LIGHT 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
The present invention relates to automobile lighting fix 

tures and methods for directing and diffusing light emitted 
from the fixtures. 

2. Discussion of the Related Art 
Automobile headlights and methods for controlling and 

shaping a light beam are disclosed in the following patents: 

U.S. Pat. No. Inventor(s) 

3,526,764 Klie et al 
3,710,093 Riehl et al 
3,731,079 Porsche 
3,735,114 Porsche 
4,142,229 Hulbert, Jr. 
4,191,990 Beeftink et al 
4,458,303 Berns 
4,482,939 Tishman 
4,559,589 Sassmannshausen 
4,644,448 Heiler 
4,891,559 Matsumoto et al 
5,032,955 Jurgens 
5,191,264 Hammond 

U.S. Pat. No. 3,526,764 to Klie et al discloses a retractable 
motor headlight arrangement consisting of a lens having a 
prism profiled surface for directing light beams from the 
vehicle headlight in the direction of travel, i.e. for bending 
the light beams toward the direction of travel. 

U.S. Pat. No. 4,142,229 to Hulbert, Jr. discloses a method 
of shaping a light beam wherein a sealed beam lamp lens 
cover is composed of a number of different optical light 
control elements, such as prisms or cylindrical lenses, areas 
of which are systematically covered so that maximum 
candela requirements are not exceeded. 

U.S. Pat. No. 4,458,303 to Berns discloses a light beam 
concentrating, intensifying and filtering device, wherein a 
parallel ray light source of the parabolic reflector type is 
employed in association with a leaf shutter, not unlike that 
used in conventional cameras, to vary the beam of light. 

U.S. Pat. No. 4,559,589 to Sassmannshausen discloses a 
lighting fixture with a concave reflector such as a tail light, 
warning or signal light, etc., wherein a reflector for the light 
is provided with slits through which light passes to contact 
a prism for scattering the light. 

U.S. Pat. No. 5,032,955 to Jurgens discloses a mud flap 
mounted vehicle reference lighting system wherein a plu 
rality of lamps are mounted to a parabolic reflector for 
coaction with a louver to effectively position the light pattern 
at a desirable location observable to the driver. 

The remaining patents to Riehl, Porsche, Beeftink, 
Tishman, Heiler, Matsumoto, and Hammond disclose appa 
ratus and systems which relate generally to the present 
invention and are directed toward manipulating the head 
lamp assembly with respect to the road and other vehicles in 
the area. 

The known devices include intricate and complex struc 
tures which are not retrofitable to existing light fixtures 
without substantial structural modification of the fixture. 
Certain of the devices, such as that disclosed in Hulbert, Jr., 
teach to cover or coat portions of the lens cover of the device 
to reduce candela and glare. 
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2 
In addition, the lighting fixtures discussed above rely 

substantially on flutes, prisms and lenses only to direct the 
light from the luminous element, which results in erratic, 
uncontrolled scattering of the light, not necessarily in the 
desired direction. 

Among the patents above, the devices and methods dis 
closed do not include a structure mountable within a housing 
for the light fixture, which structure consists of a plurality of 
truncated hollow cells ganged together to diffuse the light 
emitted from a luminous body for the light fixture. The 
device of the present invention also provides for controlled 
diffusion of the light beam. 
The present invention also provides for structure which 

permits increased candela for the light beam without the 
detrimental side effect of increased glare associated with the 
known light fixture devices. Therefore, the diffusion of the 
light beam emitted from the present invention will be 
compensated for by the device permitting an increase in the 
maximum candela emitted by the luminous body of the light 
fixture. 

OBJECTS AND SUMMARY OF THE 
INVENTION 

It is an object of the present invention to provide a device 
and method for directing a light beam, and more particularly, 
to diffuse a light beam emitted from an automobile head 
light. 

It is another object of the present invention to provide a 
device which permits use of a luminous body having 
increased candela without a corresponding amount of glare. 

It is another object of the present invention to provide a 
diffusing element which substantially reduces, if not 
eliminates, the blinding glare from headlamps experienced 
by oncoming drivers, regardless of whether the headlight 
fixture is in low or high beam mode. 

It is another object of the present invention to provide a 
light beam diffuser which provides an increased zone of 
coverage by the light beam, whether in the low beam or high 
beam mode. 

It is another object of the present invention to provide a 
lighting fixture for an automobile wherein the fixture 
includes a plurality of luminous bodies, each one of which 
operatively coacts with a corresponding cell of the diffuser 
device for diffusing light emitted from the illuminating 
bodies. 

It is another object of the present invention to provide a 
light diffuser device consisting of a plurality of cells which 
when ganged together coact to provide a synergistic effect 
for diffusing light emitted from a luminous body. 

It is another object of the present invention to provide a 
head lamp housing consisting of a light diffuser device of the 
present invention in combination with a concave lens to 
interrupt and gather a secondary beam of light for further 
diffusion. 

It is another object of the present invention to provide a 
light diffuser device consisting of a plurality of cells in each 
one of which there is disposed a concave lens for further 
diffusion of the light transmitted from each one of the 
plurality of cells. 

It is another object of the present invention to provide a 
diffuser device consisting of a plurality of cells ganged 
together in a configuration for certain of the cells to be 
angled with respect to the remaining cells to intersect the 
diffused light being emitted from the device to reduce the 
glare of the resulting light beam. 

EXHIBIT A

Case 6:16-cv-01177-RWS   Document 5   Filed 10/04/16   Page 9 of 18 PageID #:  34



EXHIBIT A

Case 6:16-cv-01177-RWS   Document 5   Filed 10/04/16   Page 10 of 18 PageID #:  35



6,079,854 
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ing conventional headlight construction. In contrast, broken 
lines 54,56 show the disposition and scope of a lighted area 
for low 54 and high 56 beams, respectively, that are obtained 
when the diffuser devices 22 and/or 34 of the present 
invention are employed. 

In FIG. 5, the dispersion of the light beam 56 produced by 
the present invention provides for an extended field 58 of 
light projected further from the front of the vehicle than the 
conventional high beam 50. There is therefore less of a 
chance of an automobile driving beyond the reach of its 
headlamp beam. The device also increases the ability to read 
signage from a further distance as a result of the field 58. 

The plurality of truncated cells 36 nested together in an 
array disperses the light and therefore, substantially reduces 
the glare experienced by oncoming drivers. In addition, the 
array of nested, truncated cells 36 permits the user to drive 
with both high and low beams, since the light beams are 
sufficiently diffused to substantially reduce the glare nor 
mally experienced by oncoming drivers. With this arrange 
ment of cells 36, a bulb 18 having higher candela output can 
be employed without the associated excessive glare that 
occurs in conventional lamp structures. Another embodi 
ment of the present invention is shown in FIGS. 6–8. The 
embodiment and elements thereof as shown in FIGS. 6–8 
operate to provide a similar light diffusing result and atten 
dant advantages, unless otherwise stated. 

In FIG. 6, another embodiment of a light beam diffusing 
headlamp assembly in the present invention is shown gen 
erally at 60. The assembly 60 includes a housing 62 having 
a reflector 64 and a plurality of luminous bodies 66, i.e 
bulbs, which extend to an interior of the housing. The 
housing also includes a lens cover 68 mounted to the 
housing at an end opposite to the reflector 64. A concave lens 
(similar to lens 22) disposed in the housing can also be 
employed with this embodiment. 
A plurality of light bulbs 66 are provided to each extend 

into the housing 62 to a corresponding cell of another 
embodiment of the light diffuser means shown generally at 
70 in FIG. 7. The embodiment of FIG. 7 provides advantages 
similar to those discussed with reference to FIG. 5. 
The light diffuser means 70 is constructed of a plurality of 

individual cells 72 which have a hexagonal-shaped cross 
section, as that shown with respect to FIGS. 2 and 3. As 
shown in FIG. 7, the plurality of cells 72 are ganged together 
along their respective sidewalls 74 into a body or mass 
having a hexagonal-shaped cross-section. The light diffuser 
means 70 is sized and shaped to be disposed in the housing 
62, with broken lines 76 of FIG. 6 representing generally the 
disposition of the diffuser means 70 in the housing 62. 

Each one of the cells 72 from which the diffuser means 70 
is composed, has a truncated shape with a wider opening 78 
extending to an end wall 80, having a width less than a width 
of the opening 78. The end wall 80 of each one of the cells 
is provided with an aperture 82 which is constructed and 
arranged to receive a corresponding one of the bulbs 66. The 
coaction between an individual bulb 66 and a corresponding 
cell 72 is shown in FIG. 8. 
The diffuser means 70 can also include a plurality of 

concave lenses 85 which are sized and shaped to be received 
at the wider opening 78 of each one of the cells 72. This 
construction provides for a further dispersing of the light 
rays transmitted through each one of the cells. 

In FIG. 7, certain of the cells 72 are cross-hatched at 86. 
The cells 86 are arranged at a slightly different angle than the 
remaining cells 72 for providing a further diffusing effect 
similar to that discussed with respect to FIG. 2. The arrange 
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6 
ment of these cells 72 at an angle slightly different with 
respect to the remaining cells provides for further diffusion 
of the light beam, thereby promoting the advantage that high 
beams as well as low beams can be used by the vehicle 
without exposing the oncoming driver to adverse glare 
effects. 
The material from which the light diffuser device is 

constructed is similar to that discussed with respect to the 
embodiment in FIG. 2. 

It will be understood that the embodiments described 
herein are merely exemplary and that a person skilled in the 
art may make many variations and modifications without 
departing from the spirit and scope of the invention. All such 
modifications and variations are intended to be covered by 
the appended claims. 
What is claimed is: 
1. A light fixture, comprising: 
a housing having: 

a front end, 
a back end opposite to the front end, and 
a sidewall interconnecting the front end and the back 

end for providing an interior space of the housing, 
an opening in the front end communicating with the 

interior space; 
a reflector disposed at the back end and facing the front 

end; 
a light source extending through the back end of the 

housing and the reflector to be operatively associated 
with the reflector at the interior space of the housing; 

a transparent cover extending across the opening at the 
front end of the housing: 

a concave lens disposed within the housing between the 
light source and the front end of the housing, the 
concave lens having: 
a peripheral edge for abutting against an inner surface 

of the housing, 
a receiving surface facing the light source, and 
a transmitting surface opposite to the receiving surface 

and facing the opening at the front end of the 
housing: 

a first region in the housing occupying an area between 
the reflector and the receiving surface of the concave 
lens and into which light from the light source is 
radiated to impact the receiving surface of the concave 
lens; and 

a second region in the housing occupying an area between 
the transmitting surface of the concave lens and the 
front end of the housing, the second region segregated 
into a plurality of channels into which light from the 
concave lens is radiated to provide a diffused pattern of 
dispersed light to exit the front end of the housing. 

2. A light fixture, comprising: 
a housing having: 

a front end, 
a back end opposite to the front end, and 
a sidewall interconnecting the front end and the back 

end for providing an interior space of the housing, 
an opening in the front end communicating with the 

interior space; 
a reflector disposed at the back end and facing the front 

end; 
a light source extending through the back end of the 

housing and the reflector to be operatively associated 
with the reflector at the interior space of the housing; 

a transparent cover extending across the opening at the 
front end of the housing: 

EXHIBIT A
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a truncated body having: 
a first truncated region at a first side of the truncated 
body for receiving light from the luminous body; 

a second truncated region at a second side of the 
truncated body substantially opposite to the first side 
and adapted for emitting light; and 

a central region interconnecting the first and second 
truncated regions, the central region increasing in 
diameter from the first truncated region to the second 
truncated region and adapted for diffusing the light 
transmitted along the central region for providing a 
diffused pattern of light emitted from the second 
truncated region. 

20. The diffuser device according to claim 19, wherein the 
first and second truncated regions and the central region 
each have a hexagonal-shaped cross-section. 

21. The diffuser device according to claim 20, wherein the 
truncated body comprises: 

a plurality of hollow cells nested together, each one of the 
plurality of cells having: 
a first end terminating at the first truncated region, and 
a second end terminating at the second truncated 

region. 
22. The device according to claim 21, wherein each one 

of the plurality of cells has a hexagonal-shaped cross 
section. 

23. The device according to claim 21, wherein the first 
end of each one of the plurality of cells has a first diameter 
and a second end of each one of the plurality of cells has a 
second diameter greater than the first diameter. 

24. The device according to claim 21, wherein each of the 
cells comprises: 

an opening at the first end thereof, the openings con 
structed and arranged for receipt of an individual 
illuminating means. 
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25. The device according to claim 21, wherein select ones 

of the plurality of cells are angularly offset with respect to 
the remainder of the plurality of cells in the truncated body. 

26. A method of diffusing light, comprising the steps of: 
providing a light source from which light radiates; 
containing the light radiated to a first region; 
interrupting the light with a concave lens in the first 

region; 
transmitting the light from the first region in a first 

diffused pattern through the concave lens; 
radiating the first diffused pattern of light emitted from the 

concave lens to a second region; 
containing the first diffused pattern of light emitted from 

the concave lens to the second region; 
interrupting the light with a truncated body in the second 

region; 
transmitting the light from the second region in a second 

diffused pattern through the truncated body; 
dispersing the diffused pattern of light in a widening ray; 

and 
radiating the second diffused pattern of light emitted from 

the truncated body. 
27. A method of diffusing light, comprising the steps of: 
providing a light source from which light radiates; 
interrupting the light with a substantially transparent 

member; 
segregating a substantial portion of the light to a plurality 

of channels within the member; 
dispersing the light transmitted in a widening ray along 

the plurality of channels; and 
radiating a diffused pattern of light emitted from the 

plurality of channels. 
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FORD LIGHTS UP THE NIGHT WITH
PSYCHOLOGY GUIDING THE WAY

Ford Motor Company lighting innovations are guided by human psychology, as
lighting inconsistencies and contrast irregularities can cause irritability and even
depression

First debuting on the Ford F­150, and now available on the new Ford Fusion, the
automaker’s Crystal Diamond Light is designed to disperse broad, even lighting that
can help reduce irritability while improving efficiency by up to 62 percent – lowering
cost and enhancing aesthetics  

Interior lighting is designed with the human eye in mind to offer optimal light
perception and good contrast for night vision; because men and women see colors
differently, the shade must be universally accepted by the color cones of both sexes

DEARBORN, Mich., Feb. 24, 2016 – In the niche world of automotive lighting design, decisions are judiciously
made with the knowledge that each can impact human psychology.

Consider this familiar scenario:

At the end of a long workday, there is still a traffic­clogged roadway to contend with on the drive home. Fellow
commuters are stuck too, growing impatient, irritable, and often distracted. As the minutes tick away, the sky
grows darker. By the time the car pulls into the garage, the driver is grumpy, even a bit depressed.

Ford lighting designers and engineers say this irritable mental state is, in part, due to poor automobile lighting
and the mechanisms humans rely on for coping. The lighting experts at Ford are working to make life a bit
brighter.

“We know that gradients and homogeneity affect people’s moods,” said Arun Kumar, Ford optics expert and
design engineer. “We also know the eye wants to focus on contrast changes and other inconsistencies in lighting
– it’s an automatic function of the brain that can irritate mood.”

The latest solution is a LED lighting innovation Ford calls Crystal Diamond Light. The lighting improves efficiency
up to 62 percent while lowering cost. It also miniaturizes the fixture, an aesthetic desired by designers. The
diamond­like facets of the lens offer even, broad distribution of light.

Crystal Diamond Light first debuted on the Ford F­150, and is now migrating to other models, starting with the
new Ford Fusion.
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“The efficiency of this lighting not only helps to stabilize the psyche, but also has the potential to affect global
environmental savings,” said Kumar. “As we democratize this lighting innovation to a broader audience, the
impact could be significant, with millions of gallons of fuel potentially saved on a global scale.”

Consideration of human physiology is also a factor with interior lighting.

Around the time the world was preparing for Y2K and the predicted doom that would ensue, Ford began work to
update its corporate green interior dash lighting. The mandates included choosing a color that is pleasing to the
eye – one that provides a higher quality of lighting, with good contrast for twilight and night vision. And because
men and women see some colors differently, the shade had to be universally accepted by the color cones of
both sexes.  

“Another obvious issue was to design for people who have color deficiencies,” said Shannon O’Day, Ford
interactions and ergonomics core engineer. “You can’t use a deep saturated red or green for dash lighting
because those are colors people most typically have problems with. Eight percent of the global population has
this issue, and most are male.”

Red and green are typically reserved for emergency buttons, such as hazard lighting.

Designers and engineers opted to light the Ford vehicle dashboard in Ice Blue™ – a color more easily seen and
perceived as brighter by the human eye, and one that cuts through the clutter, explained O’Day.

While Ice Blue is the color of choice for illuminating the Ford dashboard, an available feature for many Ford
vehicles allows customers to change ambient lighting colors with in­car controls.

Still, it’s the physiology that matters most to designers.

“Color is one among many factors that make lighting functional and pleasing,” said O’Day. “In the end, it’s really
about the eye, what it perceives, and how it affects the driver.”
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Mar 18, 2014 | Dearborn, Mich.

New Ford F-150 -- First
Truck to Offer Tougher,
Brighter, More Efficient LED
Headlamps

• Segment-first LED headlamps available for all-new
Ford F-150 will last more than five times longer than
conventional bulbs

• Use of LED technology in F-150 headlamps picks up on
lighting trends in smartphones, tablet computers and TVs

• Ford engineers subject LED headlamps to extreme heat and
saltwater baths, and pummel with rocks, rock salt and ice
to prove lamp toughness

When the assignment is to reinvent the Ford F-150 while
maintaining its heritage of being Built Ford Tough, even the
headlamps matter.

Until now, headlamps often needed to be replaced long before
the end of a vehicle’s life. For the all-new 2015 Ford F-150, Ford
wanted durable headlamps. Ford lighting expert John Teodecki
and his team found the answer in a lighting technology called light-
emitting diodes, or LEDs.

No other light-duty pickup truck on the road today has LED
headlamps. LED lamps use 63 percent less energy than the
halogen bulbs seen in competitor trucks, and the light quality and
aesthetics of the technology are superior, Teodecki explained. Most
important, the LED headlamps in the new F-150 are more durable
than conventional lights, and are made to last more than five times
longer.

“Stand on it,” Teodecki said, perched atop an 11-pound F-150
headlamp unit. “We fire stones at this headlamp, expose it to
extreme sun, soak it in saltwater, shoot rocks, rock salt and ice –
this thing is very tough to crack.”

LED is the fastest-growing segment in lighting technology,
according to trade magazine LED Inside. Applications include
smartphones, tablets, computers, TVs, luxury sedans, industrial,
commercial and outdoor lighting. Even supermarkets incorporate
LED lighting to make produce look fresher.
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What sets F-150 LED technology apart is how the headlamps
are made, and how different they are from what the industry
has traditionally used. To develop this cutting-edge headlamp
technology, Ford leveraged the expertise of its longtime lighting
developers OSRAM and Flex-N-Gate. The program is creating
more than 30 jobs at the OSRAM Hillsboro, N.H. and Danvers,
Mass. facilities.

With the LED lighting system available for the new F-150, Ford
lighting experts had more freedom with the lamp design, because
LEDs are smaller than typical headlamps and are easier to
package.

The new Ford F-150 LED headlamp unit uses semiconductor chips
to control the light. The technology helps make LED lights more
durable and therefore longer-lasting.

Ford designers created a unique lens for the F-150 LED headlamp
with special machines that carve out 16 precision optical surfaces
and 80 facets on the lens face to spread the light evenly. The
innovative design magnifies the light, allowing Ford to better
illuminate the road for the new F-150 driver using just a single LED
per lamp.

Teodecki, a University of Michigan graduate with 29 years’
experience in automotive lighting, puts on a white glove to handle
the fine lens – much like a jewelry expert would before showcasing
an expensive ring or pendant.

“We don’t want to get fingerprints on the surface, because that
would change the lens’ ability to spread the light evenly,” Teodecki
said.

The crowning touch for the lighting on the all-new F-150 is
another first for the auto industry. Ford designers outlined the LED
headlamp with a thin LED tube to create a signature appearance
for the new truck that can be spotted from great distances at night.

“Remember the craze in the 1980s with truck light bars?” Teodecki
said. “It looks so cool. I’m telling you, this LED light tube is going to
be the next big thing. Our new F-150 owners will be longing for dusk
every day, just to show off their trucks in dramatic lighting.”

About Ford Motor Company

Ford Motor Companyis a global automotive and mobility
company based in Dearborn, Michigan. With about 203,000
employees and 67 plants worldwide, the company’s core
business includes designing, manufacturing, marketing and
servicing a full line of Ford cars, trucks and SUVs, as well as
Lincoln luxury vehicles. To expand its business model, Ford is
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aggressively pursuing emerging opportunities with investments
in electrification, autonomy and mobility. Ford provides
financial services through Ford Motor Credit Company. For more
information regarding Ford and its products and services, please
visitwww.corporate.ford.com.
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