a2 United States Patent

Portney

US009364319B2

US 9,364,319 B2
*Jun. 14, 2016

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

(54)

(71)

(72)

")

@
(22)

(65)

(1)

(52)

(58)

REFRACTIVE-DIFFRACTIVE SWITCHABLE
OPTICAL ELEMENT

Applicant: Valdemar Portney, Newport Coast, CA

(US)

Inventor: Valdemar Portney, Newport Coast, CA
(US)

Notice: Subject to any disclaimer, the term of this

patent is extended or adjusted under 35
U.S.C. 154(b) by 565 days.

This patent is subject to a terminal dis-
claimer.

Appl. No.: 13/626,118

Filed: Sep. 25, 2012
Prior Publication Data
US 2014/0085726 Al Mar. 27, 2014
Int. CI.
G02C 7/08 (2006.01)
AG6IF 2/16 (2006.01)
GO2B 27/42 (2006.01)
G02C 7/02 (2006.01)
GO2B 3/12 (2006.01)
AGIF 2/14 (2006.01)
U.S. CL
CPC ... AG6IF 2/1627 (2013.01); A61F 2/1654

(2013.01); GO2B 3/12 (2013.01); GO2B 27/42
(2013.01); GO2C 7/02 (2013.01); GO2C 7/085
(2013.01); A461F 2/14 (2013.01); GO2C 7/08
(2013.01); GO2C 2202/20 (2013.01)

Field of Classification Search

CPC ... G02C 7/08; G02C 7/081; GO2C 7/085;
AG1F 2/1627; AG61F 2/1654
USPC ........... 359/571;351/159.15, 159.34, 159.35

See application file for complete search history.

11 .".‘

(56) References Cited

U.S. PATENT DOCUMENTS

4,435,856 A 3/1984 L’Esperance
4,890,903 A 1/1990 Treisman et al.
4,932,966 A 6/1990 Christie et al.
5,956,183 A 9/1999 Epstein et al.
6,445,509 Bl 9/2002 Alden
2005/0143814 Al 6/2005 Esch et al.
2005/0288785 Al  12/2005 Portney et al.
2007/0010880 Al 1/2007 Esch
2007/0030573 Al* 2/2007 Batchko etal. ............... 359/665
(Continued)

FOREIGN PATENT DOCUMENTS

EP 0212616 A2 3/1987
WO 0197742 A2 12/2001
(Continued)
OTHER PUBLICATIONS

D Faklis and GM Morris, “Spectral properties of multiorder diffrac-
tive lenses”, Apply Optics 1995; 34(14): 2462-2468, May 10, 1995,
1995 Optical Society of America.

(Continued)

Primary Examiner — Bumsuk Won

Assistant Examiner — William R Alexander

(74) Attorney, Agent, or Firm — Hackler Daghighian &
Martino

(57) ABSTRACT

A lens in accordance with the present invention includes an
switchable cell consisting of optical substrate with diffraction
surface, elastic film in contact with the diffraction surface of
the substrate, optical fluid that fills the space between the film
and diffraction surface and the mean to transfer the optical
fluid in and out of the space between the film and diffraction
surface. The refractive index of the optical fluid matches the
refractive index of the optical substrate. The switchable cell
changes focus positions between refractive focus in relaxed
state when the pressure at both sides of the film is the same
and diffraction focus when the optical fluid is transported
from the space between the film and optical substrate for the
film to largely conform to the diftraction surface shape of the
optical substrate.
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