
 

US005889870A

United States Patent [19] [11] Patent Number: 5,889,870

Norris [45] Date of Patent: Mar. 30, 1999

[54] ACOUSTIC HETERODYNE DEVICE AND 5,357,578 10/1994 Tanishi.

METHOD OTHER PUBLICATIONS

[75] Inventor: Elwood G. Norris, Poway, Calif. Ultrasonic Ranging System—Polaroid.
Helmholtz (Excerpts from On Combinaton Tones)—Edi-
tor’s Comments on Paper 16.
Aoki, K., et al., “Parametric Loudspeaker—Charateristics of
Acoustic Field and Suitable Modulation of Carrier Ultra-

[73] Assignee: American Technology Corporation,
Poway, Calif.

[21] APPL N03 684,311 sound,” Electronics and Communications in Japan, Part 3,
. . vol. 74, No. 9, pp. 76—82 (1991).

[22] FIICd. Jul. 17’ 1996 Makarov, S.N., et al., “Parametric Acoustic Nondirectional
[51] Int. Cl.6 ....................................................... H04B 3/00 Radiator,” Acastica, vol. 77, pp. 240—242 (1992).
[52] US. Cl. ................................................. 381/77; 381/79 Westervelt, P.J., “Parametric Acoustic Array,” The Journal

[58] Field of Search ................................... 381/79, 77, 82 0f the Acoustic Society Of America, vol~ 35, NO- 4, pp-
535—537 (1963).

[56] References Cited , , , ,
Primary Examiner—forester W. lsen

U.S. PATENT DOCUMENTS Attorney, Agent, or Firm—Thorpe, North & Western, LLP

1,616,639 2/1927 Sprague. [57] ABSTRACT
1,951,669 3/1934 Ramsey.
2,461,344 2/1949 Olson . The present invention is the emission of new sonic or
3,012,222 12/1961 Hagemann . subsonic compression waves from a region resonant cavity
373982810 8/1968 Clark, HI~ or similar of interference of at least two ultrasonic wave
3,612,211 10/1971 Clark, 111 .
3,613,069 10/1971 Cary et al. .
3,641,421 2/1972 Stover .
3,710,332 1/1973 Tischner et a1. .

trains. In one embodiment, two ultrasonic emitters are
oriented toward the cavity so as to cause interference
between emitted ultrasonic wave trains. When the difference

3,723,957 3/1973 Damon . in frequency between the two ultrasonic wave trains is in the
$742,433 6/1973 Kay et a1, . sonic or subsonic frequency range, a new sonic or subsonic
3,836,951 9/1974 Geren et al., wave train of that frequency is emitted from within the
4,207,571 6/1980 Passey. cavity or region of interference in accordance with the
4,245,136 1/1981 Krauel, JI. . principles of acoustical heterodyning. The preferred
47378596 3/1983 Clark- embodiment is a system comprised of a single ultrasonic
£418,404 11/1983 Gordon et a1. ' radiating element oriented toward the cavity emitting mul-4,593,160 6/1986 Nakamura .
4,823,908 4/1989 Tanaka et al. .
4,991,148 2/1991 Gilchrist .
5,317,543 5/1994 Grosch . 6 Claims, 7 Drawing Sheets

tiple waves.

60

64 62 
Bose Exhibit 1025

Bose v. Koss 
f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


US. Patent Mar. 30, 1999 Sheet 1 0f 7 5,889,870

14

I [DUI
Fig. 1

12

 
Fig. 2

f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


US. Patent Mar. 30, 1999 Sheet 2 0f 7 5,889,870

,,fiafiffiaafif

) )33/) )3: g I Q Q( ( (___________

‘::======:===;

 
f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


US. Patent Mar. 30, 1999 Sheet 3 0f 7 5,889,870

ig.5A

8

E
~l
D.

E
‘1

‘9

m
t

8
(I)

E
Q:
In
0

3
IL
(5

g

3%
'a‘,
In
t

3980:! 9NIHOJ.S§H

 
f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


US. Patent Mar. 30, 1999 Sheet 4 0f 7 5,889,870

100010000100000
Hz Fig.5B

100

10

I} OOOl/HP

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.


