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This invention: relates. to antennas, and more 
particularly, to broad, band radiator systems, suit 
able for the transmission and reception of ultra, 
high-frequency. Signals.covering a wide frequency 
Spectrum), as is required for television, picture 
transmission, certain types of radio locator sys 
tems, and so on. 
The principal object of the present invention 

is to provide a broad band antenna, structure in 
Which the radiator elements are in the form of 
flat plates or sheets, shaped to provide approxi 
mately constant impedance, throughout a rela 
tively wide frequency, band. 
Another object is to provide an antenna, sys 

tein. Of the described type, which is single and 
rugged in Construction and may be designed read. 
ily to fulfill typical operating requirements. 
These and other objects will become apparent 

to those skilled in the art upon consideration of 
the following description with reference to the 
accompanying drawing, of which 
Figure i is a schematic perspective diagram of 
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a directive antenna, embodying the instant inven 
tion, 

Figure. 2 is a Section showing a portion of the 
structure of Figure 1, in detail, and 
Figure 3 is an elevation of a modified form of 

radiator element.for a system like that, of. Fig 
Urre - 1. 

Referring to Figure 1, a pair of radiator, ele 
Inents - and 3; are disposed substantially at the 
focus of a cylindrical parabolic reflector 5. The 
radiators and 3 are supported, as shown more 
cleariy in Figuretº 2, Ornim Sullatorsº” 'i and º : at the 
ends of a pair of coaxial transmission, line sec 
tions 9 and 8', and are connected to the inner 
conductors thereof. The line sections 9 and S 
extend through the rear. Of the reflector 5 to a 
line balance convertor . 
The balance convertor i l is of conventional 

design, and includes a cylindrical sheath 3 sur 
rounding the final quarter wavelength section 
of an unbalanced line 5, and connected to the 
outer conductor thereof by a disc . The inner 
conductor of the balanced line 9 is connected to 
the outer conductor of the line. Sand the inner 
conductor of the line 9 is connected to the in 
ner conductor of the line 5. A compensating 
Stub is provided, comprising a quarter Wave con 
ductor 9 connected to the sheath 3 by a disc 
E' and connected at its other end to the inner 
conductors of the lines 9 and 5. 

ihe radiator elements and 3 are in the form 
of flat sheets of generally triangular Or traper 
Zoidal outline, supported with their bases paral 
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2 
lel and adjacent each other, lying in a common 
plane perpendicular to the directive. axis of the 
reflector 5. The plane of the radiators and 3 
includes the focal line of the parabolic reflector 5. 

In the operation of the system for transmis 
sion, radio energy is applied to the unbalanced 
line 15. The convertor il transforms the applied 
voltage to two equal voltages, 180 degrees, out of 
phase, with each other, which appear across the 
lines. 9. and 9 and are applied thereby to the ra. 
diators and 3. - - - 

Thus the radiators are excited as the elements 
of adipole, with current flowing into, the radia 
tor 3. while an equal current flows out of the 
radiator. ; and vice versa. 
The reflector 5 functions to direct substantially, 

all of the radiated energy in a relatively narrow 
beam. Since the dimensions of the reflector are 
small, in terms of, Wavelength, the action iš not 
closely analogous to that of a light source withi 
an optical reflector. Some of the reflected en 
ergy induces currents in the radiators, of mag 
nitude and phase depending upon the size and 
shape of the radiators, and the focal length of 
the reflector. These induced currents materially 
affect the impedance presented by the radiators 
to the feed system. 
For efficient broadband Operation of an an: 

tenna, the impedance mustremain relatively con 
stant throughout the operating band... It is known 
that radiators having large surface areas.exhibit 
this characteristic to some extent. However, it is found that...a...closely coupled reflector will in 
troduce considerable, variation in the impedance 
of a conventional broadband radiator. 
By employing, flat sheet radiators of generally 

triangular, shape, as described herein, the cur 
rents induced in the radiators. by reflection are 
controlled as a function of frequency. So as to 
partially compensatethe...normal variation of ims 
pedance of the radiators alone, thus providing an 
overall impedance... which is substantially inde 
pendent of frequency. The exact current dis 
tributions in the radiators of the system of Fig. 
ure.1 are not known at present, but it has been 
found by experiment that the optimum shape for 
one antenna, is triangular, with dimensions ap 
proximately such that the length of each radia 
tor from apex to base is substantially equal to 
the Width across the base, both being about one 
quarter wavelength at the mean operating fre 
quency. The focal length of the reflector is ap 
proximately 0.35 Wavelength. 
Another antenna, of the same type but with a 

Somewhat different proportioning of the con 
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vertor and the line sections 9 and 9', was 
found to Operate best With radiator elements in 
the form of trapezoids, or truncated triangles, aS 
illustrated in Figure 3. In this case, the opti 
mum dimensions were found to be approximately 
those shown in Figure 3. In the absence of a 
better generic term, the words “generally trian-- 
gular' are used herein and in the appended 
Claims to mean the shape shown in Figure 3 as 
Well as that of Figure 1, and similar intermediate 
Shapes which are in fact generally or approxi 
mately triangular, 
In order to operate efficiently, not only must 

the antenna, impedance be constant, but it must 
match that of the feed lines. While coaxial lines 
may be built to have any reasonable value of 
characteristic impedance, it is convenient to use 
a commercially available line, having an imped 
ance of approximately 50 ohms. The structure 
of Figure 1, with the described dimensions, will 
match Such a line. It should be noted that the 
line Sections 9 and 9 must have a characteristic 
impedance half that of the remainder of the sys 
tem, or in the present example, 25 ohms. 
The Operation of the System for reception is 

Similar to that for transmission, and similar re 
quirements must be met for broad band opera 
tion, although in general they are not so critical. 
The described antenna, if designed for transmis 
sion, Will provide satisfactory characteristics for 
reception. 
Although the invention has been described as 

an antenna, including only a single pair of radi 
ators and a Single parabolic reflector, it will be 
apparent without further illustration that a, plu 
rality of Such structures may be used in combi 
nation, each acting as one element of an array, 
without materially affecting the broad-band 
characteristics secured in accordance with my 
invention by the combination with a reflector of 
a flat sheet radiator of generally triangular shape. 
I claim aS my invention: 
1. A broad band antenna, including at least one 

pair of radiator elements comprising flat sheets 
of conductive material, each of approximately 
triangular form, lying in a common plane with 
their bases parallel and adjacent each other, and 
transmission line means connected to said radi 
ator elements respectively at substantially the 
midpoints of said bases. 

2. A broad band antenna, including at least one 
pair of radiator elements comprising flat sheets 
of conductive material, each of approximately 
isosceles triangular form, lying in a common 
plane With their bases parallel and adjacent each 
other, and transmission line means connected to 
said radiator elements respectively at substan 
tially the midpoints of said bases. 

3. A broad band antenna, including a reflector 
and at least one pair of radiator elements com 
prising flat sheets of conductive material, each 
of generally isosceles triangular form, lying in a 
Common plane With their bases parallel and ad 
jacent each other, and transmission line means 
connected to said radiator elements respectively 
at Substantially the midpoints of said bases. 
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4. A broad band antenna, comprising a reflec 

tor, a line balance convertor lying outside and ad 
jacent the back of Said refector With its longi 
tudinal axis parallel to the focal axis of said re 
flector, a pair of balanced lines extending parallel 
to each other and perpendicular to Said axes from 
said convertor, and a pair of coplanar sheet radi 
ator elements connected to and supported by Said 
balanced lines respectively, said sheet radiator 
elements being of approximately triangular form, 
with their bases parallel and adjacent each other 
at the points of connection to Said balanced lines. 

5. A broad band antenna, comprising a cylin 
drical parabolic reflector, a line balance convertor 
of generally cylindrical form lying outside and 
adjacent the back of Said reflector with its axis 
parallel to the focal axis of said reflector, a pair 
of balanced lines extending parallel to each other 
and radially from said convertor, and a pair of 
coplanar sheet radiator elements Connected to 
and supported by said balanced lines respectively, 
said sheet radiator elements being of generally 
triangular form, with their bases parallel and ad 
jacent each other at the points of connection to 
Said balanced lines. 

6. A broad band antenna, comprising a line bal 
ance convertor of generally cylindrical form, with 
an unbalanced line extending along the axis of 
said convertor and a pair of balanced lines ex 
tending parallel to each other and radially of said 
convertor, and a pair of radiator elementS con 
nected to and Supported by Said balanced lines 
respectively, Said radiator elements comprising 
coplanar sheets of conductive material, each of 
generally triangular form, with their bases paral 
lel and adjacent each other at the points of con 
rection to Said balanced lines. 

7. A doublet antenna structure including a pair 
of Coplanar flat sheets of Conductive material, 
each of generally isosceles triangular form, with 
their bases parallel and adjacent each other, and 
a pair of transmission lines connected to Said 
sheets respectively at Said bases. 

8. An antenna structure including at least one 
pair of coplanar flat sheets of conductive mate 
rial, each of approximately isoSceles triangular 
form, With their bases parallel and adjacent each 
other, at least one reflector and a pair of trans 
mission lines connected to Said sheets respectively 
at Said bases. 

ROBERT W. MASTERS 

REFERENCES CEO 

The following references are of record in the 
file of this patent: 

UNITED STATES PATENTS 

Number Name Date 
1,158,124 FeSSenden, ----------- Oct. 26, 1915 

FOREIGN PATENTS 

Number Country Date 
344,620 Great Britain ------ Mar. 12, 1931 


