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: ';[‘he present invention relates to antennas and,
more particularly, to antennas for use with wide
" band television reception and transmission.

.'The primary -object. of the present invention

is to’ provide an efficient ‘television antenna for
transmission or reception .of horizontally: polar-
ized -waves which may' be easily and simply
erected. ‘ ‘ Co
. Another object is to provide a television an-
tenna. for transmission or. reception of horizon-
tally ‘polarized waves which is substantially non-
directional. . : ‘ ;
.-Still-another object of the present invention
is to provide a simple broad band antenna which
may-be directly connected to a transmission line.
- The most common; type of antenna used for
transmission and reception of horizontally polar-
ized waves is a horizontal half wave dipole. The
radiation pattern for this type of antenna is a
figure of 8 in the horizontal plane, the radia-
tion being zero in directions corresponding to
the axis of the antenna. - This type of antenna
requires ‘the use of an' auxiliary -circuit when
its impedance is matchéd to a transmission line.
The. present invention ‘overcomes the above
mentioned objectionable radiation and frequency
band characteristics while, still. maintaining .the
simplicity of the commonly used half wave dipole,
Briefly, my invention consists of an antenna
comprising two conductor arms forming an angle
of 90 degrees with each other, having a trans-
mission line connected to their apex, and sup-
ported -at their: non-adjacent ends by means of
insulators -connected ;to any suitable supports.
The conductors may. be either a quarter-or a half
wave in-length and they may. each be a single
wire :or: each ‘comprise a plurality of parallel
wires  connected in series. If a plurality of wires
are used the wires are very closely spaced, per=
haps a: one-hundredth of ‘a: wave length apart.
The radiation pattern of such an antenna in the
blane -of - the conductors does not appreciably
depart from a circle, in the case of an antenna
having quarter wave length arms: the minimum
field strength being .about 71 percent of that .of
the: maximum so. that for practical purposes it
should be useful for reception in any direction;
In the case of an“antenna having halfl wave
length’ arms. the minimum is: somewhat smaller,
On the other hand, the impedance of such an
antenna is somewhat higher reducing difficulties
in matching the antenna to a transmission line,
A better understanding of the invention is to
be ‘had by referring to the following detailed de-
scription which is accompanied by : drawings
wherein Figures 1, 2, 8, 5 and 6 illustrate various
embodiments of the present invention while Fig-
ures ‘4 and: 7 illustrate approximate radiation
patterns of my antenna,
Referring, now, to Figure 1, my antenna com-
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Drises, as shown in this figure, two conductors
A.and B, lying in a substantially horizontal blane,
each a quarter of a wave in length and forming
an angle of 90 degrees with-each other. At their. .
apex a fransmission line TLs; is connected. The
non-adjacent ends of conductors A and B are
supported- by means of insulators I which are
connected to any convenient supporting - struc-
ture (not shown). If it is: desired to connect
the antenna to a two wire transmission line hay-
ing a somewhat higher impedance than that
Usable with the embodiment shown in Figure 1,
the modification shown in Figure 2 may be used.
By. the scheme shown in this fisure the imped-
ance of the antenna. may be ‘transformed to a
value four times that of a simple two-wired V,
In this modification conductors A, A’ and B, B’
are very closely spaced from one another, per-
haps a distance of one one-hundredth of a Wwave
length and. are electrically connected. a6 their
ends. . The currents. flowing in the two con-
ductors will be in the same direction in space,
although in opposite directions within the an-
tenna. circuit due to. phase reversal at the ends.
Consequently, the arrangement’ will be almost
identical in its radiation characteristic. with that
of. the single wire antenna shown in Figure 1.
However, - as previously  pointed out, the re-
sistance will be four times that of the simple
two wire V. . ;

.In the modification shown in Figure 2 it has
been -assumed that the conductors are of the
same diameter. This does not have to be the
case; however, and if desired the conductors may
have different diameters, -particularly in - cases
where it is desired to depart from an even trans-
formation ratio. By making the diameters of
the two. wires A, A’, B, B’ unequal, as shown
in Figure;3, almost any desired transformation
ratio may be obtained. Lo

When. conductors- of -different -diameters are
employed in the antenna. system it will be found
that. the conductor of larger diameter will carry

. ‘the larger current. The difference in the amount
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of .current carried by the conductors.of different
diameters results in a different transformation
ratio. from the case where the . conductors ‘are
of .the same. diameter.  The reason the larger
diameter. conductor ¢arries .a greater  current
than the smaller diameter conductor in the an-
tenna system is due to the fact that the larger
diameter: conductor. has less series reactance for
unit . of - length than ' the ' smaller . diameter
conductor. - Obviously,. if desired, conductors A
and B'may be made larger in diameter than con-
ductors A’, B’.  The effect of this charige is to
make the transformation ratio Iless than that
of a similar antenna system where the conduc-
tors are of the same diameter.

Figure 4 illustrates approximately the radia-




tion pattern obtained with the embodiments of
my invention shown in Figures 1,2 and 3 wherein
the arms are each a quarter wave in length.

Figure 5 illustrates a further modification of
my invention wherein the conductors A and B
are each a half wave in length, Otherwise, this
figure is exactly the same as in Figure 1.

With the antenna constructed in this manner'

there is more variation in field strength-with di-
rection than with the first type but. this modifi-
cation has a higher radiation resistance which
is an advantage in matching the antenna to the
usual type of transmission line.

‘As shown in Figure 6, it is also possible to ob-
tain different input impedances with the antenna
having half wave length arms by adding a second
pair of ‘conductors-A’, B’ to the system. These
conductors-are arranged in the same way as de-
scribed for Figure 2: However in ‘this embodi-
ment the conductors'A’, B’. must not be connected
in the center, for if thls were ‘done the currents
in the two conductors’ would be equal and opposite
and the radiation resistance of the system Would
be negligibly small.

Figure 7' shows the approx1mate radiation pat-
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3. In an antenna system compnsmg a pair of
separated conductors having a length equal to a
quarter of the length of the operating wave and
forming an angle of 90 degrees with each other
and a transmission line directly connected to the
adjacent ends of said pair of conductors for en-
ergizing said conductors in phase opposition,
means for multiplying the impedance of said an-
tenna to a value equal to that of said transmis-
sion line over-a wide band of frequencies com-~ -

.prising a second pair of conductors of the same

length as said first pair arranged parallel to said
first pair of conductors and closely spaced there-

- ‘from, the adjacent ends of said second pair of
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_tern-obtained using the -antennas shown in Fxg- .

ures 5'and 6.

“ While T have 111ustrated and described my pars
tlcular arrahgements for carrying the invention
into effect, my invention is by no ‘means limited
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to the particular arrangements shown and de-~ :.

scribed and modifications may be-made without
departlng from the scope and splrlt of the inven-
tlon
I cla1m :

1.,In an antenna system comprising a, pair-of
separated conductors forming an-angle of 90 de-
grees with each other and means for energizing
said conductors in an opposing phase relationship
compnslng a transmission line directly connected
to the adjacent ends of said pair of conductors,
means for matchmg the impedance of said an-
tenna to said transrmssmn line over a wide band
of frequencies comprising a second pair of con-
ductors of the same length as said first pair ar-
ranged parallel to said first pair of -conductors
and closely spaced therefrom; said second pair
of conductors being connected to said first pair
at’ points removed from -said adjacent  ends,
whereby: there is minimized the existence of re-
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conductors being connected together, said second
pair of conductors being connected to said first
pair at points removed from said adjacent ends
and said second pair of- conductors having-a dif-
ferent ‘diameter -than' said- first -pair whereby
said impedance miultiplication is .an odd value,
whereby there is minimized ‘the existence -of re-
flected waves ‘on said transmission line ‘which
might disturb the radiation characterlstlcs of
said antenna conductors.

4. In an antenna system comprising-a pair-of
separated conductors-having a-length equal to a -
quarter of the length-of the opérating wave and
forming a horizontal angle of 90 degrees with
each other-and a transmission line directly con-
nected to the adjacent 'ends of said pair-of con-
ductors for-energizing said conduectors in phase
opposmon means for multiplying the impedance
of said -antenna to a value equal to that of said
transmission“line whereby reflection of energy
1nto said transmission line is prevented compr1s-

Lo inga second pair of conductors of the same length

flected waves on- said transmission- line which =&

might disturb the radiation characterlstlcs of sald
antenna conductors. ’
2. In an antenna system. comprising a' palr of

separated conductors having a length -egual to .

a2 multiple, including unity, of a ‘quarter -of the :: -

length.of the operating wave and forming a hor-
jzontal angle of 90 degrees with -each other, and
g transmission lihe directly connected to the ad-
jacent ends of said pair of conductors for energiz-

ing said conductors in phase opposition, means £

for matching the impedance of said antenna to
said transmission line over -a wide band of fre-
guencies comprising a.second pair of conductors
arranged parallel to said first pair of conductors
and ‘closely spaced therefrom, said second pair
of: conductors being connected to. said first: pair
at. points removed from said;.adjacent ends,
whereby there is minimized the existence of. re-
flected. waves on said transmission line which
might disturb  the radiation characteristics. of
Said antenna conductors :
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as sald “first ‘pair arranged parallel to-said first
pair-of ‘conductors - and -spaced therefrom ‘a- dls-
tancé of the order of 1/100 of the operating wave
length; the adjacent ends of said second pair of
conductors being-connected together, said second
pair of- conductors being connected to said first
pair: ‘at points removed from said-adjacent ends
and-said second pair- of conductors being of the

; same diameter as said first pair of conductors.

=5 In-an-antenna system comprising a pair of
separated :conductors having -a-length equal to
half! the length- of the operating-wave and form-
ing“a horizontal angle of 90 degrees’ with each
other, and a- transmission-line-directly connected
to- the adjacent ends of 'said-pair of conductors
fot’ energizing said conductors in phase opposi-
tion, means for matching the impedance of said
antenna to the impedance of said transmission
line. over g wide-band-of frequencies whereby
reflection. is preverted comprising a second pait
oficonductors of -the same length -as said first
pair arranged parallel to said first pair of conduc-
tors and . closely spaced therefrom, said second
pair of- conductors being connected to said -first
pair at points-removed from said adjacent ends,
said second pair of conductors having a different
diameter. than said first pair. whereby the im-
pedance change: due to said second pair is an
odd -multiple, ‘whereby .. there. is. minimized the

.. “existence of reflected waves on.said transmission
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line. which might disturb the radiation charac-
terlstms of sa1d antenna -conductors.
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