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(12) United States Patent (10) Patent No.: US 6,928,306 B2 
Matsuda et al. (45) Date of Patent: Aug. 9, 2005 

(54) PORTABLE MOBILE UNIT 5,771,001 A * 6/1998 Cobb ...................... 340/573.1 
5,870,684. A * 2/1999 Hoashi et al. .............. 455/567 

(75) Inventors: Masayuki Matsuda, Tokyo (JP); 6,175,721 B1 * 1/2001 Hayato ...................... 340/7.58 
Tomohiro Esaki, Tokyo (JP); RE37,281 E * 7/2001 Motegi .................. 340/636.15 

s TDs. A 1- 6,308,086 B1 10/2001 Yoshino ..................... 455/567 
SE E. Akio 6,463,278 B2 * 10/2002 Kraft et al. ....... ... 455/418 

inagawa, Tokyo (JP); Chikako 2001/0051536 A1 12/2001 Muramatsu ....... ... 455/567 
Takada, Tokyo (JP) 2003/0110928 A1 6/2003 Yamaki et al. ................ 84/615 

(73) Assignee: Hitachi, Ltd., Tokyo (JP) * cited by examiner 

(*) Notice: Subject to any disclaimer, the term of this 
patent is extended or adjusted under 35 Primary Examiner Nay Maung 
U.S.C. 154(b) by 575 days. Assistant Examiner Tu X Nguyen 

(74) Attorney, Agent, or Firm Townsend and Townsend 
(21) Appl. No.: 09/755,878 and Crew LLP 

(22) Filed: Jan. 4, 2001 (57) ABSTRACT 

(65) Prior Publication Data A portable mobile unit for alerting on incoming of a signal 
US 2001/0014616 A1 Aug. 16, 2001 by a ringing Sound, comprises: a ringing Sound generator for 

• u-Y/2 generating the ringing Sound in a plurality of patterns, and 
(30) Foreign Application Priority Data a controller for controlling operations of the portable mobile 

unit, wherein the controller Select one pattern from the a 
Jan. 7, 2000 (JP) ....................................... 2OOO-OO5858 plurality of patterns based on conditions which are set up in 

51) Int. Cl." .................................................. H04B 1/38 advance, when the Signal comes in, So as to control the 9. 
(52) U.S. Cl. ........................................ 455/567; 455/418 ringing Sound generator to generate the ringing Sound for 
(58) Field of Search ................................. 455/567, 450, alerting a user of the incoming call, thereby providing the 

455/564, 418, 90, 189.1, 209, 326; 381/24; portable mobile unit being Superior in the usability, with 
379/88.19, 252, 418; 84/615 which various conditions can be grasped by means of 

change in the ringing Sound when the telephone call comes 
56 References Cited in, while achieving the discrimination of the ringing Sound (56) 9. ging 

U.S. PATENT DOCUMENTS 

5,563,951 A * 10/1996 Wang et al. ................ 455/100 

for alerting of the incoming call. 

15 Claims, 8 Drawing Sheets 
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