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This invention relates to antennas. More
specifically to a single antenna which may be op-
erated at desired fractions of wave lengths at a
plurality of frequencies without resorting to

5- retuning or switch means within the antenna.

I am aware that a single antenna system may
be used to radiate a plurality of fields, generated
by apparatus operating at different frequencies,
by retuning the antenna system. Numerous ar-

10 rangements have been proposed for switching
reactances by means of which antenna systems
may be resonated to a plurality of frequencies.

The present invention has for one objective a
single antenna which may be operated at different

15 effective lengths without requiring either switch-
ing apparatus or retuning. Another object is to
arrange g single antenna of the required height at
one frequency and to automatically vary the cur-
rent distribution so that the effective height at

90 some other frequency is that which has the
required angle of radiation. = A further object is
to-adapt a single antennsa, so that its characteris-
tics offer maximum effectiveness for the radiation
or reception of fields of two or more different

25 frequencies.

In the accompanying drawing Figure 1 is a
schematic circuit diagram representing one em-
bodiment of my invention,

Figure 2 is a circuit diagram of a modified ar-

30 rangement of antenna system,

"Pigure 3 is a schematic illustration of a filter
network which may be used in the transmission
lines to the antenna, and

Figure 4 is an arrangement which may be used

35 in connection with one form of antenna.

. Figure A is a plan view of the shielded inductor
section of the antenna, illustrated in Fig. 4.

Figure 5B is a side elevational view of the
shielded inductor of Figure 5A.

40  In PFigure 1, reference numerals | and 3 repre-
sent two sections of an antenna 5. The lower
section 3 is, by way of example, of an effective
length equal to one-guarter wave of currents of
frequency fu from the generator Ga. The com-

45 bined sections I, 3 have an effective length equal
to one-quarter of a wave length of currents of
frequency fo from the generator Gr. The two
antenna sections are connected by a filter net-
work 1.

50  The filter network T is comprised of capacitors
Ci1, Cg2, and inductor Li. The capacitor Ci and
inductor I are series resonant to currents of
frequency fu.. Thus the antenna, comprising sec-
tions I, 3 and series resonant of filter 1.C; has an

55 effective height equal to one-quarter wave length

(CL 250—33)

with- respect to currents of the lower frequency '

fr, generated by Gr, because the filter LnC: offers
very low impedance to these currents. The an-
tenna for the lower frequency fu is represented by
the solid line 9 and the current distribution there-
in by the dash line 1.

For currents of the higher frequency fu, the
filter network CiC2 and L: is parallel resonant.
The resonant filter is located at an effective dis-
tance of one-quarter wave length along the lower
antenna section 3, and thereby effectively ex-
cludes currents of the higher frequency fu from
the upper-section I. The current distribution of
the lower section is represented by the dash line
13, while the antenna is represented as the solid
line 15. )

If the signals from the two generators Gu and
G are to be used alternately, it is simply neces-
sary to switch the antenna to the required gener-
ator. If simultaneous operation is desired, a

10

pair of filters represented by numerals 17 and 19 :

should be included in the transmission line be-
tween the. generators and the antenna. The
filter 17 connected between Gu and the antenna §,
should be designed to offer low impedance to cur-

25

rents of frequency fz and high impedance to cur- -

rents of frequency fu. Likewise, filter 19 is in-
cluded in the transmission line between Gr and
the antenna 5. This filter !9 offers low im-
pedance to currents of frequency fu and high im-
pedance to currents of frequency fm.

The method of coupling the generators and
antenna systems is shown, described and claimed
in U. S. Patent 2,082,096 which issued June 1, 1937
on application, Serial No. 50,500 filed November

30

19, 1935 by George H. Brown and assigned to the ©

same assignee as this application. The schematic
circuit arrangement of suitable filters I7 and 19
is shown in Figure 3. These filters, connected in
the transmission line between the generators and
the antenna, prevent the interactions of the two
generators. In the event that alternate trans-
mission is used, the filters may be omitted in favor
of switching the antenna to the required gener-
ator.

45

The modification indicated in Figure 2 is a

schematic illustration of an antenna system which
is operated at two frequencies, fu and fu—fu in-
dicating the higher frequency and fi the lower.
In this arrangement, the antenna for the lower
frequency may be of the “sectionalized. type”
described and claimed in U. S. Patent 2,068,261
which issued January 19, 1937 on application Serial
No. 33,281, filed July 26, 1935, by George H. Brown
and assigned to the same assignee as the present
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application. The antenna sections arerepresented
by reference numerals 21, 23." 'The upper section
21, by way of example, may be of the order of one-
half of the length of the lower,

The upper and lower antenna sections 21, 23

" are joined by a filter network 25, which is com-

posed of inductors Iz and Is and capacitor Ca.
The inductor Is.and capacitor Cs are made series
resonant to currents fa from the generator Gs.

The antenna length is chosen as a half-wave:

length with current distribution represented by
the dash line 21. The inductor L is of a value

which will give the required current distribution -

for a sectionalized antenna. That is, the in-
ductor I . establishes the- current distribution
which will give angular radiation of the type
required for a given effective service area.
such - current distribution- is 1ndlca,ted by the
dash line 28.

Tt should be understood that instead of ad-
justing I3Cs to series resonance ‘at one of the
frequencies, IsCs may be proportioned-so that
the filter offers reactance and -acts like a sec-

" tionalizing inductor or capacitor at one fre-
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quency, while I« operates. as the sectionalizing

reactance at the other frequency. In this man- -

ner, the angle of radiation of the fields of both
frequencies may be adjusted to the degree which
will establish. the required service area. The
foregoing antenna systems may be used with any
type of supporting towers. If a structural tower
is used as’ an antenna the tower must have an

insulated section. The filter network is used

to join the sections as described above.

If a tubular mast 31 is used as the antenna, as
illustrated in Figure 4, an enlarged section 33
may be used as. an inductor. This inductor is
of toroidal shape and takes the place of inductor
Ls of Figure 2. 'The series resonant. circuit is
comprised of ‘the inner inductor 35.and capacitor
31, which are respectively equivalent to inductor
Iz and capacitor Cs. This particular arrange-
ment offers several advantages in that no insula-
tion .is required between the 'antenna sections,
and the inner elements 35, 37 are shielded within
a suitable housing which is also the outer in-
ductor 33. In this, as.well as the previously de-
seribed arrangements, the antennas are prefer-
ably insulated from ground. The transmission
lines from the generators may be coupled to the
antenna through conventional coupling means.

It should be understood that my invention is
not limited to the ‘use of two. frequencies.” By
employing suitable filters between several sec~
tions of proper length, a plurality of frequencies

may be employed and the several sections suc-

cessively energized to radiate at the predeter-
mined proper wave length. Likewise, the single
antenna may be “sectionalized” for a plurality of
frequencies. By the terms “sectionalized” or
“sectionalized antenna” I mean an antenna in
which the current distribution is adjusted to vary
the angle of radiation in accordance with a de-
sired relation between the components of ground
wave and sky wave. - '

I claim as my invention:

1. An antenna responsive to currents of differ-

‘ent frequencies comprising a plurality of sec-
. tions, and a filter network connected between

said sections, said filter being series resonant to
currents of the lower frequency and parallel
resonant to currents of the higher frequency.

2. An antenna responsive to currents-of high

‘and low frequency comprising a pair of sections,

and g filter connected between said sections, said

One.
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filter being series resonant to the currents of
the lower frequency and parallel resonant to
currents of the higher frequency.

3. An antenna for radiating a high frequency
field and a low frequency field comprising a pair
of sections, one of said sections having a length
substantially equal to a quarter wave length with
respect to one- of said frequency, and a filter
located between said sections, said filter being
series resonant to the lower of said frequencies

‘and parallel resonant to.the higher of said fre-

quencies.
4, An antenna for radlatmg a high frequency
field and a low frequency field comprising a pair

-of sections, one of said sections having an effec-

tive length substantially equal to a quarter wave
length- of the- field of higher frequency, and the
sum of said sections having an effective length

- substantially equal to & quarter wave length of

the field of lower frequency, and a filter con-
necting said sections, said filter offering low.im-
pedance to currents of the lower frequency and
high impedance fo -currents of the higher fre-
quency.

5. An antenna. for radlatmg ‘a high frequency

10
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20 -
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field and a low frequency field comprising a pair -

of sections, the effective length of ‘the sum of
said sections being substantially equal to one-half
wave length of said high frequency fleld, and-a
filter connecting. said- sections offering low im-

30

pedance to currents of said high frequency, and

offering reactance to currents of said low fre-
quency to thereby adjust the current distribu-
tion and angle of radiation of said low frequency
field.

6. An-antenna for radiating a high frequency
field and a low frequency field comprising a
pair of sections, and a filter connecting said sec-

35

tions offering different values of reactance to -

currents of said frequencies and so. constructed

40

and arranged that the distribution of currents of -

said frequencies may be varied to establish- de-
sired angles of radiation of said fields.

7. In a device of the character of claim 6 a
pair of generators of currents of said high and
low frequencies and means couphng said gen-
erators to said antenna.

8. In a device of the character of claim 3 a
generator of currents of said high frequency, a
generator of currents of said low frequency, a
filter connected between said generators and said
antenna offering high impedance to currents
tending to flow between the generators and low
impedance to currents flowing from either gen-
erator to said antenna.

0. In a device of the chara.cter of .claim 5
a pair of generators of currents of said high and
low frequencies and means coupling said gener-
ators to said antenna. o

10. In 3 device of the character of claim 5
a generator of currents of said high frequency, a
generator of currents of said low frequency, -a

filter connected between said generators and

said antenna offering high impedance to-cur-
rents tending to flow between the generators and
low impedance to currents ﬂowmg from either
generator to said antenna.

11, In a device of the character of claim 6 a

- pair of generators of currents of said high and

low frequencies and means coupling said gener-
ators to said antenna.
12. In a device of the character of claim 6 a

generator of currents of said high frequency, a

generator of currents of said low frequency, a
filter connected between said generators .and
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said antenna offering high impedance to currents
tending to flow between the generators and low
impedance to currents flowing from either gen-
erator to said antenna.

13. In a device of the character of claim 4 a
generator of currents of said high frequency, a
generator of currents of .said low frequency, &

filter connected between said generators and
said antenna -offering high impedance o cur-
rents tending to flow between the generators and
low impedance to currents flowing from either
generator to said antenna.

GEORGE H. BROWN.




