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(7) ABSTRACT

A contactless rechargeable hearing aid system in which a
rechargeable hearing aid may be optically or inductively
recharged by an optical or an inductive recharger. The
optically rechargeable hearing aid may have a dual purpose
optical fiber that may act as a light conduit for the recharging
light, and that may also act as a draw string for the hearing
aid. The rechargeable hearing aid may use a high energy
nickel metal-hydride rechargeable battery or a high energy,
high voltage lithium based rechargeable battery, in conjunc-
tion with a DC to DC voltage regulating circuit for convert-
ing the rechargeable battery’s declining DC output voltage
to the fixed DC input voltage needed by the hearing aid’s
audio related circuitry. The DC to DC voltage regulating
circuit may also help to present a supply impedance that
matches the input impedance of the audio related circuitry in
the hearing aid. The rechargeable battery may have an
alternately folded cell stack, a spiral wound cell stack or an
accordion folded cell stack, in order to provide, in a mini-
mized volume, the large anode, cathode and electrolyte areas
that may be needed to reduce the rechargeable battery’s
output impedance, in order to help reduce internal resistance
losses during use of the battery.

27 Claims, 14 Drawing Sheets

26

27

Find authenticated court documents without watermarks at docketalarm.com.



https://www.docketalarm.com/

US 6,310,960 B1
Page 2

U.S. PATENT DOCUMENTS
5,303,306 * 4/1994 Brillhart et al. ... 381/323

5,316,875 5/1994 Murai et al. .
5,411,535 5/1995 Fujii et al. .
5,411,537 5/1995 Munshi et al. .
5,455,999  10/1995 Weiss et al. .
5,525,441 6/1996 Reddy et al. .
5,567,548  10/1996 Walk et al. .
5,580,683  12/1996 Takeuchi et al. .
5,610,494 3/1997 Grosfilley .
5,618,318 4/1997 Reddy et al. .
5,646,815 7/1997 Owens et al. .
5,693,105  12/1997 Kawakami .
5,807,645 9/1998 Takeuchi et al. .
5,879,836 3/1999 Ikeda et al. .

OTHER PUBLICATIONS

A Perspective On Batteries For High Power Hearing Instru-
ments; Dopp et al.; The Hearing Review; Jun. 1996; pp. 42
and 45.

Handbook Of Batteries, Second Edition; Linden; 1995;
entire book.

DOC KET

_ ARM

The Hearing Aid Battery: A Hazard To Elderly Patients;
Strachan et al.; Age and Aging; 1994; vol. 23; pp. 425-426.
Design Evolution Of Defibrillator Batteries; Takeuchi; Pro-
ceedings of The 6th Annual Battery Conference On Appli-
cations and Advances, Jan. 15-17, 1991; Paper 91BM-1, pp.
V-1 to 9.

The Rechargeable Hearing Instrument System; Gitles et al.;
Hearing Instruments; vol. 38, No. 7, 1987; pp. 3-5.
Sound Advice; Jul./Aug. 1997; Magnatone; pp. 1-6.
Sound Advice; Sep./Oct. 1992; Magnatone; pp. 1-6.
Sound Advice; Nov./Dec. 1997; Magnatone; pp. 1-6.

Nickel-Metal Hydride Batteries; Leclanch; 1996; Brochure,
pp- 1 to 6.

Hearing Aid Battery Sheet; RAYOVAC; Jan. 1995; Bro-
chure; pp. 1-7.

Liberty; Magnatone; Apr. 1993; Brochure; pp. 1-7.

Mineature Rechargeable Batteries; Plainview Batteries; Jul.
19944; Brochure; pp. 1-6.

* cited by examiner-

Find authenticated court documents without watermarks at docketalarm.com.



https://www.docketalarm.com/

U.S. Patent Oct. 30, 2001 Sheet 1 of 14 US 6,310,960 B1

15
8\ 10\ 14
22,23,24
|2\ 1=
\\ 26
36
NN | | N

\ H

N

N

N
34 1Y

N

27

N

N

N |

N \

N(I% N\

\%

FIG.1

DOC KET

A R M Find authenticated court documents without watermarks at docketalarm.com.



https://www.docketalarm.com/

U.S. Patent Oct. 30, 2001 Sheet 2 of 14 US 6,310,960 B1

13
8a 10a c

\ \ 140
l20\

S 26a

220,230,240
20a

AHINENNNENNNNNRNNAN AOLMUNMMNNRVARTNG
IR——2%9a

54 —48

N, - —30a

//é /é
\

" 19a

L—~ 330

— 390

7 20 FIG. 2

DOC KET

A R M Find authenticated court documents without watermarks at docketalarm.com.



https://www.docketalarm.com/

U.S. Patent

100

80

60

20

Current (1, pA), Power (P, uW)

4.0

3.0

2.0

V (volts)

1.0

DOC KET

_ ARM

Oct. 30, 2001 Sheet 3 of 14

1

1 I ] 1 1 ] 1

0.6 0.8 1.0 1.2 1.4 1.6

Output Voltage (V)
FIG.3

64

66

10 20 30

t (hours)

FIG. &4

Find authenticated court documents without watermarks at docketalarm.com.

US 6,310,960 B1


https://www.docketalarm.com/

Nsights

Real-Time Litigation Alerts

g Keep your litigation team up-to-date with real-time
alerts and advanced team management tools built for
the enterprise, all while greatly reducing PACER spend.

Our comprehensive service means we can handle Federal,
State, and Administrative courts across the country.

Advanced Docket Research

With over 230 million records, Docket Alarm’s cloud-native
O docket research platform finds what other services can't.
‘ Coverage includes Federal, State, plus PTAB, TTAB, ITC
and NLRB decisions, all in one place.

Identify arguments that have been successful in the past
with full text, pinpoint searching. Link to case law cited
within any court document via Fastcase.

Analytics At Your Fingertips

° Learn what happened the last time a particular judge,

/ . o
Py ,0‘ opposing counsel or company faced cases similar to yours.

o ®
Advanced out-of-the-box PTAB and TTAB analytics are
always at your fingertips.

-xplore Litigation

Docket Alarm provides insights to develop a more
informed litigation strategy and the peace of mind of

knowing you're on top of things.

API

Docket Alarm offers a powerful API
(application programming inter-
face) to developers that want to
integrate case filings into their apps.

LAW FIRMS

Build custom dashboards for your
attorneys and clients with live data
direct from the court.

Automate many repetitive legal
tasks like conflict checks, document
management, and marketing.

FINANCIAL INSTITUTIONS
Litigation and bankruptcy checks
for companies and debtors.

E-DISCOVERY AND

LEGAL VENDORS

Sync your system to PACER to
automate legal marketing.

WHAT WILL YOU BUILD? @ sales@docketalarm.com 1-866-77-FASTCASE




