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57 ABSTRACT 

An antenna assembly for transmitting a radio signal from a 
radio signal transmitting device includes an antenna unit 
comprised of a dipole driven antenna member for transmit 
ting a radio signal from the radio signal transmitting device. 
A radiation reflector reflects the radio signal transmitted by 
the driven antenna member, and a Support member Supports 
the driven antenna member and the radiation reflector So that 
a predetermined gap is precisely maintained between the 
driven antenna member and the radiation reflector. A shield 
ing member shields a portion of the radio signal transmitted 
by the driven antenna member in a direction toward the 
Shielding member. The antenna unit is pivotally mounted So 
that it is disposable at Selectable positions relative to the 
Shielding member. The output of the radio signal transmitted 
by the driven antenna member can be controlled depending 
on a position of the antenna unit. The dipole driven antenna 
member comprises a first and a Second Segment made from 
a metal foil. To reduce the overall length of the antenna, each 
Segment has an unfolded portion and a folded portion. The 
radiation reflector is a metal wire, also having an unfolded 
portion and folded portions. This construction makes the 
inventive antenna assembly compact, while being effective 
both as a transmitting and receiving unit. The radiation 
reflector directs a portion of the radio Signal toward the open 
transmission area, So as to extend a transmission range of the 
antenna assembly, and thus extend the transmission range of 
the radio Signal transmitting device. By this construction, at 
least Some of the radiation Signal that is emitted from the 
driven antenna member in directions toward the user is 
blocked by the shielding member. Thus, the inventive 
antenna assembly has a compact construction, prevents 
unwanted exposure of the user to potentially harmful 
radiation, and provides an enhanced and extended transmis 
Sion Signal to enable improved communication. 

11 Claims, 48 Drawing Sheets 
  

1 LG 1004f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


6,095,820 
Page 2 

U.S. PATENT DOCUMENTS 

3,564,111 2/1971 Breitenbach ............................ 343/702 
4,189,730 2/1980 Murdock ....... ... 343/841 
4,471,493 9/1984 Schober .................................... 455/89 
4,750,957 6/1988 Gustafson ..... ... 343/702 
4,831,210 5/1989 Larson et al. ............................. 174/35 
4,845,772 7/1989 Metroka et al. .......................... 455/90 
4,964,161 10/1990 Trowbridge, Jr. ....................... 343/702 
4,980,564 12/1990 Steelmon ................................ 250/505 
5,012,114 4/1991 Sisson, Jr. ..... ... 343/702 
5,014,346 5/1991 Phillips et al. ... 343/702 
5,098,735 3/1992 Henry ........................................ 174/33 
5,124,889 6/1992 Humbert et al. ........................ 361/424 
5,139,850 8/1992 Clarke et al. ........................... 324/192 
5,150,282 9/1992 Tomura et al. ... ... 343/702 
5,170,173 12/1992 Krenz et al. .............................. 455/89 
5,231.407 7/1993 McGirr et al. ... 343/841 
5,241,321 8/1993 Tsao .............. ... 343/700 
5.245,745 9/1993 Jensen et al. . ... 343/702 
5,247,182 9/1993 Servant et al..... ... 343/702 
5,260,513 11/1993 Giles et al. ............................... 174/33 
5,262,792 11/1993 Egashira ........ ... 343/702 
5,309,164 5/1994 Dienes et al. . ... 343/702 
5,334,800 8/1994 Kenney ..................................... 174/33 
5,335,366 8/1994 Daniels . ... 343/702 
5,336,848 8/1994 Katz ...... ... 343/702 

... 343/702 5,336,896 8/1994 Katz ...... 
5,338.896 8/1994 Danforth ... ... 455/346 
5,367,309 11/1994 Tashjian ............ ... 343/702 
5,371,509 12/1994 Wallace, Jr. etal ... 343/702 
5,373.304 12/1994 Nolan et al. ...... ... 343/841 
5,444,866 8/1995 Cykiert .......... ... 343/702 
5,507,012 4/1996 Luxon et al. . ... 343/702 

8/1996 Oxley ...................................... 343 841 
OTHER PUBLICATIONS 

5,550,552 

Today's View of Magnetic Fields, IEEE Spectrum, Dec. 
1994. 
EM Interaction of Handset Antennas and a Human in 
Personal Communications, Jensen et al., Proceedings of the 
IEEE, vol. 83, No. 1, Jan. 1995. 

Ericson and Pac Bell Target Hearing Aid Interference Solu 
tions, Kelly Pate, RCR, Feb. 26, 1996. 
Digital Phones May Have Flaws, Karr et al., Wall Street 
Journal, Mar. 12, 1996. 
Electromagnetic Energy Exposure of Simulated Users of 
Portable Cellular Telephones, Balzano et al., IEEE Trans 
actions on Vehicular Technology, vol. 44, No. 3, Aug. 1995. 
Internal Broadband Antenna for Hand-Held Terminals with 
Reduced Gain in the Direction of the User's Head, Fuhl et 
al., IEEE 1995. 
Integrated Antennas for Hand-Held Telephones with Low 
Absorption, Pedersen et al., IEEE 1994. 
Environmental Risk Factors for Primary Malignant Brain 
Tumors: A Review, Wrensch et al., Journal of Neuro-On 
cology 17: 47–64, 1993. 
Acute Low-Intensity Microwave Exposure Increases DNA 
Single-Strand Breaks in Rat Brain Cells, Lai et al., Bioelec 
tromagnetics 16:207-210, 1995. 
Test Finds Some Interference Between Hearing Aids, Phone, 
Sakelaris, RCR, Feb. 5, 1996. 
GSM Controversy Swirls Around Pac Bell's Plans, Crabtree, 
Wireless Week, Feb. 26, 1996. 
The Antenna Company Brochure-Drive Time Kit, Publica 
tion Date Unknown. 

Wireless Industry Pledges to Fix Hearing Aid Troubles 
RCR, vol. 14, No. 20, Oct. 23, 1995. 
PCS Wireless, Inc. Brochure-PCS Tecnology at Work, 
Publication date unknown. 

Antenna Design Considerations for Personal Communica 
tions User Protection, Sadeghzadeh et al., IEEE 1995. 
Simple Retractable Monopole Antenna with Small Mis 
match Loss and High Radiation Efficiency for Cellular 
Portable Phones, Seki et al., IEEE 1995. 

  

2 f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


6,095,820 Sheet 1 of 48 Aug. 1, 2000 U.S. Patent 

  

3

6,095,820Sheet 1 0f 48Aug. 1, 2000US. Patent

 
f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


U.S. Patent Aug. 1, 2000 Sheet 2 of 48 6,095,820 

Y 

SELECT 
BLOCKNG 
AGENT 

Saf 

SELEC 
PARTICLE 
SZE 

SELEC 
E3NDER 

2 WO 2 MX 
BLOC KNG 
AGEN 
AND 
BNDER 

essee 

MOLD 
BLOCKNG 
SHED 

MOD 
OPEN 
SELD 

JON 
BLOCKNG AND 
OPEN SHIELDS 

Arts-17 

  

  

  

  

  

    

  

  

    

  

  

  

  

    

  

  

  

    

    

  

    

  

4 f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


U.S. Patent Aug. 1, 2000 Sheet 3 of 48 6,095,820 

  

5

US. Patent Aug. 1,2000 Sheet 3 0f 48 6,095,820

 
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.


