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...This invention relates, to antennas and, more 
particularly, to wide-band antennas. m 
An object of the invention is to provide an 

antenna, capable of efficient operation. Over a 
Wide band of frequencies. . . . . ... . . 
Another object of the invention is to provide 

a Wide-band antenna, Suitable for mounting On 
the exterior Surface of a high-speed aircraft. 
A further object of the invention is to provide 

a wide-band antenna, which has a low resistance 
to the flow of air at high velocity. 
...The radiating element of an antenna in ac 
cordance With the invention comprises a thin 
sheet of conductive material, which projects 
through an opening in an extended conductive 
Surface. Means, which may comprise a pair of 
tapered conductors, are provided for coupling 
the radiating element to a transmission line. 
The other end of the line may be connected to 
a Wave signal translator, such as a radio receiver 
or transmitter. Inductive stubs conductively at 
tached to the radiating element are provided for 
neutralizing the normal reactance of the radiat 
ing element, thereby providing a substantially 
non-reactive termination at the antenna, end of 
the transmission line. . . . . . 
Other objects, features and advantages of the 

invention will be apparent from consideration of 
the following description and the accompanying 
drawing, in which - 

Fig. 1 is an elevation view of an exemplary 
embodiment of the invention, and 
- Fig. 2 is a Sectional view of the embodiment 
shown in Fig. 1, taken in the plane. 2-2. . . . . 

Referring now to the drawing, the radiating 
element of an antenna, according to the inven 
tion may comprise a thin conductive sheet . 
Means comprising tapered conductors 3, 5 are 
provided for effecting a gradual dimensional 
transition between the radiating element and 
a coaxial transmission line 7. A pair of induc 
tive stubs comprising conductive sheets 9, 2 are 
positioned on each side of the radiating element 
if and are conductively connected thereto be 
tween the ends thereof by the shorting bars 23, 
25. 
The Outer tapered conductor 5 is connected 

at the Wide end thereof to an extended conduc 
tive: Surface 27. The inner tapered conductor 
3 may be a continuation of the radiating sheet 
element projecting below the conductive sur 
face 21, the width of the sheet being tapered 
down to the diameter of the inner conductor of 
the line at the junction therebetween. If, as 
is shown, the thickness of the radiating element 

is substantially the same as the diameter of 
the inner conductor of the line 7, the thickness 
of conductor 3 need not be tapered. 
The conductive surface 27 may comprise, for 

example, the metallic outer surface of an air 

plane fuselage. When mounted on an airplane 
the antenna has a minimum wind drag, when 
the plane. of the sheet f is parallel to the di 
rection of air fiow. It has been found that mini 
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mum wind drag of the antenna, is obtained on 
high speed aircraft when the ratio of width to 
thickness of the antenna is as large as is practi 
cable. Consequently, the invention provides an 
antenna. Which is well adapted for use on high 
Speed aircraft. * . . . . . . . - - - ... -- 

: The antenna, structure projecting above the 
conductive surface .27 may be enclosed in a di 
electric housing 29 of appropriate dimensions to 
protect and strengthen the structure. 
; : The height of the radiating element above 
the conductive surface. 2 is preferably of the 
order of one-quarter wavelength near the center 
of the frequency band over which wide-band 
Operation is desired. The width of element 
may be of the order of one-eighth wavelength. 
The tapered conductors effect a Smooth dimen 

Sional transition between the line 7 and the an 
tenna. When the antenna has the dimensions 
mentioned above, the impedance of the antenna, 
provides a Satisfactory termination for a 50-ohm 
transmission line. Consequently, if line 7 has 
a characteristic impedance of 50 ohms, the ta 
pered conductor sections f3, 5 are designed to 
maintain a 50 ohm characteristic impedance 
throughout their length between the line 7 and 
the radiating: element i?. However, the tapered 
conductors may constitute an impedance trans 
former if the desired line impedance is not 
matched satisfactorily by the antenna, imped 
ace. , ' . . 

While a radiating element has been shown 
comprising a rectangular sheet, it will be ap 
parent that sheet elements having other than 
rectangular shapes may be used without depart 
ing from the Scope of the invention. For exam 
ple, diamond-shaped, triangular, elliptical or 
other plane figures may define the edges of radi 
atting element . . 
The inductive stubs 19, 2 are provided to 

neutralize the reactive component of the antenna, 
impedance. The stubs f9, 21 together with ele 
ment effectively constitute sections of trans 
mission line having plane conductors, which are 
Short-circuited at one end by shorting bars 23, 
25. In accordance with known transmission line 
theory, the length of the stubs and their separa 
tion from element may be computed so as to 

... cause the studs to present an inductive reactance 
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of Substantially equal magnitude to the capaci 
tive reactance of the radiating element , over 
a Wide band of frequencies. Thus, means are 
provided for maintaining a substantially non 
reactive termination of the line f7 by the an 

60 
tenna over a wide frequency band. 

It will be understood that the invention is not 
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limited by the embodiment herein illustrated and 
described and that the scope of the invention is 
to be determined by reference to the appended 
claims. 
The invention described herein may be manu 

factured and used by or for the Government of 
the United States of America for governmental 
purposes without the payment of any rgyalties. 
thereon or therefor. - 
What is claimed is: 
1. An antenna comprising a conductiye Sheet 

having a length of substantially one-quarter of 
the operating wave-length and a width which is 
a fraction less than unity of the operating wave 
length, a transmission line, and means for coul 
pling the line to the conductive sheet comprist 
ing a tapered flat divergent conductor section 
interposed between the line and the conductive 
sheet. . . . . . . - 

2. An antenna, comprising a conductive sheet 
having a length of substantially one-quarter of 
the operating wave-length, and a width which is 
a fraction less than unity of the operating Wave 
length, a transmission line, and means for coul 
pling the line to the conductive sheet compris 
ing a tapered flat divergent conductor Section 
interposed between the line and the conductive 
sheet, and a dielectric housing enclosing the con 
ductive sheet. - 

3. In combination, an antenna comprising a 
conductive sheet having a length of substantially 
one-quarter of the operating wavelength, and a 
width which is a fraction less than unity of the 
operating wavelength, means defining an extend 
ed ground plane conductive supporting Surface 
for the antenna, a transmission line, and tapered 
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fiat divergent conductor means for coupling the 
line to the antenna. - - 

4. In combination an antenna comprising. a 
conductive sheet having-a length of substantially 
one-quarter of the operating wavelength, a finite 
thickness, and a width which is substantially 
one-eighth of the operating wavelength, a co 
axial transmission line, having an inner con 
ductor with a diameter equal to the thickness 
of the conductive sheet, means defining an ex 
tended ground plane conductive Supporting sur 
face for the antenna, and a tapered flat divergent 
section of the transmission line for effecting a 
gradual transition between the widths of the con 
ductive sheet and the cross-sectional dimensions 
of the line. . . . - 

5. In combination an antenna, comprising a 
conductive sheet having a length-of-substantially 
one-quarter of the operating wavelength and a 
width which is substantially one-eighth of the 
operating Wavelength, means defining an ex 
tended ground plane conductive supporting -sur 
face for the antenna, a pair of conductive ele 
ments positioned parallel to the conductive sheet 
on opposite sides thereof and connected to the 
sheet intermediate the ends thereof, a coaxial 
transmission line, and tapered conductor means 
coupling the line to the conductive sheet. 

6. An antenna comprising a conductive -sheet 
having a length of substantially one-quarter of 
the operating wavelength and a width which is 
substantially one-eighth of said wavelength, and 
a pair of inductive transmission line elements 
shorter than the conductive sheet positioned par 
allel to the sheet and conductively connected to 
the sheet at one end of eachelement, 
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4. 
7. In combination, an antenna comprising a 

conductive sheet having a length of substantially 
one-quarter of the operating wavelength and a 
width which is substantially one-eighth of said 
wavelength, a pair of conductive elements shorter 
than the conductive sheet positioned parallel to 
the sheet and conductively connected to the 
sheet at one end of each element, a transmis 
Sion line, and tapered conductor means for coul 
pling the line to the antenna. 

8. An antenna comprising a conductive sheet 
having a length of substantially one-quarter of 
the operating wavelength and a width which is 
substantially one-eighth of said Wavelength, a 
pair of conductive elements shorter than the 
conductive sheet positioned parallel to the sheet 
and conductively connected to the sheet at one 
end of each element, a transmission line, and 
tapered conductor means for coupling the line to 
the antenna, and means defining an extended 
ground plane conductive Supporting Surface for 
the antenna, the antenna and the line extending 
in opposite directions from the conductive sure 
face. 

9. An antenna comprising, a conductive sheet 
having a length of substantially one-quarter of 
the operating wavelength, and a width which is 
substantially one-eighth of the operating wave 
length, means defining an extended ground plane 
conductive supporting surface for the antenna, a 
transmission line, a tapered planar conductive 
member coupling one conductor of the transmis 
sion line with the conductive sheet, and a pair 
of divergent tapered flat planar conductive mem 
bers disposed on opposing sides of the planar 
Conductive member connecting a second conduc 
tor of the transmission line with the aforemen 
tioned means. 

10. An antenna comprising, a conductive sheet 
having a length of substantially one-quarter of 
the operating wavelength, a finite thickness, and 
a width which is substantially one-eighth of the 
operating wavelength, means defining an extend 
edground plane conductive supporting surface for 
the antenna, a transmission line having at least 
a first conductor equal in thickness to the thick 
neSS of the conductive sheet and a Second con 
ductor, a tapered planar conductive member cou 
pling the first conductor of the transmission line 
to the conductive sheet, and a pair of divergent 
tapered flat planar conductive members disposed 
on opposing sides of the planar conductive mem 
ber connecting a second conductor of the trans 
mission line with the aforementioned means. 
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