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This invention relates to antennas and more partic-
ularly to a director used in an antenna system which
will function effectively over a wide range of frequencies.

The television antenna art has developed a Yagi type
antenna system which is designed to receive signals that
vary over several bands of frequencies. These bands
are in the very high frequency range, the low band which
range from 54 to 88 megacycles and the high band which
ranges from 174 to 216 megacycles, and in the ulira
high frequency range a band from 470 to 890 mega-
cycles. ‘The Yagi type antenna system produces a gain
by placing several parasitic elements in alignment with
the driven elemient. The parasitic elements that are so
placed between the driven element and the source of the
signal are called directors and the others are called re-
flectors. ‘The electrical properties of known directors are
such that they will give a gain for one of the bands, but
very little or no gain for the other bands.

It is: therefore an object of this invention to provide a
director used in an antenna system that will give a sub-
stantial gain for both the low band and the high band
of frequencies in the very high frequency range and the
vltra high frequency band used in television broadcasting.

Another object of this invention is to provide a director
used in an antenna system that will give a substantial
gain over a wide range of frequencies.

Another object of this invention is to provide a direc-
tor used in an antenna system that will function effec-
tively over a wide range of frequencies and is simple and
inexpensive to construct.

Further objects and advantages of this invention will

become more readily apparent from the following draw-

ings, descriptions and claims.
In the drawings Fig. 1 is a view of the director and
Fig. 2 is a view of an antenna system using thé director.
The director 1 is composed of two sections 2 and .3

which are connected at their ends by a quarter wave-

length stub 4 for near the ultra high frequency range.
A quarter wave length stub 5 for near the high end of
the high band in the very high frequency range is con-
nected near the middle of section 2. Another quarter
wave length stub 6 for near the high end of the high band
in the very high frequency range is connected near the
middle of section 3. The quarter wave length stubs 4,
5 and 6 may be positioned on the sections 2 and 3 so
as to be substantially in a single piane. The open ends
of the quarter wave length stubs 5 and 6 are held in posi-
tion near the quarter wave length stub 4 by the insulators
7 and 8 which are fastened to the sections 2 and 3.
One type of antenna system in which the director 1
may be used is shown in Fig. 2. The antenna system
is composed of a low band half wave length dipole driven
element 9, a high band full wave length dipole driven
element 10, an ultra high frequency band half wave
length dipole driven element 11, two high band directors
12 and 13 and the director 1. The dipole driven ele-
ments 9, 10 and 11 and the directors 1, 12 and 13 are
held in position in a single plane by a supporting rod 14,
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The dipole driven elements 9, 10 and 11 are connected
by conductors 15, - A transmission line 16 is connected
to the conductors 15,

The electrical properties of the director 1 are such that
it will give good gain to the antenna system in the low
band, the high band and the ultra high frequency band.
The electrical properties of the quarter wave length stubs
5 and 6 are such as to make the sections 2 and 3 of the
director 1 effectively disconnected half wave length high
band directors for the high end of the high band. The
quarter wave length stubs 5 and 6 have liitle or no effect
at the low end of the high band. Therefore the quarter
wave length stub 4 is inserted between the sections 2 and
3 of the director 1 to improve the phasing of the sec-
tions 2 and 3 of the director 1 at the low end of the
high band. The quarter wave length stub 4 also has

- the effect of making the two sections 2 and 3 of the

director 1 appear to be a single half wave length director
for the low band. The quarter wave length stub 4 and
the quarter wave length stubs 5 and 6 have the effect of
making the sections 2 and. 3 effectively disconnected half
wave length directors for the ultra high frequency band.
By making the quarter wave length stub 4 for near the
ultra high frequency band, the over all length of the di-
rector 1. is increased over that possible if the quarter
wave length stub 4 would be for the very high frequency
bands. : .

The director 1. may be used in many antenna systems
having: different types of driven elements and having
other directors and reflectors. It can be readily seen
that the director may be used with driven elements of
the folded dipole type of other types. No reflectors are
shown but they may be added to the antenna system with-
out imparing the .effectiveness of the director 1. The
plane of the positioning of the ultra high frequency stub
The
director 1 may be also used-as a driven element as well
as a director, ‘

I claim:

1. An antenna system comprising an ultra high fre-
quency band driven element, a very high frequency high
band driven element, a very high frequency low band
driven element and a parasitic element so arranged as to
be a director and comprising two half wave length high
band sections connected together at one end of each sec-
tion by an ultra high frequency quarter wave length
stub, a very high frequency quarter wave length stiib con-
nected at its closed end to .one of the two sections and
another very high frequency quarter wave length stub
connected at its closed end to the other of the two sec-
tions.

2. An antenna system comprising an ultra high fre-
quency band driven element, a very high frequency
high band driven element, a very high frequency low
band driven element and a parasitic element so arranged
as to be a director and comprising two half wave length
high band sections connected together at one end of
each section by an ultra high frequency quarter wave
length stub, a very high frequency quarter wave length
stub connected at its closed end to one of the two half
wave length high band sections and having its open end
positioned near the ultra high frequency quarter wave
length stub, another very high frequency quarter wave
length stub connected at its closed end to the other of
the two half wave length high band sections and having

_its open end positioned near the ultra high frequency

quarter wave length stub.

3. An antenna system comprising an ultra high fre-
quency band driven element, a very high frequency high
band driven element, a very high frequency low band
driven element and a parasitic element $o arranged as to
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be ‘a-director ‘and ‘¢omprising two half wave length high
band sections -connected together at one end of each
section by an ultra high frequency quarter wave length
stub, a very high frequency quarter wave length stub
conniacted at ‘its closed end to hear the niiddle 'of one of
the two Half wdve leéngth high band sections and having
its open end positioned near the ulfra high frequency
quarteér wave length ‘stub, another very high frequency
quarter wave length stub comnected ‘at its closed end
fo fiear the middle of the other of the two half wave
lefigth high band sections and havitig its open end posi-
fiohed hear the wultra high frequency quarter wave
Iength stub. .

4. An anténna system ¢omiprisitig an ultra high fre-
quéericy band driven element, a v&ry high frequency high
band driven elemeiit, a very high frequeficy low band
driven element and a parasitic ‘elemienit so arranged as to
be & director and comprising two half wave length high
band sections connected togethér at ome ‘end "of each
gection by an ultra ‘high frequericy guarter wave length
stib, 2 quarter 'wave length stub for ‘the high end of
the high band in the very high ffequency range con-
fiected at its closed end to near the middle of one of
the two half wave length high band sections and having
its "open end positioned near the ultra high frequency
quarter 'wave length stub, another quarter wave length
stub for the high end of the high band in the very high
frequency range conmected at its closed end to near the
mid_dlé of the ‘other of the two half wave length high band
sections and ‘having its open end positioned near the ulira
high frequency quarter wave length stub. : :

5. An ‘antenna system comprising a very high fre-
quency high band driven clement, a very high frequency
low ‘band driven element and a parasitic element so ar-

ranged as to be a director and comprising two half wave .

length high band sections connected together at one end
of ‘each section by an ultra high frequency quarter wave
length ‘stub, a very high frequency quarter wave length
stub conmnected at its closed end to one of the two half
wave length high band sections and having its open end
positioned néar the ultra high frequency -quarter wave
length stub, another very high frequency quarter wave
length stub connected at its closed end to the other of
the two half wave length high band sections and having
its ‘open end positioned near the ultra high frequency
quarter wave length stub. :

6. An ‘giitenna ‘system comprising a very high fre-
quency high band driven element, a very high frequency
lIow band driven element 'and a parasitic elemént so
arranged as to be ‘a director and comprising two half
wave length high band sections connected together at
one end of ‘each section by an ultra high frequency quar-
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ter wave length stub, a very high frequency quarter wave
length stub connected at its closed end to near the middle
of one of the two half wave length high band sections
and having its open end positioned near the ultra high
frequency quarter wave length stub, another very high
frequency quarter wave length stub connected at its closed
end to near the middle of the other of the two half
wavelength high band sections and having its open end
positioned near the ultra high frequency quarter wave
length stub.

7. An antenna system comprising a very high fre-
quency high band driven element, a very high frequency

Jow band driven element and a parasitic element so ar- -

ranged as to be a director and comprising two half wave
length high band sections corinected together at cme
end of each section by an ulira high frequency quarter
wave length stub, a quarter wave length stub for the
high end of the high band in the very high frequency
range connected at its closed end to near the iniddle of one
of the two half wave length high band sections and hav-
ing its open end positioned near the uitra high frequency
quarter wave length stub, another quarter wave fength
stub for the high end of the high band in the very high
frequency range connected at its closed end to near the
middle of the other of the two half wave length high
band sections -and having its open end positioned mear

-the ultra high frequency quarter wave length stub.

8. An antenna system comprising a very. ‘high fre-
quency high band driven element, a very high frequency
low band driven element and a parasitic element so
arranged as to. be a director and comprising two half wave
length high band sections connected together at one
end of each section by ‘an ulira high frequency quarter
wave length stub, a very high frequency quarter wave
length stub conmected at its closed end to one of the
two sections and another very high frequency quarter
wave length stub connected at its closed end to the other
of the two sections.
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