
1 APPLE 1011

(12) United States Patent
Paulson et al.

USOO7551940B2

(10) Patent N0.: US 7,551,940 B2

(45) Date of Patent: Jun. 23, 2009 

(54)

(75)

(73)

(*)

(21)

(22)

(65)

(60)

(51)

(52)

(58)

TWO-WAY VOICE COMMUNICATION
DEVICE HAVING EXTERNAL ACOUSTIC
NOISE REDUCTION

Inventors: Mary Paulson, Elk Grove Village, IL
(US); Jonathan K. Stewart,
Bloomingdale, IL (US); Andrew J.
Haapapuro, Arlington Heights, IL (US);
Viorel Drambarean, Skokie, IL (US);
Robert B. Schulein, Schaumburg, IL
(US); Mead C. Killion, Elk Grove
Village, IL (US)

Etymotic Research, Inc., Elk Grove
Village, IL (US)

Assignee:

Notice: Subject to any disclaimer, the term of this
patent is extended or adjusted under 35
U.S.C. 154(b) by 0 days.

Appl. N0.: 10/755,106

Filed: Jan. 8, 2004

Prior Publication Data

US 2004/0165720 A1 Aug. 26, 2004

Related US. Application Data

Provisional application No. 60/439,234, filed on Jan.
9, 2003, provisional application No. 60/451,290, filed
on Mar. 1, 2003, provisional application No. 60/507,
629, filed on Sep. 30, 2003.

Int. Cl.

H04M 1/00 (2006.01)
H04R 25/00 (2006.01)
US. Cl. .............. 455/550.1; 455/569.1; 455/569.2;

455/575.1; 455/556.1; 381/370; 381/375;
381/380; 379/430

Field of Classification Search .............. 455/550.1,
455/569.1, 569.2, 570, 575.2, 575.6, 575.1,

455/5561, 575, 556; 381/370, 375, 380;
379/430

See application file for complete search history.

 

(56) References Cited

U.S. PATENT DOCUMENTS

4,766,466 A * 8/1988 Kawaiet al. .................. 355/57

4,945,191 A * 7/1990 Satsuka et al. ................ 174/69

5,298,692 A * 3/1994 Ikeda et al. .............. 381/375

5,715,321 A * 2/1998 Andreaetal. ................. 381/92

(Continued)

OTHER PUBLICATIONS

Jabra Corporation, “FreeSpeak BT200” , Product Information, copy-
right 2002.

(Continued)

Primary ExamineriMatthew D Anderson
Assistant Examiner7Wen W Huang
(74) Attorney, Agent, or FirmiMcAndrews, Held & Malloy,
Ltd.

(57) ABSTRACT

A two-way voice communication device which provides a
high-level ofacoustic noise reduction is disclosed. A resilient
ear tip provides acoustic isolation and secures the earphone
within the ear canal of the user. The ability to rotate the
earphone within the ear canal allows the user to easily posi-
tion an attached microphone. The audio signals may be con-
veyed by an included radio frequency receiver and radio
frequency transmitter, or the earphone may be connected to
an electrical audio device using a multi-conductor cable.
Audio signals may be conveyed to one or both ears of a user.
A switch to mute the audio signal from the microphone, or for
supporting a push-to-talk mode ofoperation, may be included
in the earphone housing, or on the cable.

37 Claims, 15 Drawing Sheets

 
APPLE 1011

f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


2

US 7,551,940 B2
 

 

 

Page 2

US. PATENT DOCUMENTS OTHER PUBLICATIONS

6,080,110 A * 6/2000 Thorgersen ................. 600/500 Jabra Corporation, “Jabra EarWrap”, Product Information obtained
6,129,175 A * 10/2000 Tutor et a1. .. . 181/135 from website on Jan. 9, 2003, http://www.jabra.com/products/
6,175,633 B1 * 1/2001 Morrill et al. 381/71.6 jabraearwraphtm
6,320,960 B 1 * 11/2001 Lathrop et a1. .. . 379/430 Jabra Corporation, “Jabra 2WayBud”, Product Information obtained
6,430,217 B1 * 8/2002 Suzuki et a1. . 375/219 from website on Jan. 8, 2003, http://jabraeonflproducts/
6,513,621 B1 * 2/2003 Deslauriers et a1. . 181/130 jabraZwaybudhtm
RE38,351 E * 12/2003 Iseberg et a1. . 381/380 Sony Electronics Inc., “TL-DR150EX” product information
6,729,726 B2 * 5/2004 Miller et a1. . . 351/158 obtained from website on Jan. 9, 2003, http://www.se1.sony.confl
6,760,459 132* 7/2004 Bae ............ . 381/375 SEL/consumer/ss5/home/accessories/wispear/tl-dr150ex.shtml.
6,993,144 B 1 * 1/2006 Wilson et a1. . 381/380 Sony Electronics Inc., “DR-EXISOUP”, product information

2002/0131585 A1* 9/2002 Jones et a1. .. . 379/431 obtained from website on Jan. 9, 2003, http://www.sonysty1e.com/
2002/0181729 A1>x< 12/2002 Smith ...... 381/381 is-bin/INTERSHOP.enfinity/eCS/Store/en/-/USD/SY.
2002/0193151 A1 * 12/2002 Edreich ...................... 455/569 Sony Electronics Inca “While“ HandS'Free Headset TL'DR140”a

2003/0003969 A1 * 1/2003 Tong et a1. .................. 455/568 Pmdu“ informmon Obtained from webSite 0“ Jan' 9’ 2003’ WP“
2004/0082360 A1 * 4/2004 Gunter et a1. ............ 455/556.1 WWW'SOHYStYIe'com'

2004/0125979 A1 * 7/2004 Elidan et a1. ................ 381/382 * Cited by examiner

f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


3

US. Patent Jun. 23, 2009 Sheet 1 0f 15 US 7,551,940 B2

 
f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


4

US. Patent Jun. 23, 2009 Sheet 2 0f 15 US 7,551,940 B2

 
f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


5

US. Patent Jun. 23, 2009 Sheet 3 0f 15 US 7,551,940 B2

 
420

 
FIG. 4 530

 
FIG. 5A

f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


Real-Time Litigation Alerts
	� 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 

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,  

opposing counsel or company faced cases similar to yours.

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

Docket Alarm provides insights to develop a more  

informed litigation strategy and the peace of mind of 

knowing you’re on top of things.

Explore Litigation 
Insights

®

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

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.


