a2 United States Patent

Iyer et al.

US008662665B2

US 8,662,665 B2
Mar. 4, 2014

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

(54)

(735)

(73)

")

@
(22)

(65)

(63)

(1)
(52)

(58)

REFRACTIVE-DIFFRACTIVE MULTIFOCAL
LENS

Inventors: Venkatramani S. Iyer, Roanoke, VA
(US); William Kokonaski, Gig Harbor,
WA (US); Joshua N. Haddock,
Roanoke, VA (US); Roger Clarke,
Cambridge (GB); Ronald D. Blum,
Roanoke, VA (US)

Assignee: PixelOptics, Inc., Roanoke, VA (US)

Notice: Subject to any disclaimer, the term of this
patent is extended or adjusted under 35

U.S.C. 154(b) by O days.

Appl. No.: 13/487,572

Filed: Jun. 4,2012
Prior Publication Data
US 2013/0003014 A1 Jan. 3, 2013

Related U.S. Application Data

Continuation of application No. 13/005,876, filed on
Jan. 13, 2011, now Pat. No. 8,197,063, which is a

(Continued)
Int. CI.
G02C 7/06 (2006.01)
U.S. CL
USPC i 351/159.42; 351/159.44
Field of Classification Search
USPC ... 351/159.42, 159.44; 623/6.25, 6.3, 6.31

See application file for complete search history.

502

(56) References Cited
U.S. PATENT DOCUMENTS

2,437,642 A
2,576,581 A

3/1948 Henroleau .................... 372/101
11/1951 Edwards ........cccocevvnnen 359/319

(Continued)

FOREIGN PATENT DOCUMENTS

CN ROC89113088
DE 4223395

10/2001
1/1994
(Continued)
OTHER PUBLICATIONS

Electronic Spectacles for the 21 st Century by Larry N. Thibos, Ph.D.,
and Donald T. Miller, PhD., Indiana Journal of Optometry, Spring
1999 vol. 2, No. 1 pp. 5-10.

(Continued)

Primary Examiner — Jordan Schwartz
(74) Attorney, Agent, or Firm — Sterne, Kessler, Goldstein
& Fox PL.L.C.

57 ABSTRACT

Aspects of the present invention provide multifocal lenses
having one or more multifocal inserts comprising one or more
diffractive regions. A diffractive region of a multifocal insert
of'the present invention can provide a constant optical power
or can provide a progression of optical power, or any combi-
nation thereof. A multifocal insert of the present invention can
be fabricated from any type of material and can be inserted
into any type of bulk lens material. A diffractive region of a
multifocal insert of the present invention can be positioned to
be in optical communication with one or more optical regions
of'a host lens to provide a combined desired optical power in
one or more vision zones. Index matching layers of the
present invention can be used to reduce reflection losses at
interfaces of the host lens and multifocal insert.

18 Claims, 7 Drawing Sheets
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