
-1-                     CE01195R               MATCHED INPUT ANTENNA FOR A
PORTABLE RADIO    5                         Background of the Invention
1. Technical Field             The present invention relates to impedance
matching coupling 10  elements, and more particularly, relates to the
structure of an antenna      having a matched input.       2. Description
of the Related Art  15         A helical coil is known for capacitively
coupling to a half-      wavelength monopole radiator. A monopole radiator
can be configured      by providing a ground plane inside of a portable
radio housing. U.S.      Patents 4,121,218 and 4,868,576 disclose examples
of such antennas.            Although the above-described antennas are
compact, the coupling 20  of the helical coil to the antenna is lossy, thus
consuming unnecessary      energy. A lossy antenna structure decreases the
battery life of a portable 



radio. In addition, these antennas also cause energy to be directed
downward towards the portable housing. This energy causes induced
currents to flow on metalized surfaces or shields of the radio housing 25
which is energy inefficient and degrades the pattern performance of the
antenna.       Brief Description of the Drawings  30         FIG. 1
illustrates a side view of the matched input antenna structure
according to the present invention;             FIG. 2 illustrates an end
view of the matched input antenna      structure according to the present
invention; and 35            FIG. 3 illustrates a portable radio having a
matched input antenna.                                                  -2-
Detailed Description of the Preferred Embodiments  



5        As illustrated by the side view of FIG. 1, two coils 10 and 20 of
different dimension couple energy to an antenna element 30 according to
the present invention. Coupling to the antenna element 30 using hot arm
coil 10 and ground arm coil 20 allows for a matched input at hot feedline
40 and ground feedline 50. This input allows the antenna of the present 10
invention to operate more energy efficiently. By coupling with these two
coils, more energy is transferred to and from the antenna element 30.
The two coils of the hot arm coil 10 and the ground arm coil 20 also
improve the antenna pattern characteristics by eliminating the flow of
induced currents on the housing of a radio below the two coils. The two 15
coils 10 and 20 cancel out the effects of energy traveling downward into a
radio from the antenna element 30. A higher gain antenna is thus
achieved for better communications while current drain on the battery of a
portable radio is reduced. Increased signal quality and sound quality
communications are achieved with smaller batteries capable of providing 20
longer operation before recharging.             The two coils 10 and 20, in
various embodiments of the present      invention, can be wrapped around a
cardboard or plastic cylinder 60. The      two coils 10 and 20 are
preferably flat copper microstrip conductors of      roughly 0.05
millimeters (two thousandths of an inch) thick and roughly 25  1.778
millimeters (0.070 inches) wide. Alternatively, the two coils 10 and
20 could be freestanding in space or encapsulated within a plastic molding.
The cylinder 60 preferably has as small as practical a diameter for compact
realization and preferably has a diameter of less than one tenth of a
wavelength of a signal to be transceived. For example, approximately a 30
8.128 millimeter (0.32 inches) diameter cylinder 60 is preferred for a
signal      to be transmitted at 920 megahertz (MHz). For proper operation,
the      cylinder 60 should at most have a diameter such that one turn of
the coils      has a circumference less than a wavelength of a signal to be
transceived by      the antenna. 



35                                                  -3 -
Because the two coils are pitched to allow them to be twisted around
the cylinder 60, the circumference of the cylinder 60 will be slightly
smaller      than the circumference of one turn of the coils. To achieve
the matched      input, one of the two coils 10 and 20 should be longer
than the other coil. 5   By providing one longer coil, an antenna input
matched with the feedlines      is achieved. This configuration has the
added benefit of eliminating      energy from being directed downward into
a portable radio. Coils of a      same length were found during
experimentation to not achieve these      objectives. 10        In a
preferred embodiment, for an exemplary 920 MHz signal to be
transceived, the ground arm coil 20 is preferably longer than the hot arm
coil 10 by a ratio of 2.5 to 2. In the exemplary preferred embodiment, the
cylinder 60 has the diameter of approximately 8.128 millimeters (0.32
inches) and the hot arm coil has a coiled axial length of approximately 15
20.955 millimeters (0.825 inches) and the ground arm coil 20 has a coiled
axial length of approximately 30.099 millimeters (1.185 inches) and the
coils 10 and 20 are pitched at roughly a 15 degree angle. Thus the hot arm
coil has approximately 3.25 turns and the ground arm coil has
approximately 5.5 turns. 



20        The hot arm coil 10 and the ground arm coil 20 are configurable
for      different operating frequencies to be transceived by adjusting the
length of      the two coils or the respective ratio of the number of
turns. Assuming the      cylinder 60 is perfectly cylindrical and the pitch
of the coils remains      constant, the number of turns will be directly
proportional to the length of 25  each coil. In this perfectly cylindrical
cylinder, the pitched coils will be      helical coils. However, should the
pitch of the coils vary or the cylinder 60      instead be conical or
otherwise shaped, the number of turns will not be      directly
proportional to the length of each coil. Depending on      configuration
and operating frequency to be transceived for an application, 30  the
respective lengths of the two coils should be experimentally
determined to achieve matching and efficient coupling.
-4-              For compactness to form a monopole or dipole in a portable
radio,      the antennaelement is preferably coaxially disposed within the
coils 10      and 20 for coupling thereto. For proper operation, however,
the antenna      element 30 does not need to be coaxially disposed within
the two coils. 5   Coupling is also achieved when the antenna element is
disposed in      proximity to the coils such as next to the coils. Antenna
element 30      preferably consists of a single straight wire disposed
within a plastic sheet      or coating. The single straight wire of the
antenna element 30 preferably 



extends downward adjacent to an entirety of the turns of the two coils 10
10  and 20. Because the antenna element 30 extends upward from a portable
radio, only a portion such as the lower portion of the antenna element 30
preferably couples to the two coils 10 and 20.             The hot arm coil
10 and the ground arm coil 20 preferably are      interleaved with one
another as illustrated in FIG. 1. The hot arm coil 10 15  and the ground
arm coil 20 could preferably be offset such that the shorter      coil is
not completely, or at all, interleaved with the longer of the coils.
FIG. 2 illustrates an end view of the antenna structure where the
antenna element 30 is coaxially surrounded by the hot arm coil 10 and the
ground arm coil 20. The cylinder 60 supports the two coils 10 and 20 with
20  hot feedline 40 and ground feedline 50 at a lower portion thereof for
connection to transmit or receive circuitry of a portable radio.
FIG. 3 illustrates a portable radio 70 such as a radiotelephone having
increased antenna gain performance and energy efficiency using the hot
arm coil 10 and the ground arm coil 20 in proximity to the antenna 25
element 30. The hot feedline 40 and the ground feedline 50 of the two coils
10 and 20 connect to radio transceiver circuitry 90 of the portable radio
70.      The two coils 10 and 20 are preferably disposed within a housing
80 of the      portable radio 70 with the antenna element 30 extending
therefrom. The      antenna element 30 can coaxially slide into and out of
the housing of the 30   portable radio 70 for storage. However, when the
antenna element is      retracted, the two coils 10 and 20 would couple to
a different portion of the      antenna element for operation. The hot arm
coil 10 and ground arm coil      20 may be placed coaxially with an antenna
element 30 within a plastic      housing of an antenna element. In such a
configuration, the housing 80 of 35  the antenna element could mechanically
connect to the portable radio 70 at      a pivot point.   



Although the invention has been described and illustrated in the      above
description and drawings, it is understood that this description is by
example only and that numerous changes and modifications can be made
by those skilled in the art without departing from the true spirit and
scope 5   of the invention. For example, wire arrangements may be used to
implement the two coils of the present invention. Further, these coils
may be disposed in various alternate locations for coupling in proximity to
an antenna element.  10         What is claimed is:
-6-       Claims 



1.   An antenna structure having a matched input, comprising:  5
an antenna element (30) having a straight portion;              a hot arm
coil (10) having an axis parallel to the straight portion of      the
antenna element disposed in sufficient proximity to the straight 10
portion of the antenna element to cause electromagnetic coupling of a hot
feedline (40) to the antenna element; and             a ground arm coil
(20) having an axis parallel to the straight portion      of the antenna
element disposed in sufficient proximity to the straight 15   portion of
the antenna element to cause electromagnetic coupling of a      ground
feedline (50) to the antenna element and causing a matched input.
2.   An antenna structure according to claim 1, wherein the hot arm coil 20
(10) and the ground arm coil (20) have different lengths.         3.    An
antenna structure according to claim 2, wherein respective      lengths of
the hot arm coil (10) and the ground arm coil (20) are sufficient 25  to
cause the antenna structure to be matched to an impedance of the hot
and ground feedlines (40, 50).   



4.    An antenna structure according to claim 3, wherein one turn of the 30
hot arm coil (10) and one turn of the ground arm coil (20) each have a
circumference less than a wavelength of a signal to be transceived by the
antenna structure.                 5.   An antenna structure according to
claim 4, wherein the ground arm      coil (20) has a larger number of turns
than the hot arm coil (10).    5   6.   An antenna structure according to
claim 2, wherein the hot arm coil      (10) and the ground arm coil (20)
are interleaved with one another.         7.   An antenna structure
according to claim 1, wherein the hot arm coil 10  (10) and the ground arm
coil (20) have a different number of turns.   



8.   An antenna structure according to claim 7, wherein a ratio of the
number of turns of the hot arm coil (10) and the ground arm coil (20) is 15
sufficient to cause the antenna structure to be matched to an impedance of
the hot and ground feedlines (40, 50).         9.   An antenna structure
according to claim 1, wherein the hot arm coil 20   and the ground arm coil
are both electrically isolated from the antenna      element.         10.
An antenna structure according to claim 1, wherein the antenna 25
structure is in a portable radio and comprises radio transceiver circuitry
(90) operatively coupled to the hot feedline (40) and the ground feedline
(50).    


