(12)

United States Patent

Epstein et al.

US007322731B2

US 7,322,731 B2
*Jan. 29,2008

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

(54)

(735)

(73)

")

@
(22)

(65)

(1)

(52)

(58)

(56)

COLOR MIXING ILLUMINATION LIGHT
UNIT AND SYSTEM USING SAME

Inventors: Kenneth A. Epstein, St. Paul, MN
(US); Michael F. Weber, Shoreview,

MN (US)

Assignee: 3M Innovative Properties Company,
St. Paul, MN (US)

Notice: Subject to any disclaimer, the term of this

patent is extended or adjusted under 35
U.S.C. 154(b) by 291 days.

This patent is subject to a terminal dis-
claimer.

Appl. No.: 11/166,722

Filed: Jun. 24, 2005

Prior Publication Data

US 2006/0291238 Al Dec. 28, 2006

Int. Cl.
F21V 7/04 (2006.01)
US.Cl ..o 362/609; 362/231; 362/601;
362/607;362/611; 362/612;362/613; 349/63;
349/65
Field of Classification Search ................ 362/231,
362/293, 601, 604, 607, 609, 611-613; 349/63,
349/65
See application file for complete search history.

References Cited

U.S. PATENT DOCUMENTS

5,422,756 A 6/1995 Weber
5,712,694 A 1/1998 Taira et al.
5,751,388 A 5/1998 Larson
5,793,456 A 8/1998 Broer et al.
5,825,543 A 10/1998 Ouderkirk et al.
5,867,316 A 2/1999 Carlson et al.
5,882,774 A 3/1999 Jonza et al.
5,995,690 A 11/1999 Kotz et al.

100

6,122,103 A
6,208,466 Bl

9/2000 Perkins et al.
3/2001 Liu et al.

(Continued)
FOREIGN PATENT DOCUMENTS

EP 1072 637 1/2001

(Continued)
OTHER PUBLICATIONS

“Guideline for the Construction of Thin Light-Boxes using 3M
Optical Lighting Film”, 3M, St. Paul, Minnesota, Jan. 2000, pp.
1-12.

(Continued)

Primary Examiner—Sandra O’Shea
Assistant Examiner—Meghan K. Dunwiddie
(74) Attorney, Agent, or Firm—IJay R. Pralle

(57) ABSTRACT

An illumination light unit includes at least two light sources
that generate light at different wavelengths. The illumination
light unit also includes a reflecting cavity having one or
more reflectors and a controlled transmission mirror dis-
posed at an output of the reflecting cavity. The controlled
transmission mirror includes an input coupling element, an
output coupling element and a first multilayer reflector
disposed between the input and output coupling elements. At
least some of the light from the light sources is reflected
within the reflecting cavity by the one or more reflectors and
is mixed. Light passes out of the reflecting cavity through
the controlled transmission mirror. The illumination light
unit may be used for illumination purposes, or as part of a
backlight for illuminating a display.

31 Claims, 15 Drawing Sheets
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