
(12) United States Patent 
Chiba et al. 

US006195048B1 

US 6,195,048 B1 
Feb. 27, 2001 

(10) Patent N0.: 
(45) Date of Patent: 

(54) MULTIFREQUENCY INVERTED F-TYPE 
ANTENNA 

(75) Inventors: Norimichi Chiba, Hino; Takashi 
Amano, Soka; Hisao Iwasaki, Tama, 
all of (JP) 

(73) Assignee: Kabushiki Kaisha Toshiba, Kawasaki 
(JP) 

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

(21) Appl. No.: 09/355,525 

(22) PCT Filed: Dec. 1, 1998 

(86) PCT No.: PCT/JP98/05400 

§ 371 Date: Jul. 29, 1999 

§ 102(e) Date: Jul. 29, 1999 

(87) PCT Pub. No.: WO99/28990 

PCT Pub. Date: Jun. 10, 1999 

(30) Foreign Application Priority Data 

Dec. 1, 1997 (JP) ................................................. .. 9-329824 

(51) Int. Cl.7 ..................................................... .. H01Q 1/38 

(52) US. Cl. .................................. .. 343/700 MS; 343/767 

(58) Field of Search ........................... .. 343/700 MS, 767, 
343/770, 846, 868 

12-1 

1 2-2 

(56) References Cited 

U.S. PATENT DOCUMENTS 

4,700,194 * 10/1987 Ogawa et al. .............. .. 343/700 MS 

4,766,440 * 8/1988 Gegan . . . . . . . . . . . . . .. 343/700 MS 

5,400,041 * 3/1995 Strickland ............... .. 343/700 MS 

5,986,606 * 11/1999 Kossiavas et al. .......... .. 343/700 MS 

FOREIGN PATENT DOCUMENTS 

61-171307 10/1986 (JP). 
64-8823 1/1989 (JP) . 
10-93332 4/1998 (JP) . 

* cited by examiner 

Primary Examiner—Tan Ho 
(74) Attorney, Agent, or Firm—Finnegan, Henderson, 
FaraboW, Garrett & Dunner, L.L.P. 

(57) ABSTRACT 

Amultifrequency inverted F-type antenna Which can receive 
munti?requency band radio Waves Without the enlargement 
of its shape. A cut-out part (12b) is formed in an emission 
conductor (12) one end of Which is connected to a short 
circuit plate (13) planted in a ground conductor (11) and 
Which has a feeding point (12a) to form on the emission 
conductor (12) a ?rst emission conductor (12-1) and a 
second emission conductor (12-2) Which resonate at respec 
tive frequency bands different from each other. By this 
construction the radio Waves of tWo different frequency 
bands, i.e. a ?rst frequency band determined by the shape of 
the ?rst emission conductor (12-1) and a second frequency 
band determined by the shape of the second emission 
conductor (12-2), can be received. 
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