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This invention relates generally to antennas and more
particularly to an improved match to be utilized particu-
larly in multi-band antennas.

It is old and well known in the antenna art that a
single antenna may be utilized for the transmission or
reception of a multiple number of frequency bands by
utilizing electrical traps along the length of the an-
tenna rod. That is, by electrically serially connecting
resonant circuits along the length of the antenna rod, ef-
fective antenna rod lengths of half-wave lengths may be
established for desired frequencies. It is of course ap-
parent that proper half-wave lengths utilized with cor-
responding wave frequencies result in minimum standing
wave ratios and more efficient transmission and reception
of radio waves. In recent years, the radic amateur or
the “ham” has come to utilize a tri-band antenna having
the traps noted above for the reception and transmission
of the ten, fifteen and twenty meter bands. The traps
utilized are merely resonant circuits which pass certain
frequencies but refuse to pass other frequencies. Of
course, the higher the frequency band, the shorter is the
wave length and the shorter is the antenna length utilized
in conjunction with this particular wave length. There-
fore, in the construction of a multi-band antenna, traps
closest to the antenna center or feed line are designed to
pass the lower frequencies or longer wave lengths but
to present an open circuit to the higher frequencies and,
therefore, a shorter antenna rod length.

In the utilization of the above noted multi-band an-
tennas, recent developments in the antenna field have
included gamma matches for matching the antenna im-
pedance to the antenna feed line impedance for the maxi-
mum efficient transfer of the enmergy between the an-
tenna and the feed line. Of the gamma matches de-
veloped to date for utilization in conjunction with the
multi-band antenna, capacitive elements are electrically
connected to the antenna rod at proper points therealong
and are further electrically connected to a gamma rod
which electrically proceeds to one side of the antenna
feed line. In the utilization of a tri-band antenna, three
separate gamma matches must of course be utilized for
the effective energy transfer of the three different bands
for which the antenna was designed. The necessity of
utilizing three separate gamma rods limits somewhat the
electrical and mechanical efficiency of the antenna. More
particularly, the utilization of three distinct gamma rods
increases the expense, weight, and wind resistance of the
antenna,
not designed to be reflecting parasitic elements, they dis-
tort the radiating pattern adjacent the antenna. In view
of these deficiencies in the presently used conventional
tri-band antennas, the following recites the particulars
of an improved multi-band antenna match which obviates
these deficiencies.

Accordingly, it is the principal object of this inven-
tion to provide a novel multi-band antenna match which
while being electrically more efficient than hereto known
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devices is less expensive, lighter, and presents less wind
resistance.

It is a further object of this invention to provide a
novel multi-band antenna match which decreases the dis-
tortion often generated in the radiating pattern adja-
cent the antenna.

It is a still further object of this invention to provide
a more efficient gamma match for multi-band antennas
which utilizes a series resonant circuit for more efficient
discrimination between the bands.

In accordance with the above stated objects, below is
particularly described the construction and utilization of
the novel gamma match for a multi-band antenna.
Whereas formerly a separate gamma rod was utilized
with each capacitive element corresponding to a match
for each of the bands, the applicant utilizes his capacitive
elements on a single gamma rod supported below the
antenna rod. Each capacitive element is formed by plac-
ing a conductive sleeve about the gamma rod at the
desired matching point with a tubular insulator there-
between. The conductive sleeve is electrically connected
to the antenna rod, while the gamma rod is terminally
connected to onme side of the antenna feed line. The
capacitive elements are of such values that, of course,
only one is electrically effective for each band. - If de-
sired, the electrical connection between the sleeve and
the antenna rod may include a serially connected inductive
element providing a series trap for aiding the conven-
tional trap utilized on the antenna rod. This latter
utilization provides better discrimination between the
different bands.

These together with other objects and advantages which
will become subsequently apparent reside in the details
of construction and operation as more fully hereinafter
described and claimed, reference being had to the ac-
companying drawings forming a part hereof, wherein like
numerals refer to like parts throughout, and in which:

Figure 1 is an elevational view of the antenna construc-
tion showing the single gamma rod;

Figure 2 is an enlarged fragmentary sectional view
of the gamma match portion of the antenna;

Figure 3 is a sectional view taken substantially along
the plane 3—3 of Figure 2;

Figure 4 is a sectional view taken substantially along
plane 4—4 of Figure 1;

Figure 5 is a schematic circuit diagram of the antenna
and match illustrating the resonant trap circuits and ca-~
pacitive matching elements; and

Figure 6 is a fragmentary elevational view of a modi-
fication of the gamma match. ’

With continuing reference to the drawings, numeral
10 represents a portion of an antenna rod baving serially
connected resonant trap circuits 12, 14 and 16 connected
thereto for effectively limiting the antenna rod length to
a half-wave length for desired frequency bands. Noting:
Figure 5, point 18 is the center of the antenna rod and
the point of connection of one side of the feed line. Trap
12 presents an open circuit to the highest frequency for
which the antenna is desired to be utilized. Therefore,
the antenna rod length between point 18 and trap 12
should be equal tc one quarter of a wave length of the
wave which has a frequency limited by the trap 12. Like-
wise, the antenna rod distance between point 18 and
trap 14 should be equal to one quarter of a wave length
of a wave having the frequency to which trap 14 pre-
sents an open circuit,

Capacitive elements 20, 22 and 24 are electrically
connected between the antenna rod 10 and gamma rod 26
for forming a gamma match for matching the impedance
of the antenna rod 10 to the feed line 28. More particu-
larly referring to Figure 2, the capacitive elements include
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a conductive sleeve 30 concentrically placed about the
gamma rod 26 with a tubular insulator 32 sandwiched
therebetween, It of course should be apparent that
electrical capacitance exists between sleeve 30 and gamma
rod 26. Capacitive element 28 is electrically connected
from the sleeve 30 to a collar 34 and thence fo an
aluminum wire 36 to a collar 38 electrically in contact
with the antenna rod 1@. Capacitive element 22 is elec-
trically conpected to the antenna rod through aluminum
wire 38, while capacitive element 24 is electrically con-
nected through aluminum wire 49.

Tt should be apparent that when the antenna is ex-
cited with its highest frequency radio power, the traps 12
(only one shown) electrically show an open circuit and
only the antenna portion on both sides of center point
18 to trap 12 utilizes power. Also at this frequency
only the capacitive element 20 and the portion of the
gamma rod between the element 20 and the feed line
matchies the antenna. The other traps, antenna lengths,
capacitive elements and gamma rod lengths will have no
electrical effect at all. Likewise, when the mid-frequency
is utilized, traps 14 show an open circuit and the antenna
becomes equal to twice the length between point 18 and
trap 14 and then capacitive element 22 and the gamma
rod length between capacitive element 22 and the feed
line is utilized. Again the other traps, antenna lengths,
capacitive elements and gamma rod lengths are not used.
The apparent exclusive of the undesired capacitive ele-
ments and antenna lengths should be apparent upon the
realization of the parallel electrical relationship between
the capacitive elements.

More particularly referring to the mechanical or struc-
tural features of the invention, Figure 3 clearly shows
the particulars of the connection between the antenna
rod 10 and the gamma rod 26. The electrical circuit
extends from the antenna rod 16 to the collar 37 held
tightly by bolt and nut 42 and 44 to the aluminum wire
38, thence to the collar 34, to the sleeve 30, across the
tubular insulator 32 to the gamma rod 26. A bolt 46
and nut 48 are utilized in conjunction with the collar 34.

Figure 4 shows the structural features of the coaxial
panel connector. Intially, a collar 50 is utilized about
the antenna rod 18 and is held by bolt 52 and nut 54 and
electrically communicates with the bolt 56 and nut 58
which are electrically connected to the threaded sleeve
60 through member 62. The gammra rod 26 electrically
extends through the pin 64 to a central contact within
the sleeve 60 (not shown). Of course, insulation within
the sleeve 60 insulates the centrat contact from the sleeve
60 whereby the coaxial connector may be threaded over
the threaded sleeve 68 and extended to two sides of a feed
line for connection to the gamma rod 26 and antenna 18.

A further modification of the invention is illustrated
in Figure 6 wherein inductive elements 70, 72 and 74
are shown utilized with the capacitive elements 28, 22
and 24. The match established between the antenna
and feed line should not be disturbed, but the series
combination of the inductive and capacitive elements es-
tablishes a series trap at desired frequencies to aid the
parallel trap coils 12, 14 and 16. The electrical fea-
tures of Figure 6 have proven extremely satisfactory
and discriminating. Aside from the addition of the in-
ductive elements 70, 72 and 74, the features remain iden-
tical to those described above.

The foregoing is considered as illustrative only of the
principles of the invention. Further, since numerous
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modifications and changes will readily occur to those
skilled in the art, it is not desired to limit the invention
to the exact construction and operation shown and de-
scribed, and accordingly all suitable modifications and
equivalents may be resorted to, falling within the scope
of the invention as claimed.

What is claimed as new is as follows:

1. An improved match for a multi-band antenna sys-
tem having an antenna feed line, an antenna rod and a
plurality of electrically resonant traps connected thereto
comprising a single gamma rod terminally electrically
connected to said antenna feed line and a plurality of
capacitive elements electrically connecting said gamma rod
to said antenna rod at varying points along said rods, said
capacitive elements including a conductive sleeve con-
centrically carried around said gamma rod and a tubular
insulator sandwiched between said sleeve and said gamma
rod, said sleeve being elecirically connected to said an-
tenna rod. '

2. The combination of claim 1 wherein said electrical
connection between said sleeve and said antenna rod in-
cludes a serially comnected inductive element.

3. A multi-band antennd comprising an antenna rod,
resonant traps electrically connected to said antenna rod
for establishing proper antenna half-wave lengths for
desired frequency bands, an antenna feed line, a gamma
match electrically connected between said antenna rod
and said feed line for matching the respective impedances
thereof, said gamma match including a single gamma rod
terminally connected to said feed line, and a plurality
of capacitive elements electrically connected between said
gamma rod and said antenna rod, said capacitive elements
including a conductive sleeve concentrically carried
around said gamma rod and a tubular insulator sand-
wiched between said sleeve and said gamma rod, said
sleeve being electrically connected to said antenna rod.

4. A multi-band antenna comprising an antenna rod,
resonant traps electrically connected to said antenna rod
for establishing proper antenna half-wave lengths for
desired frequency bands, an antenna feed line, a gamma
match electrically connected between said antenna rod
and said feed line for matching the respective impedances
thereof, said gamma match including a single gamma
rod terminally connected to said feed line, and a plurality
of capacitive elements electrically connected between
said gamma rod and said antenna rod, said capacitive
elements including a conductive sleeve concentrically car-
ried around said gamma rod and a tubular insulator
sandwiched between said sleeve and said gamma rod, a
plurality of inductive elements, each of said inductive
elements electrically connected between a sleeve and said
antenna rod.
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