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The present invention relates to a self-powered radio
transmitter and more particularly to a radio transmitter
having no external source of supply potential.

Following the discovery of the transistor, numerous

circuits employing the tramsistor as a substitute compo-
nent for the conventional electron discharge device have
been proposed. In every one of such transistor circuits
of which knowledge is had, a separate source of potential,
such as a battery, is used for supplying operating power
to the circuit. _
. In view of the foregoing, it is an object of this invention
to provide a radio frequency oscillator which may be
operated without a separate supply of operating po-
tential.

It is another object of this invention to provide a radio

transmitter capable of emitting intelligible signals, such
transmitter receiving its operating power from mechani-
cal vibrations which may occur at an audible rate.

In accordance with the present invention, there is pro-
vided a self-powered radio transmitter comprising a tran-
sistor device having collector, emitter and base electrodes,
circuit means coupled to the electrodés for producing
radio frequency oscillations, and a source of alternating
or varying current potential operatively coupled to said
‘circuit means for supplying operating potential to said
fransistor, the frequency of said source being less than
the frequency of said oscillations. : ’

For a better understanding of the invention, together
with other and further objects thereof, reference is made
to the following description, taken in connmection with
the accompanying drawing, the scope of the invention
being pointed out in the appended claims.

In the accompanying drawing: :

FIG. 1 is a circuit diagram of a representative em-
bodiment of the present invention; and

"FIG. 2 is a graph used in explaining the operation of
an alternative embodiment.

With reference to the drawing, a transistor, indicated
generally by the reference numeral 1, is provided with
the usual collector, emitter and base electrodes 2, 3 and
4, respectively. A resonant tank circuit, indicated gen-
“erally by the reference numeral 44, comprised of an in-
"ductance 5 and a condenser 6 connected in parallel, is
connected by means of a wire 7 to the collector electrode
2. A feed-back inductance or coil 8 inductively coupled
to the tank circuit 42 has a conductive conmnection with
the emitter electrode 3 and another conductive connec-
tion 9 with the lower end of a time constant circuit gen-
“erally indicated by the reference numeral 1¢. This time
"constant circuit 10 is comprised of a resistor 11 and a
ondary windings 13 and 14, respectively, is connected into
“condenser 12 connected in parallel, the upper end of the
circuit being conductively connected to the base” elec-
“trode 4. A ftransformer 12 having primary and sec-
“the foregoing described circuit, one end of the winding
"14 being comnected to the lower end of the resistor 11
“and the other end of the winding being conductively con-
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nected by means of a line 15 to the upper side of the
tank circuit 4s. A conventional microphone 16 is op-
eratively coupled across the ends of the primary winding
13. This microphone may be of any available type -or
design so long' as voice or the like vibrations communi-
cated thereto will be transformed into electrical impulses
which may be delivered to the transformer winding 13.

A suitable antenna pick-up coil 17 is inductively. cou-
pled to the feed-back coil 8 for the purpose of couplin,
radio frequency emergy to a dipole antenna 18, K

In operation, voice vibrations or the like directed onto
the microphone 16 are transformed into electrical im-
pulses which are conducted to the transformer winding
13. By means of a suitable step-up ratio between the
two transformer windings 13 and 14, respectively, the
same impulses are applied between the lower end of .the
time constant circuit 16 and the upper end of the tank
circuit 4a. Since the transistor 1 is a uni-directionally
conducting device, a current flowing in the direction of
the arrow “a” will be produced, this current also passing
through the time constant resistor 11 which serves to
develop a potential charge on the condenser 12. This
potential produced in the time constant circuit may be
considered as operating bias for the transistor I and may
be of such value as to produce the desired end result in
circuit operation. )

This current “¢” also passes through the tank circuit
inductance 5 and serves to induce a potential in the coil
8 which is so polarized as to provide a voltage on the
emitter electrode 3 of such polarity as will augment con-
ductance of the current “a” between the collector and
base electrodes. This current will increase in amplitude
until the circuit limit of conductance is reached and cur-
rent change in coil 5 ceases, at which time the voltage
induced into the coil 8§ drops to zero. The transistor 1
becomes less conductive whereupon the current “a” pro-
gressively reduces in amplitude until a lower limit is
reached, at which time feed-back voltage across the coil
8 again drops to zero and the previously-described cycle
is initiated to produce current build-up. :

The time constant circuit 10 provides a positive bias
on the emitter electrode with respect to the base elec-
trode, and is of such value as to sustain oscillations for
a given alternating voltage produced by the transformer
winding 14. ' L

The transistor 1 and its associated circuit may be re-
garded as a radio frequency oscillator which produces
vibrations of a frequency substantially greater than.the
frequency of the vibrations imparted to the microphone
16. Therefore, in considering the foregoing explanation
of circuit operation, an instantancous value of voltage
supplied by the transformer winding X4 will serve to pro-
duce a number of cycles of oscillation in the transistor
circuit. Co

In actual practice, however, the voltage appearing across
the secondary winding 14 will vary in polarity, frequency
and amplitude, corresponding to the character of the vi-
brations directed toward the microphone 16. Therefore,

‘the amplitude, frequency and phase of oscillations pro-

duced by the transistor circuit will vary in accordance
therewith, such variations producing distortion in the sig-
nal emitted by the antenna 18 when such signal is com-
pared with the high fidelity signals being transmitted. cur-
rently by standard broadcasting and the like transmitters.

While a particular oscillator circuit has been illustrated
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and described in exemphﬁcatlon of this 1nvent1on, it will be
understood by persons skilled in the art that various radio
frequency oscillator arrangements are possible, with each
circuit being powered by means of a simple microphone
or similar potential-generating device. Similarly, loads
other than the antenna system %7 and 18 may be em-
ployed to utilize the signal appearing either in the tank
circuit 4a or the feed-back coil 8.

While a transistor has been described in connection with
a particular embodiment of this invention, a conventional
vacuum, tube having heater voltage supplied thereto may
be incorporated in a similar oscillator circuit to. accom-
plish substantially the same mode of operation. There-
fore, the claims are intended to cover both transistor and
equivalent vacuum tube devices, and claim definitions of
transistor electrode structure are intended to include cor-
responding equivalent vacuum tube electrodes.

The operation of an alternative embodiment of this in-
vention is exemplified by FIGURE 2 of the drawing. The
graph of this drawing illustrates a usni-directional voltage
of varying amplitude which may be operatively coupled
into the circuit of FIGURE 1 in place of the alternating
voltage source 12, 16. Specifically, this graph represents
a conventional video or television signal which is coupled
into the tramsistor circuit by any means well known to the
art. A modulated R.F. carrier is thereby produced. This
arrangement has patticular utility in industrial television
egquipment.

While: there has been described what is at present con-
sidered the preferred embodiment of the inveation, it will
be obvious to those skilled in the art that various changes
and modifications may be made therein without departing
from. the invention, and it is, therefore, intended by the
appended claims to cover all such changes and modifica-
tions as fall within the true spirit and scope of the inven-
tion.

What is claimed is:

1. A self-powered. radio transmitter comprising a tran-
sistor device having collector, emitter and base electrodes,
circuit means coupled to said electrodes for preducing
radio- frequency oscillations, said means including a reso-
nant tank circuit operatively coupled to said collector
electrode, a feedback circuit inductively coupled to said
tank circuit and operatively coupled to said emitter elec-
trode for feeding energy in predetermined phase relation
from the tank circuit to the emitter electrode, a time con-
stant biasing circuit comprised of a condenser and a re-
sistor connected in parallel and connected in series be-
tween said feedback circuit and said base electrode in such
a manner that the current conducted by said base elec-
trode will pass through said resistor; a transformer having
primary and secondary windings, the secondary winding
being connected in series between said resistor and said
tank circuit respectively whereby a potential provided by
said secondary winding will cause a current to flow be-
tween said collector and base electrodes, and a microphone
-operatively coupled to said primary winding for producing
-an A,C. potential in said secondary winding in response
to mechanical vibrations imparted to said microphone.

2. A transmitter which is powered solely by micro-
phone energy comprising a transistor device having col-
.lector, emitter and base electrodes, circuit means coupled
to said electrodes for producing radio frequency oscilia-
tions, said means including a resonant tank circuit opera-
tively coupled to said collector electrode, a feedback cir-
euit inductively coupled to said tank circuit and opera-
nvely coupled to said emitter electrode for feeding energy
in predetermined phase relation from the tank circuit to
the emitter electrode, a time constant biasing circuit com-
_prised of a condenser and a resistor connected in parallel
operatively coupled to said base- electrode in such a man-
ner that the current conducted by said base electrode will
pass: through said resistor; a transformer having primary
and: secondary windings, the secondary winding being
_operatively coupled to- said resistor and said tank circuit
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respectively whereby a potential provided by sdid second-
ary winding will cause a current to flow between. said col-
lector and base electrodes, said feedback circuit compris-
ing an inductor having one end coupled to the connection
between said resistor and said secondary winding and the
other end coupled to said emitter electrode, and a micro-
phone operatively coupled to said primary winding for
producing an A.C. potential in said secondary winding
in response to mechanical vibrations imparted to said
microphone.

3. A transmitter which is powered solely by micro-
phone energy and needing no other source of either direct
current or alternating current power for generating an
intelligible radio frequency signal comprising an oscilla-
tor circuit, a transistor in. said circuit, self-biasing means
in said circuit for supplying an operating biasing poten-
tial to said transistor, a signal output circuit operatively
coupled to said oscillator circuit for coupling power from
the latter, and a microphone capable of transforming
audio vibrations into electrical power waves operatively
coupled into said oscillator circuit for supplying operat-
ing and modulating power to the latter, said transistor
serving to rectify said power waves into a unidirectional
current which serves in establishing said biasing potential,
the alternations in said power waves serving to determine
the frequency, amplitude and phase of oscillations of said
oscillator circuit whereby such oscillations constitute an
intelligible signal corresponding to the character of saxd
electrical power waves. .

4. A circuit of the character described compnsmg a
transistor havmg collector, emitter and base electrodes, a
source of varying potential, first circuit means including
said source connected in series with said collector and base
electrodes. for developing a unidirectional bias, second
circuit means regeneratively coupled to said first circuit
and said emitter electrode for supplying a potential to tie
latter of such polarity as will augment conduction between
said collector and base electrodes.

5. A circuit of the character described comprising a
transistor having collector, emitter and base electrodes, a
source of varying potential, a time constant network, first
circuit means including sajd source and network connected
in series with said collector and base for developing a uni-
directional bias, second. circuit means regeneratively
coupled to said first circuit and said emitter electrode for
supplying a potential to the latter of such polarity as will
augment conduction between said collector and base elec«
trodes.

6. A self-powered circuit composed of only a single
transistor having collector, emitter and base electrodes;
a source of varying potential, a time constant network,
and a first inductance connected in series with said col-
lector and base electrodes for developing a unidirectional
bias, a second inductance regeneratively coupled to said
first inductance and said emitter electrode to apply a po-
tential on said emitter electrode of such pelarity as to aug-
ment conduction between said base and collector elec-
trodes.

7. In a signal transmitter, an oscillator circuit compris-
ing a semi-conductor device having base, emitter, and col-
lector electrodes, a transformer having. a secondary wind-
ing, means for inducing a voltage in said winding includ-
ing means for converting acoustical energy into electrical
energy, one end of said winding conductively connected
to said emitter and base electrodes, an inductor having one
end directly and non-capacitively connected to said. col-
lector electrode and the other end directly and non-ca-
pacitively connected to the other end of said winding, re-
generative feedback means including an inductive element
coupled to said inductor, said inductive element being con-
nected between said base and emitter electrodes for cou-
pling signals therebetween from said collector electrode
and providing sustained oscillation over a range of fre-
quencies, a biasing network including a resistor and ca-
pacitor connected in parallel, said biasing network being
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connected in series with said inductive element, the elec- 1,837,144 Bethenod oo Dec. 15, 1931
trical energy converted from said acoustical energy being 2,379,884  Crosseetal. mmme—eomeen July 10, 1945
the sole source of biasing potential for said device, and 2,486,776  Barney Nov. 1, 1949
means coupling a load to said oscillator circuit. 2,644,892 Gehman - cecceeeeemem July 7, 1953
Ref Cited ; e of thi 5 2,777,057  Pankove e JYan, 8, 1957
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Transistor Circuit Design, by Gordon Raisbeck, Elec-

1,441,029 Round Jan. 2, 1923 tronics Mag. for December 1951, pages 128 to 132, 134.



