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(57) ABSTRACT 

A Mono-Blade Antenna is disclosed Which operates over 
many octaves of bandwidth. Electromagnetic Waveforms 
may be transmitted and received With multi-decade band 
Width using: a metal ground plane, a Mono-Blade Antenna 
element ?xed above the ground plane, and a coaxial trans 
mission line feed Which is connected to the antenna element 
and the ground plane. The antenna element has three sec 
tions: a throat, a mouth, and a radial tip. The throat is 
comparatively narroW and serves as the element feed point 
by being connected to the center conductor of the coaxial 
cable. The mouth is the mid-section of the antenna element, 
Which is the Widest section of the blade. The tip of the blade 
is formed by an arc of approximately constant radius, Which 
results in a low voltage standing Wave ratio. 

4 Claims, 6 Drawing Sheets 

A statutory invention registration is not a patent. It has 
the defensive attributes of a patent but does not have the 
enforceable attributes of a patent. No article or adver 
tisement or the like may use the term patent, or any term 
suggestive of a patent, When referring to a statutory 
invention registration. For more speci?c information on 
the rights associated With a statutory invention registra 
tion see 35 U.S.C. 157. 
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Ground Plane 

Geometry of the Mono-Blade Antenna 
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Geometry of the Mono-Blade Antenna 

Figure 1 
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The Mono-Blade Antenna & Its Image 

Figure 2a 
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Point A Feed Point 

The Dual Antenna to the Mono-Blade 

Figure 2b 
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Figure 3 
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Details of Feeding the Mono-Blade Antenna VWth A Coaxial Transmission Line 

Figure 4 
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Geometry of the Mono-Blade Phased Array Antenna 

Figure 5 



US H2016 H 
1 

MONO-BLADE PHASE DISPERSIONLESS 
ANTENNA 

STATEMENT OF GOVERNMENT INTEREST 

The invention described herein may be manufactured and 
used by or for the Government for governmental purposes 
Without the payment of any royalty thereon. 

BACKGROUND OF THE INVENTION 

The present invention relates generally to broadband 
antennas, and speci?cally to a Mono-Blade Dispersionless 
Antenna With multi-decade bandWidth (100 to 1). 

Modern aircraft contain many separate antennas operating 
over many frequency bands. An example is the F-111 
aircraft Which has over 100 separate antennas. If a single 
antenna could be found that operates over many octaves of 
bandWidth, the neW antenna could replace many of the 
antennas onboard these aircraft and result in savings in 
antennas cost, cabling cost, and maintenance cost. 

The task of providing a single antenna Which operates 
over many spans of bandWidth is alleviated, to some extent, 
by the systems of the following US. Patents, Which are 
incorporated herein by reference: 
US. Pat. No. 3,680,127 issued to D. J. Richard on Jul. 25, 

1972; 
US. Pat. No. 3,015,101 issued to E. Turner et al on Dec. 

26, 1961 
US. Pat. No. 3,509,465 issued to; Andre et al on Apr. 28, 

1970; and 
US. Pat. No. 3,618,104 issued to; L. Behr on Nov. 2, 

1971. 
US. Pat. No. 3,618,104 discloses a broadband loW-pro?le 

circularly polariZed antenna having a form factor comprising 
a cornucopia-shaped element. US. Pat. No. 3,509,465 dis 
closes a tunnel diode ampli?er integrated into a printed 
circuit equiangular spiral antenna in Which the antenna 
elements are used as a portion of the ampli?er transmission 
line. 
US. Pat. No. 3,680,127 discloses a tunable omni 

directional antenna having tWo loaded, concentric, semicir 
cular radiating members, US. Pat. No. 3,015,101 discloses 
a coplanar equiangular stub antenna With a folded over 
shorted base, the general con?guration being that of a 
scimitar blade. 

While the systems described above are exemplary in the 
art, the need remains to provide a multi-octave antenna 
element. The present invention is intended to satisfy that 
need. 

SUMMARY OF THE INVENTION 

The present invention comprises a Mono-Blade Disper 
sionless Antenna With a multi-decade bandWidth (100 to 1). 
The Mono-Blade Antenna consists of a metal blade element 
above a ground plane. The tip of the blade element is 
approximately a constant radius arc With the radius of the arc 
determining the surge impedance of the antenna. The Mono 
Blade Antenna is fed With a coaxial transmission line Which 
is secured to the ground plane. 

It is an object of the present invention to provide a 
broadband antenna Which transmits and receives multi 
octave electromagnetic energy. 

It is another object of the present invention to replace a 
number of different antennas With a single Mono-Blade 
Antenna Which has multi-decade bandwidth. 
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2 
These objects together With other objects, features and 

advantages of the invention Will become more readily appar 
ent from the folloWing detailed description When taken in 
conjunction With the accompanying draWings Wherein like 
elements are given like reference numerals throughout. 

DESCRIPTION OF THE DRAWINGS 

FIG. 1 is an illustration depicting the geometry of the 
Mono-Blade Antenna of the present invention; 

FIG. 2a is an illustration of the Mono-Blade Antenna of 
FIG. 1 and its image; 

FIG. 2b is the dual antenna to the Mono-Blade Antenna of 
FIG. 1; 

FIG. 3 is a facsimile of the antenna surge impedance 
through the transmission line and antenna; 

FIG. 4 is an illustration depicting the details of feeding the 
Mono-Blade Antenna; and 

FIG. 5 is an illustration depicting the geometry of a 
Mono-Blade phased array antenna. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENT 

The present invention is a Mono-Blade Dispersionless 
Antenna With a multi-decade bandWidth (100 to 1). 
TWo popular broadband antennas Which have bandWidths 

exceeding a decade are currently knoWn in the art and are 
brie?y revieWed. They are the log-periodic antenna and the 
cavity backed spiral antenna. In the past, these tWo antennas 
have been built With bandWidths exceeding a decade, While 
also achieving fairly decent spatial patterns and relatively 
good radiation ef?ciency. Generally speaking, these anten 
nas have severe phase dispersion. That is, if the antenna is 
fed With a very short burst of an RF carrier (less than several 
cycles), the electromagnetic Waveform Will contain severe 
time and phase dispersion, Which causes the radiated Wave 
form to be stretched out in time. Nondispersive broadband 
antennas are rarely knoWn. 

The present invention has several important properties: 
(1) the antenna has a large bandWidth, (2) the antennas has 
little or no time (phase) dispersion, (3) the input VSWR 
(voltage standing Wave ratio) is extremely good (i.e., less 
than 1.2 to 1), (4) the antenna is relatively inexpensive to 
manufacture as compared to other types of broadband 
antennas, (5) the antenna can be employed in a phased array 
providing a large bandWidth, high gain and good directivity, 
(6) the antenna is a nonresonant structure unlike most other 
antennas, Which contributes to its broadband nature. 

FIG. 1 is an illustration of the Mono-Blade Antenna of the 
present invention. This antenna contains a blade A—H (With 
geometry described beloW) Which is ?xed over a metal 
ground plane and fed by a coaxial transmission line Which 
is secured to the ground plane. 

To understand the theory of operation of the antenna of 
FIG. 1, it is necessary to consider its dual antenna, Which is 
constructed by employing Image Theory on the antenna of 
FIG. 1. 

To construct the dual antenna, the mirror image of the 
metal blade element is constructed beloW the ground plane, 
then the ground plane (image plane) is removed (see FIG. 
2a). The resulting antenna (see FIG. 2b) has electrical 
properties similar to the Mono-Blade Antenna. Consider the 
dual antenna in FIG. 2b to be a transmission line slot in a 
metal ground plane. The slot transmission line has a TEM 
mode of propagation. To a ?rst approximation, the slot Width 
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increases logarithmically from the throat to the mouth of the 
antenna. The tip of the blade is approximately a constant 
radius arc. Because of stray capacity and fringing effects, the 
actual shape of the opening is determined by the antenna’s 
surge impedance as described beloW. 

If the dual antenna is fed With a 50 ohm coaxial trans 
mission line, the Width and height of the slot at point A (see 
FIG. 2b) is so designed, using standard transmission line 
design formulas, to force the surge impedance at point A to 
be exactly 50 ohms. This same requirement is imposed upon 
the Mono-Blade Antenna. In the initial design of the Mono 
Blade Antenna the surge impedance is measured through the 
transmission line into the feed point of the antenna at point 
A, progressing through point B, through point C, onto point 
D, (see FIG. 1). The surge impedance may be measured With 
a Time Domain Re?ectometer or other similar apparatus. 

A desired Time Domain Re?ectometer display of the 
surge impedance is seen in FIG. 3. Here, the antenna is fed 
using a 50 ohm coaxial transmission line (for example), the 
surge impedance at point A of the antenna is 50 ohms and is 
linearly increasing to some nominal value, betWeen 180 
ohms and 230 ohms at the mouth of the antenna, Which is 
point B in FIG. 1. Using a gradual change in the curvature, 
the geometry from point B to point C is approximately an arc 
of constant radius. The radius of the arc is an important 
design parameter Which determines the slope of the surge 
impedance as seen in FIG. 3, going from point B (the 
antenna mouth) to point C. If the radius is too small, the 
slope Will be excessive and provide unWanted re?ections 
back to the input (or the feed point), thus causing a large 
input VSWR. On the other hand, if the radius is made too 
large, the physical siZe of the antenna Will become 
excessive, making the antenna large and bulky. The design 
compromise Which results in the con?guration seen in FIG. 
1 provides an overall tradeoff betWeen antenna geometry, 
physical siZe, and a very good input VSWR. The physical 
shape of the blade from point C to point D is approximately 
an arc of constant radius; the geometry of the blade con 
tinuing from point D, to point E, to point F, to point G is 
relatively unimportant and is made a straight line for manu 
facturing ease. An extremely loW input VSWR (less than 1.1 
to 1) can be achieved by making the antenna long in the 
direction of propagation, Whereas the input surge impedance 
is changing sloWly With distance. 

The manner in Which the Mono-Blade Antenna is fed With 
a coaxial transmission line is described With the aid of FIG. 
4. Here the outer conductor of the coaxial transmission line 
is secured (possibly soldered) to the ground plane. The 
center conductor of the coaxial transmission line is attached 
to the blade at point H. Its exact position point is determined 
by inspecting the surge impedance employing the Time 
Domain Re?ectometer, such that a “surge impedance bump” 
is trimmed out. To assure that the electromagnetic ?eld is 
contained across the gap With little or no fringing, it is 
required that the distance from point G to point H be at least 
ten times the amount of the slot opening at point A. In 
practice, it is found that a ratio of 20 to 1 provides both a 
containment of fringing of the electric ?eld lines, and also 
provides an antenna With mechanical rigidity. 
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4 
The manner in Which the antenna is supported or attached 

to a structure can vary according to the particular applica 
tion. The antenna should be mounted such that no metal be 
placed near the regions of point A, point B, point C, or point 
D in FIG. 1. The support structure is generally found to Work 
Well When the blade is secured anyWhere along the position 
betWeen points E and F to minimiZe interference. Also, the 
Mono-Blade Antenna can easily be employed in a phase 
array con?guration, (see FIG. 5). Practically speaking, the 
Mono-Blade Antenna is superior to its dual antenna. Most 
important of all, the coaxial transmission line is the ideal 
feed structure for the Mono-Blade Antenna due to its geom 
etry. Abalanced transmission line feed Would be required for 
the dual antenna, hoWever, extremely broadbend baluns do 
not exist. Also, the Mono-Blade Antenna geometry is ideal 
for mounting on an aircraft body, (the aircraft body is the 
ground plane). 

For a typical example, the Mono-Blade Antenna With the 
dimensions: 

Blade Length: 22 inches 
Mouth Opening: 7 inches 
Blade Thickness: 0.1 inches 

has the measured performance parameters of: 
Frequency: 8 GHZ 
Gain: 15.9 db 
Vertical BeamWidth: 19 degrees 
HoriZontal BeamWidth: 50 degrees 
VSWR: 1.2 to 1 
While the invention has been described in its presently 

preferred embodiment it is understood that the Words Which 
have been used are Words of description rather than Words 
of limitation and that changes Within the purview of the 
appended claims may be made Without departing from the 
scope and spirit of the invention in its broader aspects. 
What is claimed is: 
1. An antenna comprising: 
a metal ground plane; 
a Mono-Blade Antenna element ?xed above said ground 

plane, said Mono-Blade Antenna having: a throat 
Which serves as a feed point, a mid-section, Which is the 
Mono-Blade Antenna section’s Widest point, and a 
tapered tip Which has an arc of a constant radius; and 

a coaxial transmission line feed Which has a central 
conductor connected to the throat of the antenna ele 
ment and an outer conductor connected to the metal 
ground plane. 

2. An antenna, as de?ned in claim 1, Wherein the throat of 
the Mono-Blade Antenna element has a height Which is at 
least ten times the Mono-Blade Antenna element’s thickness 
at the feed point. 

3. An antenna, as de?ned in claim 2, Wherein said 
Mono-Blade Antenna element has a height of about tWenty 
tWo inches. 

4. An antenna, as de?ned in claim 3, Wherein said 
Mono-Blade Antenna element’s thickness is about 0.1 
inches. 


