US005684637A

United States Patent 4 (1] Patent Number: 5,684,637
Floyd 451 Date of Patent: Nov. 4, 1997
[54] FLUID FILLED AND PRESSURIZED LENS OTHER PUBLICATIONS

{76]

[21]
[22]

[51]
[52]
[58]

[56]

WITH FLEXIBLE OPTICAL BOUNDARY
HAVING VARTABLE FOCAL LENGTH

Inventor: Johnnmie E. Floyd, 3606 Spotted Horse
Trail, Austin, Tex. 78739

Appl. No.: 503,995

Filed: Jul. 19, 1995
Int. CL° GO02B 1/06
U.S. Cl. 359/666
Field of Search 359/666, 667,
359/665

References Cited
U.S. PATENT DOCUMENTS

6,901 1/1849 Katuoka .......ccceceemerererrensnesenees 359/666

1269422 6/1918 Gordon .
2,576,581 11/1951 Edwards 88741
2,836,101  5/1958 De SWAIt ..cccerrvecrerererssoseesessorensses 88/57
3,031,928 '5/1962 Kopito 88/74
3,161,718 12/1964 De Luca 88/57
3,598479  8/1971 Wright ......ccconeernrcemmrecseecsenss 351/159
4,174,156 11/1979 GIOHEUX ..cveccnrrenrrenserearsnsronses 351/168
4,181,408 * 1/1980 Senders ......... .. 3517159

.. 351/41

4,261,655 4/1981 Honigsbaum . -
. 350/423

4444471 4/1984 Fod, Jr. ...
4,466,706 8/1984 Lamothe, IT .. . 3507419
4,477,158 10/1984 Pollock ......... wwene 3517169
4,732458  3/1988 Zambelli ....cconenrnversincerennicasae 359/667

17

17

“Optics Liquid Lens”, Popular Science, May 1994, p. 36.
“Liquid Lens . . . ” The Surveyors vol. 3, No. 4, (1967) p. 26.

Edwards, “Variable Curvature Fluid Lens” IBM Tech. Dis.
Bulletin vol. 24, No. 1B Jun. 1981, p. 572.

Primary Examiner—David P. Porta
Assistant Examiner—Richard Hanig
Attorney, Agent, or Firm—Geoffrey A. Mantooth

[571 ABSTRACT

Afiexible boundary fluid lens cell is disclosed. The fluid lens
cell has a membrane edge retention arrangement which
retains flexible lens membranes so the membranes may
freely change slope about the membrane edge portions in
response to varying fluid pressure within the lens cell,
thereby precluding optical aberrations due to fixed mem-
brane boundaries. The edge portions are clamped between
lips in a frame an a ring that is interposed between two
membranes. The flexible boundary fluid lens cell is particu-
larly useful in eyewear to compensate for the eye’s loss of
accommodation. Eyewear incorporating the flexible bound-
ary fluid leps cell are capable of continuously variable focal
power so that the lens may be adjusted to focus on objects
at varying distances. In addition, certain systems and system
components are disclosed for application of the lens cell to
eyewear.
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