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Description
TECHNICAL FIELD

[0001] The present invention relates generally to an-
tenna systems for satellite digital audio radio service and
more specifically to a quadrifilar helical antenna used in
satellite digital audio radio service communications.

BACKGROUND OF THE INVENTION

[0002] Communications between terrestrial devices
such as radios and earth-orbiting satellites are well
known. A commercial application of these satellite sys-
tems is satellite digital audio radio service (SDARS).
SDARS systems broadcast high quality uninterrupted
audio through satellites and earth-based stations.
SDARS systems typically include an antenna with a low-
noise amplifier and a receiver. The antenna initially re-
ceives encoded signals from the satellites and/or terres-
trial transmitters. The amplifier, which is conventionally
housed within the antenna, amplifies the received signal.
Thereceiver decodes the transmitted signal and provides
the signal to the radio.

[0003] ReferringtoFigure 1, asimplified block diagram
of a typical satellite digital audio radio service (SDARS)
system is shown. An Earth-orbiting satellite 11 broad-
casts SDARS signals. The SDARS signals may be re-
ceived by a SDARS-receiving device 14, such as a radio
(shown) or a television (for example), and/or they may
be received by stationary transmitters 12. The terrestrial
transmitters 12 re-broadcast the SDARS signals, which
may then be received by SDARS-receiving devices 14.
The SDARS-receiving device includes an antenna (not
shown in Figure 1) to receive the broadcast SDARS sig-
nals. Typical SDARS-receiving devices further include
other components, such as an amplifier, receiver, speak-
ers, etc. to convert the SDARS signals into audible
sounds and/or visual images.

[0004] Terrestrial SDARS-receiving devices common-
ly use a quadrifilar helix antenna to receive SDARS sig-
nals. An exemplary known quadrifilar helix antenna is
shown in Figure 2. The illustrated quadrifilar helix anten-
na 16 includes four conductive elements 18a - 18d, such
as electrically-conductive wires, arranged to define two
separate helically twisted loops. Each of the loops is con-
nected between an antenna feed and a ground plane,
and the conductive elements each fold over itself at a
distal point from the antenna feed and the ground plane
to form a loop, as shown in Figure 1. The two conductive
elements of a quadrifilar helix antenna 16 are excited in
phase quadrature. That is, each conductive element is
excited at a 90° phase shift from the adjacent conductive
element.

[0005] Conventional quadrifilar helix antennas used in
SDARS-receiving devices have a number of disadvan-
tages. Known quadrifilar helix antennas are most effec-
tive when receiving signals from a satellite at zenith.
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Known quadrifilar helix antennas are typically less effec-
tive at receiving SDARS signals transmitted from low el-
evation satellites and from stationary terrestrial transmit-
ters. As aresult, some SDARS-receiving devices include
a second antenna dedicated to receiving SDARS signals
from stationary terrestrial transmitters. Further, known
quadrifilar helix antennas have limited utility for portable
and/or wearable SDARS-receiving devices, such as per-
sonal radios, headphones, etc. The interference created
by the human body degrades the ability of conventional
quadrifilar helix antennas to receive SDARS signals.
Moreover, the fact that known quadrifilar helix antennas
require arelatively large ground plane makes using such
antennas in portable/wearable devices impractical.
[0006] The embodimentsdescribed below were devel-
oped in light of these and other disadvantages of known
quadrifilar helix antennas.

SUMMARY OF THE INVENTION

[0007] An antenna for receiving satellite digital audio
radio service (SDARS) communications is disclosed.
The antenna has a plurality of elongated conductors. The
elongated conductors have both a straight portion and a
helical portion.

BRIEF DESCRIPTION OF THE DRAWINGS
[0008]

Figure 1 generally illustrates an Earth-orbiting satel-
lite, a terrestrial transmitter, and an SDARS-receiv-
ing device.

Figure 2 is anillustration of a known quadrifilar helix
antenna.

Figures 3A and 3B illustrate different embodiments
of a quadrifilar helix antenna according to an embod-
iment of the present invention.

Figure 4 illustrates an exemplary embodiment of a
portable SDARS-receiving system that incorporates
a quadrifilar helix antenna, according to the embod-
iments disclosed herein.

detailed Description

[0009] Figure 3Aillustrates an embodiment of a quad-
rafilar helix antenna 13 for an SDARS-receiving device.
Antenna 13 includes a plurality of elongated conductors
18a - 18d, such as copper wires for example. The con-
ductors 18 are mounted in a mylar base 29, though other
types of mounting structures could be used. Each con-
ductor 18 has a substantially straight portion 26a - 26d
near the base 29 (shown in Figures 3A and 3B as ex-
tending directly from the base 29) and a substantially
helical portion 28a - 28d thereafter. The helical portion
28a - 28d of each conductor 18 further extends away
from the base 29. In Figure 3A, the straight portion 26a
- 26d is shown as significantly shorter than the helical
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portion 28a - 28d. The respective lengths of the straight
portion 26a - 26d and the helical portion of the conductors
18 may be adjusted relative to each other to optimize
signal reception. Atthe point of the antenna 13 most distal
from the base 29, the conductors 18 are electrically con-
nected together by a substantially circular conductor 20,
such as a copper wire. The conductors 18 together ap-
proximately define a hollow cylinder shape. The elongat-
ed conductors may wrap around a solid core material,
such as a dielectric 22, which may be a ceramic material
for example.

As shown in Figure 3A, antenna 13 may be electrically
coupledto aphasing network atthe base 29. The phasing
network includes a substrate 27 and a conductive trans-
mission line 30, which electrically couples antenna 13 to
other components in an SDARS-receiving device, such
as an amplifier (not shown). The phasing network may
excite conductors 18 in phase quadrature as is known in
the art.

[0010] Figure 3Billustrates another embodiment of an-
tenna 13. In this embodiment, conductors 18 are capac-
itively loaded, which enables the antenna 13 to be tuned
to a particular frequency. Conductors 18 may be capac-
itively loaded by including a break in one or more of the
conductors 18 and maintaining the ends of the conductor
at the point of the break in close proximity to each other,
as shown at segment A of Figure 3B. This structure ef-
fectively creates a capacitive effect at the point of the
break (segment A). The voltage differential across the
break (segment A) tunes the antenna 13. Other known
methods for capacitively loading and/or tuning antenna
13 may also be used.

[0011] The embodiment of antenna 13 in Figure 3B
further includes conductive tuning stubs 24 coupled to
conductors 18. Tuning stubs 24 enable impedance
matching between the antenna 13 and other proximate
components, such as an amplifier, which improves trans-
mission of the SDARS signal from the antenna to other
components, such as an amplifier. The impedance of the
antenna 13 may be adjusted by varying the length of the
tuning stubs 24a - 24d.

[0012] The above-described embodiments have re-
sulted in the ability to reduce the overall length and vol-
ume of the antenna 13 relative to known SDARS anten-
nas. Further, the described configurations have demon-
strated increased reception efficiency, including recep-
tion of signals from relatively low-elevation satellites and
stationary terrestrial transmitters. Additionally, the de-
scribed configurations have demonstrated less suscep-
tibility to interference from human bodies, thus better en-
abling them to be used in SDARS-receiving devices con-
figured to be used in close proximity to human bodies,
such as personal wearable radios for example. In certain
embodiments - for example, when the disclosed SDARS
antenna is used in connection with a portable and/or
wearable SDARS-receiving device- a hollow bore may
be made longitudinally through the dielectric core 22. Au-
dio wires, such as for headphones, may be routed
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through the bore, causing the antenna to appear to be
coupled "around" the headphone wire, which improves
the aesthetics of the SDARS-receiving device. As shown
in Figure 4, the antennas 13 described herein can be
configured to allow audio wires to pass there through to
electrically couple, for example, ear phones 42 to a pri-
mary housing 40 (housing an amplifier, receiver, etc.).
[0013] Various other modifications to the present in-
vention may occur to those skilled in the art to which the
present invention pertains. Other modifications not ex-
plicitly mentioned herein are also possible and within the
scope of the present invention. It is the following claims,
including all equivalents, which define the scope of the
present invention.

Claims
1. A portable SDARS-receiving device, comprising:

a primary housing unit (40);

at least one ear phone (42) electrically coupled
to said primary housing using by an audio wire;
and

an antenna (13), said antenna (13) comprising:

a plurality of elongated conductors (18) to-
gether forming a substantially cylindrical
shape;

said elongated conductors (18) having a
substantially straight portion (26) and a sub-
stantially helical portion (28); and

a substantially circular conductor (20) elec-
trically coupled to said elongated conduc-
tors (18);

wherein said antenna (13) is positioned between
said primary housing unit (40) and said ear phone
(42) such that said audio wire passes through said
substantially cylindrical shape defined by said elon-
gated conductors (18).

2. The SDARS-receiving device of claim 1, further com-
prising:

a solid core (22) within said substantially cylin-
drical shape defined by said elongated conduc-
tors (18), said solid core (22) having a longitu-
dinal bore therethrough; and

wherein said audio wire passes through said longi-
tudinal bore.

3. The SDARS-receiving device of claim 1, wherein
said elongated conductors (18) are coupled to and

extend from a base (29).

4. The SDARS-receiving device of claim 3, wherein
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said substantially circular conductor (20) electrically
couples said elongated conductors (18) together at
a distal end from said base (29).

The SDARS-receiving device of claim 3, wherein
said substantially straight portion (26) is positioned
between said base (29) and said substantially helical
portion (28).

The SDARS-receiving device of claim 1, wherein
said substantially straight portion (24) is shorter than
said substantially helical portion (28).

The SDARS-receiving device of claim 1, wherein
said elongated conductors (18) are wrapped around
a solid core (22).

The SDARS-receiving device of claim 7, wherein
said solid core (22) includes a longitudinal bore
therethrough.

The SDARS-receiving device of claim 7, wherein
said solid core (22) comprises a dielectric material.

The SDARS-receiving device of claim 1, wherein
said elongated conductors (18) are capacitively
loaded.

The SDARS-receiving device of claim 1, further com-
prising tuning stubs (24) coupled to said elongated
conductors (18).

The SDARS-receiving device of claim 1, further com-
prising a phasing network that is electrically coupled
to said elongated conductors (18).
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