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TRANSMITTER-RECEIVER SYSTEM FOR
USE IN AN AUDIO EQUIPMENT

Matter enclosed in heavy brackets [ ] appears in the
original patent but forms no part of this reissue specifi-
cation; matter printed in italics indicates the additions
made by reissue.

BACKGROUND OF THE INVENTION

The present invention relates to a transmitter-receiver
system for use 1n an audio equipment which comprises a
transmitter unit 1nstalled 1 the audio equipment to transmit
its output signal, and a receiver unit installed 1n an earphone
to receive transmitted signal from the transmitter unait.

In order not to interfere with others while listening the
music of an audio equipment, an earphone shall be used.
However, when an earphone 1s used and connected to the
output terminal of the audio equipment, the limitation of the
length of the electric wire of the earphone, the movement of
the user 18 confined to a limited area. Furthermore, when an
audio equipment 1s installed, the electric wires between the
amplifier and the speakers may be disorderly exposed to the
outside. If to keep the electric wires from sight, the 1nstal-
lation cost of the audio equipment will be high.

SUMMARY OF THE INVENTION

The present invention has been accomplished to provide
a transmitter-receiver system which eliminates the afore said
problems. It 1s one object of the present invention to provide
a transmitter-receiver system which can be installed 1n the
amplifier and speakers of an audio equipment so that the
sound signal of the amplifier can be transmitted to the
speakers for output wirelessly. It 1s another object of the
present 1nvention to provide a transmitter-receiver system
which can be installed 1n an audio equipment and an
carphone so that the user can listen to the music of the audio
equipment without mterfering then with other persons. It 1s
still another object of the present invention to provide a
fransmitter-receiver system which eliminates the use of a
[complidated] complicated matching device by using an
inductance type transmitting antennae which reduces the
floating frequency. It 1s still another object of the present
invention to provide a transmitter-receiver system which
consumes low voltage. It 1s still another object of the present
invention to provide and transmitter-receiver unit which
automatically cuts off battery power supply when the audio
equipment does [no] nor work. It is still another object of the
present 1nvention to provide a transmitter-receiver unit
which adopts a dual oscillation frequency regulating circuit
for the transmitter unit as well as the receiver unit so that the
range of frequency can be broadly adjusted without being
limited by the installation of a SAW [did] in conventional
methods 1n which the output of the first intermediate fre-
quency can be within the range of 10.7MH to 100MH; the
second frequency mixing and the second local oscillation
may be eliminated when desired. It 1s still another object of
the present invention [which allows] fo allow the user
(consumer) to [charge] change the frequency of the first
local oscillation through VR1 without changing the fre-
quency of the second local oscillation.

According to the preferred embodiment of the present
invention|.] the transmitter unit comprises an automatic
clectric level regulator to regulate the electric level of the
output signal of audio equipment to a predetermined
range[.], a power control circuit controlled by the output
signal of the audio equipment to provide the necessary
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working voltage[.], and an inductance antennae to transmit
an output signal from the audio equipment to the receiver
unit. The receiver unit comprises an automatic 24-time
frequency divider circuit to effectively discriminate left and
right sound tracks|. and], an auto-shut off circuit to auto-
matically to cut off the power supply when the audio
equipment does nor work. Furthermore, the transmitter unit
and the receiver unit further use a respective external and
internal dual Joscillation] oscillatory frequency regulating
circuit consisting of an oscillating transistor[.], a dialectic
resonator[.], and two variable resistors for regulating the
range of the frequency.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s a circuit diagram of the transmitter unit of the
transmitter-receiver system of the preferred embodiment of
the present invention; and

FIG. 2 1s a circuit diagram of the receiver unit of the
transmitter-receiver system of the preferred embodiment of
the present invention.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENT

A transmitter-receiver system 1n accordance with the
present 1nvention 1s comprised of a transmitter unit 1nstalled
in the mainframe of an audio equipment, and a receiver unit
installed 1n an earphone. FIG. 1 shows the circuit of the
transmitter unit. FIG. 2 shows the circuit of the receiver unat.

Referring to FIG. 1, the automatic electrical level
regulator, referenced by 101, 1s comprised of an electrical
level regulating integrated circuit 1IC3. When the output
signal of the main frame of the audio equipment 1s received,
it 1s transmitted to the 1nput terminal of the electrical level
regulator 1C3, which regulates the electrical level of the
signal to a standard level and then sends the regulated signal
to a posterior signal processing circuit. As the signal pro-
cessing circuit 1s not within the scope of the present
invention, 1t 1s not described 1n detail. The power control
circuit referenced by 102, 1s comprised of a comparator and
transistor. When the comparator of the power control circuit
102 receives a signal, the comparator of the power control
circuit 102 1mmediately turns on the transistor, permitting
external power supply to be connected to the transmitter
unit, to provide i1t with the necessary working voltage. When
the comparator of the power control circuit 102 receives no
signal, 1t 1mmediately turns off the transistor. The dual
oscillation frequency regulating circuit referenced by 103 1s
comprised of an oscillating transistor OSC, a dialectical
resonator DR, a variable capacitor diode VDI, and two
variable resistors VCA, VCB. The mput terminal of the
oscillation frequency regulating circuit 103 i1s connected to
the output terminal of the afore said signal processing circuit
105 and the output terminal thereof 1s connected to the
inductance antennae referenced by 104. The inductance
antennae 104 itself is a matching device, therefore no [any]
external matching device 1s needed.

Referring to FIG. 2, the receiver unit comprises an
oscillation frequency regulating circuit 207 (See the left side
of FIG. 2). The structure of the input terminal of the
oscillation frequency regulating circuit 207 1s i1dentical to
that of the transmitter unit. The input terminal of the
oscillation frequency regulating circuit 2017 1s connected to
the receiving antennae 200 and the output terminal thereof
1s connected to the signal processing circuit 202 of the
receiver unit. A signal processing circuit 202 of the receiver
unit 1s comprised of an mtegrated circuit IC-1. The 24 time
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frequency divider circuit, referenced by 204, 1s comprised of
a resistor R14, capacitor C25, C26, C27, C28, C29 and
oscillator[, and] which is connected to the signal processing
circuit IC-1 to divide the frequency of the output signal of
the signal processing circuit IC-1 by 24 so as to provide a 18
KHz three dimensional demodulated signal of better left,
right, sound track discrimination. When the output signal of
the signal processing circuit 1s amplified, 1t 1s provided to the
[speaker of] earphone speaker. The auto shut-off circuit 203
1s comprised of an integrated circuit IC-2 and a transistor
Q3. The transistor QS5 1s controlled by the integrated circuit
[C-2 to [turned on/off] turn the external power supply or
battery power supply orn/off. The integrated circuit IC-2 can
automatically cut off the power supply after a predetermined
length of time. The working voltage of the receiver unit 1s
designed at a low level of about 2.1-3.5V so that battery
power consumption can be minimized.

It 1s to be understood that the drawings are designed for
purposes of 1illustration only, and are not intended as a
definition of the limits and scope of the invention disclosed.

What the invention claimed 1s:

1. A transmitter-receiver system comprising a transmitter
unit installed 1n an audio equipment, and a receiver unit
installed 1n an earphone, wherein:

said transmitter unit comprises:

an automatic electric level regulator, said automatic
clectric level regulator comprised of an electrical
regulating IC, having an input terminal connected to
the output terminal of said audio equipment to regu-
late the electric level of the output signal of said
audio equipment to a predetermined range, and an
output terminal;

a signal processing circuit having an input terminal
connected to the output terminal of said automatic
clectric level regulator, and an output terminal;

a dual oscillation frequency regulating circuit, said dual
oscillation frequency regulating circuit comprised of
an oscillating transistor, a dielectric resonator, a first
variable resistor, and a second wvariable resistor,
having an 1nput terminal connected to the output
terminal of said signal processing circuit, and an
output terminal, a first intermediate frequency output
bemng within 10.7 MH to 100 MH and adjusted by
said first variable resistor;

an 1nductance antenna connected to the output terminal
of said dual oscillation frequency regulating circuit,
said inductance antenna being a matching device;
and

a power control circuit controlled by the output signal
of said audio equipment to provide the necessary
working voltage to said transmitter unit, said power
control circuit comprised of a comparator and a
transistor, said comparator turning on said transistor
when receiving a signal from said audio equipment,
permitting external power supply to be connected to
said transmitter unit;

said receiver unit comprises:
a receiving antenna to receive radio signal transmitted
from said inductance antenna of said transmitter unit;
a dual oscillation frequency regulating circuit, the dual
oscillation frequency regulating circuit of said
receiver unit comprised of an oscillating transistor a
dielectric resonator, and two variable resistors, hav-
ing an input terminal connected to the output termai-
nal of said receiving antenna, and an output terminal;
a signal processing circuit connected to said oscillation
frequency regulating circuit of said receiver unit to
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process received signal and to provide processed
signal to said earphone;

an automatic 24-time frequency divider circuit, said
automatic 24-time frequency divider circuit com-
prised of a resistor and an oscillator and connected to
an IC of the signal processing circuit of said receiver
unit to divide the frequency of received signal by 24,
so as to provide a 19 KHz three-dimensional
demodulated signal; and

an auto-shut off circuit, said auto-shut off circuit com-
prised of an IC and a transistor, said transistor of said

auto-shut off circuit being controlled by the IC of
said auto-oif circuit to turned on/oif external power
supply.

2. A transmitter for a wireless transmitter-recerver system
wherein the transmitter is coupled to audio equipment
having an input terminal and an out put terminal to transmit
an audio signal therefrom comprising:

an automatic audio level regulating circuit comprised of
an audio regulating IC, having an input terminal
adapted to be connected to the output terminal of said
audio equipment to regulate the audio level of an
output signal from said audio equipment to a prede-
termined range, and an output terminal;

a signal processing circuit having an input terminal
connected to the output terminal of said automatic
audio level regulating circuit, and an output terminal;

a dual adjustable oscillatory frequency regulating circuit
comprising an oscillator transistor, and dielectric
resonator, a first variable resistor, a second variable
resistor and a variable capacitor diode, an input ter-
minal connected to the output terminal of said signal
processing circuil, and an output terminal, a carrier
frequency output being adjusted and set by said first
and second variable resistors;

an inductance antenna connected to the output terminal of
said dual adjustable oscillatory frequency regulating
circuit, said inductance antenna being a matching
device; and

a power conirol circuit controlled by the ouitput signal of
said audio equipment to provide the necessary working
voltage to said transmitter, said power control circuit
comprising a signal amplifier, a comparator and a
fransistor switch, so that when said signal amplifier
receives an input signal from said audio equipment it
drives said comparator and transistor switch permit-
ling the connection of an external power supply or
battery supply to said transmiiter:

3. A receiver for a wireless transmitter-recetver system
wherein the system transmitter includes an inductance
antenna and is adapted to be coupled to audio equipment to
fransmit an audio signal therefrom through an inductance
antenna comprising.

a receiving antenna adapted to receive an audio signal
transmiited from the inductance antenna of said trans-
mitter;

a dual adjustable oscillatory frequency regulating circuit
comprising an oscillatory transmitter, a dielectric
resonator, and a first variable resistor, a second vari-
able resistor, and a variable capacitor diode, an input
terminal connected to the ouiput terminal of said
receiving antenna, and an output terminal;

a signal processing circuil connected to said dual adjust-
able oscillatory frequency regulating circuit to process
received signals and to provide a processed signal to
said receiver;
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an automatic 24-time frequency divider circuit compris-
ing a resistor and an oscillator, connected to a first IC
of said receiver signal processing circuit to divide the
frequency of said received signal by 24, so as to provide
a 19 KHz three-dimensional demodulated signal,;

and an auto-shut off circuit comprising a second IC and

a tranststor, said transistor being controlled by said
second IC to turn a power supply on/ojf.

4. The recetver of claim 3, wherein said external and

internal dual adjustable oscillatory frequency regulating

ctrcuit has a first intermediate frequency of at least above 10
MhZ.

6

5. The receiver of claim 3 wherein said external and
internal dual adjustable oscillatory frequency regulating
ctrcuit provides a local oscillatory frequency that can be
broadly adjusted without a conventional SAW and which
adjusts a first local oscillatory frequency and fixes a second
oscillatory frequency.

0. The receiver of claim 3 wherein said auto-shutoff circuit
can automatically turn on said recetver when it receives an
audio signal and automatically turn off said receiver when

it receives no audio signal after a predetermined period of

10 fime.
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