a2» United States Patent

Saccomanno et al.

US006428198B1

US 6,428,198 Bl
Aug. 6,2002

(10) Patent No.:
45) Date of Patent:

(54) DISPLAY SYSTEM HAVING A LIGHT
SOURCE SEPARATE FROM A DISPLAY
DEVICE

(75) Inventors: Robert J. Saccomanno, Montville;
Ivan B. Steiner, Ridgewood; Michael
G. Biemer, Lincoln Park, all of NJ
(Us)

(73) Assignee: AlliedSignal Inc., Morristown, NJ (US)

(*) Notice:  Subject to any disclaimer, the term of this

patent is extended or adjusted under 35
U.S.C. 154(b) by 0 days.
(21) Appl. No.: 09/346,253

(22) Filed:  Jul 1, 1999

Related U.S. Application Data
(60) Provisional application No. 60/091,981, filed on Jul. 7,

1998.

(51) Int. CL7 oo GO9F 13/18; F12V 7/08
(52) US.ClL .o 362/559; 362/26; 362/561;
362/558; 362/554; 362/552
(58) Field of Search ........................ 362/26, 559, 561,
362/558, 554, 552, 583, 560

(56) References Cited

U.S. PATENT DOCUMENTS

3,195,405 A * 7/1965 Clarke et al. ............... 362/552
4,233,650 A * 11/1980 Hagner et al. 362/552
4915479 A * 4/1990 Clarke .......coevvvivnnnnn. 362/559

(List continued on next page.)
OTHER PUBLICATIONS

Mirror Imaging Systems, Kingslake, Rudolf,“Optical Sys-
tem Design,” Academic Press, 1983, pp. 245-253.

Society of Automotive Engineers Paper 970254, Compari-
son of Dual Focus Collector Schemes for Fiber Systems,
Feb. 1997, W. J. Cassarly et al.

1
LIGHT SOURCE
30 £ 40
" FERRULE /DIMMER HOMOGENIZER
ELLIPSOIDAL /
MRRORS
[10F §) )
20~ ) ‘

j(B INPUTS, ONE QUTPUT) 5

Society of Automotive Engineers Paper 981197, Changes in
Angular and Spatial Distribution Introduced into Fiber Optic
Headlamp Systems by the Fiber Optic Cables, Feb. 1998,
Cassarly et al.

Society of Automotive Engineers Paper 1999-01-0304,
Fiber Optic Lighting: The Transition from Specialty Appli-
cations to Mainstream Lighting, Mar., 1999, Cassarly, et al.
Paper given at The 8” International Symposium on the
Science and Technology of Light Sources (L-S-8),
Advances in Fiber Optics: Fiber Applications Move into the
Mainstream, Sep. 1998, Davenport et al.

Society of Automotive Engineers Paper 960490, Uniform
Light Delivery Systems; Feb. 1996, Cassarly et al.
Society of Automotive Engineers Paper 1999-01-0386,
Remote HID Headlamp Systems, Mar. 1999, Dassanayake
et al.

Society of Automotive Engineers Paper 980877, HID
Driven Focus—less Optics System for Complete Automotive
Distributed Lighting Systems, Feb. 1998, Hulse et al.

Primary Examiner—Sandra O’Shea
Assistant Examiner—Peggy A Neils
(74) Attorney, Agent, or Firm—Loria B. Yeadon

67 ABSTRACT

High luminance display devices, typically utilized in appli-
cations requiring sunlight readability, require unique design
methodologies as the thickness approaches a maximum of
one-inch. The present invention relates to a high intensity
light generation engine and associated light transmission
apparatus for transmitting the light generated by the engine
to a remote location. The invention is especially applicable
for use in constructing a back lighted display, such as a
liquid crystal display (LCD), of minimal thickness, i.c.,
one-inch or less. A display of minimal thickness is achieved
by separating a light source and other peripherals from the
display device, using a remote enclosure. Such a display is
most suited for use in high ambient lighting conditions
where space is at a premium, such as in the cockpit of an
aircraft.

36 Claims, 24 Drawing Sheets
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