
United States Patent 1191 
Mori et al. 

[111 3,902,177 
145] Aug. 26, 1975 

154] ANTENNA FOR DIRECTION FINDERS 

[75] Inventors: Kenzo Mori; I-lyo Yasuda; Yujiro 
Katsube, all of Tokyo; Norio Ikeda, 
Ichikawa, all of Japan 

[73] Assignec: Taiyo Musen Co., Ltd., Tokyo, 
Japan 

[22] Filed: Mar. 6, 1973 

[21] Appl. No.: 338,419 

[30] Foreign Application Priority Data 
Sept. 19. 1972 Japan .............................. .4 47-93217 

[52] US. Cl. .............. .. 343/741; 343/748; 343/842; 

. 343/846 

[51] Int. Cl. ...................... .. HOlq 7/04; HOlq 11/12 
[58] Field of Search .................. .. 343/748, 741—744, 

343/764, 841-842, 866—869 

[56] References Cited 

UNITED STATES PATENTS 

2.419.577 4/1947 Libby ............................ .. 343/842 X 

2,423,083 7/1947 Daubaras . . . . . . . . . . . . . . . 343/842 

2,535,053 12/1950 Ercolino ....................... .1 343/748 X 

FOREIGN PATENTS OR APPLICATIONS 

871,799 5/1942 France .............................. .. 343/842 

Primary Examiner-James W. Lawrence 
Assistant Examiner—Marvin Nussbaum 
Attorney, Agent, or Firm—A. W. Breiner 

[57] ABSTRACT 

This invention relates to an antenna for direction ?nd 
ers presenting a high sensitivity in a narrow band by 
making a loop antenna and a shielding tube resonate 
at any two desired frequencies. 

3 Claims, llDrawing Figure 
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ANTENNA FOR DIRECTION FINDERS 

This invention relates to antennas for direction ?nd 
ers. 

Loop antennas are generally used as directional an— 
tennas for direction ?nders. It is the general practice to 
?t such loop antenna with a shielding tube. However, 
conventional antennas of this kind have a high sensitiv 
ity only at a comparatively low frequency. Further, by 
inserting a condenser between both ends of a loop an 
tenna and making its electrostatic capacitance and the 
inductance of the antenna resonate with each other, 
the sensitivity can be increased near the resonating fre— 
quency. 
An object of the present invention is to provide an 

antenna for direction ?nders wherein a suitable elec 
trostatic capacitance is formed also between both ends 
of another auxiliary conductor arranged near and in 
parallel with a conductor forming a loop antenna as in 
the above mentioned shielding tube and said electro 
static capacitance and the inductance of the auxiliary 
conductor are made to resonate with each other so that 
a high sensitivity may be again presented at any desired 
frequency higher than the above mentioned resonating 
frequency. 
The drawing is a view showing a wiring of an embodi 

ment of the present invention. 
In the drawing, a conductor forming a loop antenna 

1 is ?tted with a shielding tube 2 provided with a cut 
3 in the top part. A proper insulator 4 is inserted be 
tween the inside surface of the shielding tube 2 and the 
antenna l. A condenser 5 is inserted between both ends 
of such loop antenna 1 and a condenser 6 is connected 
also between both ends of the cut 3 of the shielding 
tube 2 so as to respectively form proper electrostatic 
capacitances. Both terminals 7 and 8 of the loop an 
tenna I can be connected with a cable 10 through a 
transformer. Further, a resistance 11 connects to the 
secondary side or primary side of the transformer 9. In 
a direction ?nder, such two loop antennas as are de— 
scribed above are so arranged as to intersect at right 
angles with each other and are led to a goniometer or 
the like through respective cables. Further, the shield 
ing tube 2 can be used not only as directly grounded 
but also without being grounded. 
As described above, in the present invention, suitable 

electrostatic capacitances 6 and 5 are connected re 
spectively in a cut in the top part. for example, of a 
shielding tube arranged near and in parallel with a con 
ductor forming a loop antenna and between both ends 
of the loop antenna. The inductance of the loop an 
tenna l and the electrostatic capacitance 5 between 
both ends of the loop antenna are resonated with each 
other at any desired ?rst frequency and the inductance 
of the shielding tube 2 and the electrostatic capaci 
tance 6 between both ends of the shielding tube are res 
onated with each other at any higher suitable second 
frequency so that all members 1 through 9 may reso 
nate at a still higher third frequency. Therefore, for ar 
riving electric waves of such low frequency at which 
the condenser 5 inserted between both ends of the loop 
antenna presents an impedance high enough, the an 
tenna will have the same sensitivity as ofa conventional 
loop antenna of this kind and the impedance as seen 
from the terminals 7 and 8 will show an inductivity. 
When the frequency of the electric waves increases to 
a value of said ?rst frequency and the electrostatic ca 
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2 
pacitance of the condenser 5 and the inductance of the 
above mentioned loop antenna resonate in parallel with 
each other, the impedance as seen toward the antenna 
side from the terminals 7 and 8 will become so high that 
the sensitivity will quickly rise. When the frequency in 
creases to be so high as to exceed the above mentioned 
resonating point, the impedance will vary to be capaci 
tive from being inductive. However, if the frequency of 
the arriving waves further increases to a third fre 
quency which is higher than said second frequency at 
which the electrostatic capacitance by the condenser 6 
‘or the like and the inductance of the shielding tube 2 
resonate with each other, the impedance as seen from 
the terminals 7 and 8 will vary again to be inductive and 
will resonate with the condenser 5, therefore a large 
electric current will be induced in said antenna 1 and 
the receiving sensitivity will increase again. Therefore, 
when the diameter of the loop antenna 1, thickness of 
the shielding tube 2, material of the insulator 4 and ca 
pacitances of the condensers 5 and 6 are properly se 
lected in the design so that the loop antenna 1 and the 
shielding tube 2 may respectively resonate with each 
other at two desired frequencies, there will be obtained 
an antenna for direction ?nders having a high sensitiv 
ity at the above mentioned ?rst and third frequencies. 

In the above has been explained an embodiment 
wherein the shielding tube is utilized as an auxiliary 
Conductor. In order to increase the sensitivity at the 
lower frequency by reducing the inductance of a loop 
antenna, it is necessary to enlarge the diameter of the 
conductor. Therefore, in such case, the loop antenna 
may be formed of a tubular conductor and an auxiliary 
conductor may be coaxially arranged within said tubu 
lar conductor. 
What is claimed is: 
1. An antenna for direction ?nders comprising a ?rst 

conductor forming a loop antenna having opposite 
ends, an auxiliary conductor having a cut at the top 
thereof arranged near and in parallel with said ?rst con 
ductor, ?rst capacitor means connected between both 
ends of said loop antenna for providing a resonant cir 
cuit with said loop antenna which is resonant at a ?rst 
frequency and second capacitor means connected be 
tween both ends of said out of said auxiliary conductor 
at the top part of said antenna for providing a resonant 
circuit with said auxiliary conductor which is resonant 
at a second frequency higher than said ?rst frequency, 
the values of inductance of said auxiliary conductor 
and of capacitance of said second capacitor means 
being selected with respect to the values of inductance 
of said loop antenna and of capacitance of said ?rst ca 
pacitor means so that at a third frequency higher than 
said second frequency the combination of said auxiliary 
conductor and second capacitor means provides induc 
tive impedance of such value as to cooperate with said 
?rst capacitor means and cause said loop antenna to be 
resonant at said third frequency permitting a high sensi 
tivity in each narrow band of said first and third fre 
quencies. 

2. An antenna according to claim 1 wherein said aux 
iliary conductor is a shielding tube. 

3. An antenna according to claim 1 wherein said loop 
antenna is formed to be tubular and said auxiliary con 
ductor is coaxially arranged within this tubular conduc 
tor so that the sensitivity at said ?rst frequency is in 
creased. 
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