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(54) Antenna assembly

(57)  This invention generally relates to an antenna
assembly and more particularly to a vehicular antenna
assembly having a single antenna element which is
adapted to receive a long/medium wave signal and a
very high frequency signal and further having a pair of
circuits which are each respectively adapted to process
a unique one of the received signals. The antenna as-
sembly (10) has a single antenna element (12) which

receives signals (14,16). Antenna assembly (10) in-
cludes a first processing circuit assembly (18) for
processing and/or amplifying signal (16) and a second
processing circuit assembly (20) for processing and/or
amplifying amplitude modulated signal (14). The proc-
essed and/or amplified signals (14,16) are combined
and communicated to a receiver by use of bus or coaxial
cable (72).
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Description

(1) Field of the Invention

[0001] This invention generally relates to an antenna
assembly and more particularly to a vehicular antenna
assembly having a single antenna element which is
adapted to receive a long/medium wave signal and a
very high frequency signal and further having a pair of
circuits which are each respectively adapted to process
a unique one of the received signals.

(2) Background of the Invention

[0002] Antenna assemblies are used to receive elec-
tromagnetic signals, to process these signals, and to
communicate the processed signals to a receiver where
they are selectively and audibly presented to a user of
the receiver. For example and without limitation, anten-
na assemblies are used within vehicles to receive long/
medium wave and very high frequency signals (i.e. radio
signals), to process these signals, and to couple these
processed signals to a radio receiver, effective to allow
the driver or the passengers of these vehicles to selec-
tively hear and enjoy the information contained within
the received signals.

[0003] Many of these vehicle antenna assemblies are
"hidden" or include a pair of antenna elements, at least
one of which is typically printed or disposed upon the
back window of a vehicle and the other of which is typ-
ically and substantially hidden from view (i.e., only a very
small portion of this other element is visible), thereby
aesthetically improving the appearance of the vehicle.
[0004] While these "hidden" type of vehicle antenna
assemblies do receive and allow these received signals
to be selected by and audibly presented to a user, they
suffer from some drawbacks. For example, each of
these antenna elements are respectively adapted to on-
ly receive a unique one of the long/medium wave and
very high frequency signals. A single processing and/or
amplification assembily is typically used within the an-
tenna assembly, is typically coupled to the antenna el-
ements, and is adapted to amplify and process both sig-
nals (i.e. remove or filter undesired signal components
of the respective signals) and to communicate the am-
plified and/or processed signals to a radio receiver.
[0005] The use of these two antenna elements in-
creases the overall cost and complexity of the antenna
assembly and the use of a single amplifier substantially
prevents the disparate signals from being optimally am-
plified due to the great frequency range over which the
single amplifier must operate and the inability of com-
mercially available and relatively cost effective amplifi-
ers to provide desired amplification over this relatively
large dynamic operating range. These types of antenna
assemblies also typically utilize a relatively complicated
and costly tank type circuit to process the signals.
[0006] Moreover, the window heating element is typ-
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ically used as one of the antenna elements in these ve-
hicular "hidden" type antenna assemblies. While this ar-
rangement obviates the need for a separate antenna el-
ement while allowing an existing vehicle component to
provide additional functionality, it requires the use of a
relatively expensive choke assembly to electrically iso-
late the heating element from the radio receiver. Further,
to improve upon the amplification of these assembilies,
additional and relatively costly automatic gain control
type amplifiers are typically required to be added to the
antenna assembly.

[0007] There is therefore a need for a new and im-
proved antenna assembly which overcomes some or all
of the previously delineated drawbacks of prior antenna
assemblies and which allows long/medium wave and
very high frequency signals to be processed and ampli-
fied in an efficient and cost effective manner.

Summary of the Invention

[0008] Itis afirst object of the presentinvention to pro-
vide an antenna assembly which overcomes some or all
of the previously delineated drawbacks of prior antenna
assemblies.

[0009] Itis a second object of the present invention to
provide an antenna assembly which overcomes some
or all of the previously delineated drawbacks of prior an-
tenna assemblies and which includes a single antenna
which is adapted to receive both long/medium and very
high frequency signals.

[0010] It is a third object of the present invention to
provide an antenna assembly which overcomes some
of all of the previously delineated drawbacks of prior an-
tenna assemblies and which includes first and second
circuit assemblies which are respectively adapted to re-
ceive and amplify the received signals.

[0011] Accordingto a first aspect of the presentinven-
tion an antenna assembly is provided for use with a first
and a second signal. The assembly includes an antenna
which receives the first and second signals; a first as-
sembly which is coupled to the antenna and which re-
ceives and amplifies the first signal; and a second as-
sembly which is coupled to the antenna and which re-
ceives and amplifies the second modulated signal.
[0012] According to a second aspect of the present
invention a method for receiving a first and a second
signal is provided for use with a radio receiver. The
method includes the steps of providing an antenna; uti-
lizing the antenna to receive both the first and the sec-
ond signal; separately amplifying and filtering the re-
ceived first and second signals; and coupling the sepa-
rately amplified first and second signals to the radio re-
ceiver.

[0013] These and other aspects, features, and advan-
tages of the present invention will become apparent by
reading the following detailed description of the pre-
ferred embodiment of the invention and by reference to
the following drawing.
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Brief Description of the Drawings

[0014] The invention will now be described in further
detail, by way of example with reference to the accom-
panying drawings, in which:

Figure 1 is an electrical schematic diagram of an
antenna assembly which is made in accordance
with the teachings of the preferred embodiment of
the invention; and

Figure 2 is an electrical schematic diagram of an
electrical power supply circuit which may be used
by the antenna assembly of the preferred embodi-
ment of the invention.

Detailed Description of the Preferred Embodiment of the

Invention

[0015] Referring now to Figure 1, there is shown an
antenna assembly 10 which is made in accordance with
the teachings of the preferred embodiment of the inven-
tion. As shown, antenna assembly 10 includes an an-
tenna element 12 which, in one non-limiting embodi-
ment of the invention, is adapted to receive both long
wave and/or medium wave signal 14 and a very high
frequency signal 16. Typically, signal 14 has a frequency
of about 530 kHz to about 1710 kHz (i.e. a long wave
type signal has a frequency in the lower half of this spec-
trum while a medium wave type signal has a higher fre-
quency), and is frequently amplitude modulated while
signal 16 has a frequency of about 76 MHz to about 108
MHz and is frequently frequency modulated. Signals 14,
16 may however be modulated by other techniques.
Further, antenna element 12 may be printed upon, coat-
ed upon and/or adhered or disposed to and/or upon the
back window of a vehicle (e.g. the window containing
the heating elements), may comprise a "mast type as-
sembly" which may be selectively retracted within the
vehicle, or may be placed upon virtually any other por-
tion of the vehicle's glass and/or hidden with the vehi-
cle's trim assembly. Antenna element 12 may also com-
prise a non-vehicular antenna element (i.e. an antenna
which is not deployed upon or within a vehicle).

[0016] Antenna element 12 is physically and electri-
cally coupled to processing circuit assemblies 18, 20
which respectively receive and process the signal 16
and the signal 14 which is placed upon bus 70 by the
antenna element 12. Particularly, processing assembly
18 includes a capacitor 22 which is physically and elec-
trically coupled to the antenna element 12 by bus 70 and
which typically has a capacitance value of about 10 pF
although other capacitance values may be utilized. Ca-
pacitor 22 is physically and electrically coupled to an in-
ductor 24 and to a capacitor 26. Typically, inductor 24
has an inductance value of about 270 nH and the ca-
pacitor 26 has a capacitance value of about 10 pF, al-
though other respective values may be used. Capacitor
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26 is also physically and electrically coupled to inductor
24,

[0017] Further, assembly 18 includes an inductor 28
which is physically and electrically coupled to capacitor
26 and to a capacitor 30. Typically, inductor 28 has an
inductance value of about 270 nH while capacitor 30 has
a capacitance value of about 10pF, although other re-
spective values may be used. Inductor 24 and capacitor
30 are physically and electrically coupled to a source of
electrical ground potential 32 which may comprise a por-
tion of the body of a vehicle. Capacitor 30 and inductor
28 are coupled to an inductor 34 which typically has an
inductance value of about 270 nH, although another val-
ue may be used. Inductor 34 is physically and electri-
cally coupled to bus 72 which, in one non-limiting em-
bodiment of the invention, comprises a co-axial cable
which communicates the processed signal, emanating
from circuit assembly 18, to a radio receiver (not shown).
In one non-limiting embodiment of the invention, an am-
plifier (not shown) may be physically and electrically
coupled to inductor 34 and to bus 72, effective to amplify
the processed signal 16 before it is communicated to
the radio receiver.

[0018] Assembly 20 includes a capacitor 36 which is
physically and electrically coupled to the antenna ele-
ment 12 by use of bus 70 and to an inductor 38. Typi-
cally, capacitor 36 has a capacitance value of about 47
uF and inductor 38 has an inductance value of about
3300 nH, although other respective values may be used.
As shown, inductor 38 is physically and electrically cou-
pled to a first diode 40. Diode 40 is physically and elec-
trically coupled to a second diode 42 and the second
diode 42 is physically and electrically coupled to a
source of electrical ground potential 46 which may be
substantially similar to source 32. In one non-limiting
embodiment of the invention, diodes 40 and 42 are of
the electrostatic discharge type and begin to "break
down" or provide an electrical short type path to the elec-
trical ground source 46 upon receipt of a signal having
an amplitude of about 30 volts rms, thereby substantially
preventing this signal from being destructively commu-
nicated to the inductor 44 and the transistor 52 of as-
sembly 20 and protecting the circuit assembly 20 from
damage due to the creation of a static charge or signal
which may be produced, by way of example and without
limitation, by the washing of the window of a vehicle in-
corporating the antenna element 12.

[0019] Diode 42 and inductor 38 are physically and
electrically coupled to the inductor 44 which typically has
an inductance value of about 3.76 uH and comprises a
"step-up" transformer. Other inductive values may be
used. Inductor 44 is also physically and electrically cou-
pled to the source of electrical ground potential 46 and
is physically and electrically coupled to a capacitor 48
which typically has a capacitance value of about 1000
pF, although another capacitance value may be used.
As shown, the capacitor 48 is physically and electrically
coupled to the gate terminal 50 of a field effect transistor
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52. A resistor 54 which typically has a resistance value
of about 500 Q (other resistance values may be used)
is physically and electrically coupled to the drain termi-
nal 56 of the field effect transistor 52 and to the source
of the electrical ground potential 46. A capacitor 58 is
physically and electrically coupled to the drain terminal
56 of the field effect transistor 52 and to an inductor 62.
Typically capacitor 58 has a capacitance value of about
0.1 uF while inductor 62 typically has an inductance val-
ue of about 3300 nH, although other respective values
may be used. Inductor 62 is also physically and electri-
cally coupled to the inductor 34 by use of bus 72.
[0020] Further, a voltage of about 12 volts d.c. is ap-
plied to the source terminal 60 of the field effect transis-
tor 52 and a voltage of about 3 volts d.c. is applied to
the gate terminal 50 of the field effect transistor 52.
These voltages may be created by use of the battery
which resides within the vehicle in a known manner (e.
g. terminal 60 may be connected to the vehicle battery
while resistors may be used to reduce the battery volt-
age before it is communicated to the terminal 50). One
example of an electrical power supply circuit which may
be used by the antenna assembly 10 to provide the volt-
age signal to the terminal 50 of the field effect transistor
52 is shown in Figure 2.

[0021] As shown, electrical power supply circuit 100
includes first and second capacitors 102,104 which are
electrically and physically connected in a parallel con-
figuration and which are physically and electrically cou-
pled to a source of about 12 volts d.c. (i.e. such as to a
vehicular battery). Capacitors 102,104 have respective
capacitance values of about 47 puF and 0.33 pF, al-
though other values may be used. Capacitors 102 and
104 are physically and electrically coupled to a resistor
106 which typically has a resistance value of about 2.2
kQ, although another resistance value may be used. Re-
sistor 106 is physically and electrically coupled to resis-
tor 108 and to capacitors 110 and 112. Particularly, as
shown, capacitors 110,112 and resistor 108 are physi-
cally and electrically coupled in a parallel configuration
and capacitors 110,112 have respective capacitance
values of about 47 uF and 0.33 pF, although other val-
ues may be used. Resistor 108 typically has a resist-
ance value of about 2.2 kQ, although another resistance
value may be used. Capacitors 110,112 and resistor 108
are physically and electrically coupled to resistor 114
which is coupled to terminal 50 of the field effect tran-
sistor 52. Typically resistor 114 had a resistance value
of about 100 kQ (other resistance values may be used)
and is coupled to the terminal 50 of the field effect tran-
sistor 52. In this manner, the field effect transistor 52 is
operatively biased substantially in the middle of its dy-
namic operating range, effective to allow the field effect
transistor 52 to amplify signals within substantially any
portion of the frequency range utilized by the signals 14.
[0022] In operation, the received signals 14, 16 are
placed onto bus 70 by antenna element 12 where they
are both communicated to each of the assemblies 18
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and 20. Capacitors 22,26 and inductor 24 cooperatively
form a high pass filter having a cut-off value which is
lower than about 76 MHz. Inductors 28,34 and capacitor
30 cooperatively provide a low pass filter having a cut-
off value which is above about 108 MHz. Since the low
pass and high pass filters are connected in an electrical
series configuration within the circuit assembly 18,
these filters cooperatively form a bandpass filter which
is effective to substantially allow only the received signal
16 to be output onto bus 72 or amplified before being
placed upon the bus 72. It should be apparent that as-
sembly 18 does not substantially and undesirably atten-
uate the received signals 18 and that the bandpass func-
tionality is achieved without the use of relatively expen-
sive and complicated tank type circuits.

[0023] The received signals 14, 16 are also commu-
nicated to assembly 20 by use of bus 70. Particularly,
capacitor 36 and inductor 38 cooperatively form a
broadband pass filter, effective to allow signals having
a frequency of about 550 kHz to about 1710 kHz to be
communicated to the inductor 44. The inductor 44 typi-
cally resonates at a frequency of about 200 kHz, (al-
though other resonating frequencies may be utilized),
thereby communicating the received signals to the gate
50 of the field effect transistor 52 through the capacitor
48. The inductor 44 also matches the impedance of the
field effect transistor 52 to the antenna element 12 in
order to substantially prevent loss of power of the sig-
nals which are transferred from the antenna element 12
to the transistor 52. Capacitor 48 substantially prevents
any of the direct current type of electrical signals to be
communicated to the inductor 44 from the voltage sourc-
es coupled to the transistor 52 and/or to the transistor
52 from bus 70. The filtered signals are then communi-
cated to the gate terminal 50 by capacitor 48 where they
are amplified and output at terminal 56. The amplified
signals are then communicated to the bus 72 by use of
the inductor 62 and the capacitor 58 which matches the
impedance between the transistor 52 and the bus 72
while substantially preventing signals having frequen-
cies outside of the frequency range of signal 14 to be
communicated onto the bus 72.

[0024] In this manner, the assembly 10 splits the re-
ceived signals 14, 16 by in a "frequency band manner"
(i.e. signals 14, 16 are respectively filtered, amplified,
and "matched" by circuit assemblies 20, 18), and recom-
bined onto bus 72 where they are communicated to a
radio receiver. The use of the band pass filters provided
by capacitor 36, inductor 38 and capacitor 58 and induc-
tor 62 obviates the need for a choke assembly while al-
lowing a single antenna element to be used for both sig-
nals and allowing the long/medium wave signal 14 to be
separately amplified and filtered over its dynamic fre-
guency range.

[0025] Itis to be understood that the invention is not
limited to the exact construction or method which has
been previously delineated but that various changes
may be made without departing from the scope of the
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invention as is more fully delineated within the following
claims.

Claims

1.

10.

1.

12,

An antenna assembly comprising:

a member which receives a first and a second
signal;

a first assembly which receives the first and
second signal and which outputs only the first
signal; and

a second assembly which receives the first and
second signal and which outputs only the sec-
ond signal.

The antenna assembly of Claim 1, wherein said first
signal comprises a very high frequency signal.

The antenna assembly of Claim 2, wherein said first
signal is frequency modulated.

The antenna assembly of Claim 2, wherein said
second signal comprises a long wave type signal.

The antenna assembly of Claim 2, wherein said
second signal comprises a medium wave type sig-
nal.

The antenna assembly of Claim 1, wherein said
second assembly comprises an amplifier which am-
plifies said second signal.

The antenna assembly of Claim 6, wherein said am-
plifier comprises a field effect transistor.

The antenna assembly of Claim 7, wherein said
second assembly comprises first and second band-
pass filters.

The antenna assembly of Claim 8, wherein said
second assembly comprises an inductor which res-
onates at a certain frequency.

The antenna assembly of Claim 9, wherein said first
assembly comprises at least one bandpass filter.

The antenna assembly of Claim 9, wherein said
member resides upon a glass window.

An antenna assembly for use within a vehicle of the
type having a heater grid which is disposed upon a
window and which receives first and second sig-
nals, said antenna assembly comprising:

a first band pass filter which is coupled to said
heater grid, which receives said first and sec-
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13.

14.

15.

16.

17.

18.

19.

20.

ond signals, and which outputs only said first
signal; and
a second band pass filter which is coupled to
said heater grid, which receives said first and
second signals, and which output only said sec-
ond signal.

The antenna assembly of Claim 12, further compris-
ing an amplifier which is coupled to said second
band pass filter.

The antenna assembly of Claim 13, wherein said
second band pass filter comprises an inductor
which resonates at a certain frequency.

The antenna assembly of Claim 13, wherein said
first signal comprises a very high frequency signal.

The antenna assembly of Claim 15, wherein said
second signal comprises a long wave signal.

The antenna assembly of Claim 16, wherein said
second signal comprises a medium wave signal.

The antenna assembly of Claim 13, wherein said
first signal is frequency modulated and wherein said
second signal is amplitude modulated.

A method for processing a first and a second signal
received by an antenna disposed upon a vehicle,
said method comprising the steps of:

providing first and second filters;

connecting said first and second filters to said
antenna;

communicating said first and second signals to
said first and second filters;

connecting said first filter to said second filter.

The method of Claim 19, further comprising the step
of amplifying said first and second signals.
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