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54 Device for a Microwave Hearing System

57 The perception of sound -even without the participation of the outer and inner auditive organs - is induced and registered in the head (auditive centers) of a person, when the head is irradiated with microwaves in the range of 100 MHz to 10 GHz. The microwaves are pulsed in a certain way. This pulsed microwave radiation consists of frequency modulated bursts. Each burst consists of 10 to 20 equally distant pulses, which stand close to each other. The burst-width (remark from translator: burst-length ) is between 500 nanoseconds and 100 microseconds. The pulse-width (length) goes from 10 nanoseconds to 1 microsecond. The bursts are frequency modulated by the voltage of the audio signal.

In this way an understandable perception of sound is achieved by not yet known nerve (neuronal) mechanisms in a human, when the head is thus irradiated by microwaves.
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                                                    Description

                                    Condition of the technology

 [ 0001 ] Up to now rehabilitation measures of hearing deficiencies like conductance of sound - and inner ear deafness consist of  

            a) out -of -body electronic hearing aids for acoustic amplification  into  the outer     

               auditory  canal and

            b) partly or completely implanted electronic hearing devices, 

                which bring the amplified and pretreated microphone signals  with                                           the help of electronic/mechanical transducers to the damaged 

                middle or inner ear.

[ 0002 ] Furthermore developed devices according to b) can be combined in inner ear hard of hearing or inner ear deafness cases with a Cochlear Implant, in which electrical signals of the speech processor are conducted to the Cochlea stimulating electrode , (Patents: DE196 38 158 A1, DE 197 52  447, DE 199 15 846 C1, DE 42 21 866 C2, DE 696 14 103 T2,US 4729366, US 4850962 , US 5859916 ).

[ 0003 ] These measures are only promising, when the auditory nerves behind the inner ear are intact; otherwise a s.c. auditory brain stem implant has to be inserted.

[ 0004 ] The insertion of a Cochlear Implant means a 3 hour operation with all its risks. The risks for an auditory brain stem implant are at least as high or higher.

[ 0005 ] After the operation an extensive hearing-and speech training has to take place, which is adapted to the age of the patient.

[ 0006 ] After this basic therapy a lifelong post-op therapy is necessary.

[ 0007 ] The invention refers to a Hearing Device, which is distinguished by the fact, that the perception of sound can be elicited without the help of the hearing organs, directly in the human head.

[ 0008 ] This is achieved by radiating pulsed electromagnetic high frequency energy via an antenna in air to the head of a person. The frequency of these high frequency energy

bursts is regulated by the peak voltages of the audio signal. The audio signals can originate from  arbitrary audio signal sources like microphones, CD-players, recorders and receivers; their perception is independent of the hearing  faculties of the person.

                                           Drawings

[ 0009 ] Fig. 1. Review-block-graphs

[ 0010 ] Fig. 2. Graph of the voltage curve of the audio signal, which corresponds to the sound information the receiver (person) is supposed to perceive. The signal voltage V is plotted against time t with an additional mark for the standard voltage V.STD.

[ 0011 ] Fig. 3. Fig 3 shows a graph with the same time-coordinate as in bursts, which are frequency modulated with the voltage of audio signalfig.2., demonstrating from fig. 2.

[ 0012 ] Fig. 4. is a graph with an enlarged time-scale, but shows as well, that every vertical line from fig. 3. is a burst of pulses. 

[ 0013 ] Fig. 5. shows on a furthermore enlarged time-scale a solitary pulse.
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               Detailed Description of the Invention

[ 0014] As microwaves can harm human tissue, every applied microwave energy has to be regulated carefully regarding to its intensity, so as to remain in between the security boundaries for microwave radiation.

[ 0015 ] According to Fig. 1.  a microphone or any other audio source (10) delivers a signal voltage via cables (11) to a frequency adaptable pulse generator ( 12) and via a branched conductor (13) to a comparator (14). The comparator (14) receives also a signal from the standard voltage source (16). When the peak voltage of the audio source (10) is lower than the standard voltage, the comparator (14) via the cable (17) produces a signal for the frequency adaptable pulse generator (12), so as to turn off the pulse generator. In this way the generation of false signals is avoided. The frequency adaptable pulse generator (12) is connected with a cable (18) to the input-plug of the microwave generator (19), of which the output-plug is connected to an antenna (22), which aims at the head of a person. In this way a person is irradiated with short bursts of microwaves.

[ 0016 ] The microwave generator (19) works with a constant frequency, which is set at 1000 MHz at the moment. The microwave energy is preferably pulsed with pulse-widths ranging from 10 nanoseconds to 1 microsecond. For every setting of the frequency adaptable pulse generator (12) this pulse-width remains constant. The pulses are arrayed in bursts. The time sequence of the bursts is controlled by the momentary height of the audio signal voltage above the line of the standard voltage.

[ 0017 ] Furthermore  the distances between bursts correspond to a frequency range of 1 to 100 KHz.

[ 0018 ] These irregular intervals between bursts are produced in the frequency adaptable pulse generator (12).

[ 0019 ] Fig. 2. shows the audio signal voltage (27) produced by the audio signal source (10), where the horizontal axis is time and the vertical axis the signal voltage. For demonstration purposes the signal voltage (27) is shown in such a way, that two different signal voltage pulses (28) and (29) are created. Beyond this, the standard voltage (31) is represented by a line, which is generated by the standard voltage source. This standard voltage source is, by preference, about 50%of the maximum of the audio signal voltage (28).

[ 0020 ] The comparator (14) of  Fig. 1. switches on the frequency adaptable pulse generator (12) only then, when the positive signal of the audio wave (27)  is higher than the standard voltage (31). The negative parts are not used.

[ 0021 ] Fig. 3., shows two groups of bursts of microwave energy, which irradiate with the antenna (22) the head of a person (23).

[ 0022 ] Fig. 3.  has  a horizontal time -axis (identical with the time - axis of Fig. 2.) and a vertical axis which describes in this case the performance of the microwave pulses from the generator (19). On the left side of Fig. 3. several microwave bursts (32)  are depicted on the time - axis, which show up, as soon as the audio signal voltage (27) surpasses the standard voltage (33) and which disappear, when the audio signal voltage can not reach the standard voltage (34).

[ 0023 ] Kindly note, that the bursts (32) are not even-spaced and that they stand closer to each other, when the audio  signal voltage is higher and are farther apart from each other, when the audio signal voltage almost reaches the points (33) and (34).

This corresponds to the frequency modulation effect of the pulse generator (12).
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[ 0024 ] Fig. 3. shows on the right side several microwave-bursts (36) , which are less numerous and run for a shorter time than the bursts of (32 ). This corresponds to a smaller audio signal voltage on the time axis of Fig. 2. in the vicinity of point (37) or point (38). These bursts (36) are as well frequency  modulated and analogous to the bursts of (32)

[ 0025 ] Fig. 4.  Points to the fact, that one single burst, that is depicted as a straight line (32) or (36), actually consists of 10 to 20 separate microwave pulses. The duration of the bursts lies between 500 nanoseconds and 100 microseconds. The duration of every pulse of a burst is 10 nanoseconds to 1 microsecond. By preference, the duration is 100 nanoseconds.

[ 0026 ] Fig. 4. and 5. depicts one single pulse. The temporal sequence of the pulses in a burst is uniform. The distances between pulses can vary from 5 nanoseconds to 10 microseconds.

[ 0027 ] Fig. 3. Shows the concentration of bursts (32) opposite the peak (28) of Fig. 2., which can be expressed as a repetition frequency (rate). The frequency modifiable .(adaptable) pulse generator works with a maximum repetition frequency of 25 KHz to 100 KHz. This repetition frequency was kept small, due to the generation of heat by the microwaves.

[ 0028 ] The distances between bursts (32) can as well be expressed as a repetition frequency. The minimum repetition frequency is here about 1 KHz.

[ 0029 ] The goal of these measures is again to avoid and to reduce the transmission of heat.

                                                 Mode of Action

[ 0030 ] Referring to Fig. 1. the sound information, which is supposed to be percieved by a person (23), is an input of an audio source, that can be a microphone, a music recorder, a CD-player etc. This audio signal is transported to the frequency modifiable pulse generator (12) and to the comparator (14). The comparator compares the positive parts of the audio signal with the standard voltage of the standard voltage and when the voltage of the audio signal is higher than the standard voltage source (16)

[ 0031 ] the frequency modifiable pulse generator is set going voltage source (via cable 17 )

[ 0032] The following is shown graphically in Fig. 2.  to Fig. 5. : The audio signal  ( 27 )  of  Fig. 2. crosses the standard voltage ( 31)  in point  ( 33)  and the pulse generator (12) starts to emit burst-signals ( 32 ) with lowest frequency of about 1 KHz. The frequency  modifiable  pulse generator then transmits with every audio-signal peak higher than the standard voltage a multitude of pulses to the microwave generator  (19) 

[ 0033 ] Time advancing, the audio-signal voltage is augmenting after point ( 33 ) and the pulse generator reacts to this with a more tightly packed bursts until at point (28) the peak maximum is reached with a maximum density of bursts (32) , e.g. with a frequency of 50 KHz.

[ 0034 ] The duration of every burst is as well a constant setting on the frequency modifiable pulse generator and thus controlled. E.g. the duration may be 100 nanoseconds. The frequency modified burst signals of the pulse generator are delivered to the microwave generator by direct current, which is switched on by every burst. The exit plug of the microwave generator is connected with a co-axial cable to the parabolic antenna, that is irradiating the head of a person (23) with microwave pulses.

[ 0035 ] These microwaves are able to penetrate the brain far enough so as to elicit electrical activity in the brain and to produce the impression of hearing.  If the parameters of the experiment are specifically adapted to an individual person, then this individual hears intelligible sound perceptions, that are independent from outer hearing organs. 

                        Currently preferred adjustments

[ 0036 ] As mentioned already, I prefer for the standard voltage about 50% of the audio-peak voltage.  This helps in avoiding heating of the person as well as the appearance of untrue audio signals. These 50% however are not decisive; the useful range is between 25% and 85% of the audio-peak-voltage.

[ 0037 ] The minimum burst-repetition frequency is preferably 1 KHz and the maximum burst-repetition frequency is between 25 KHz and 100 KHz., but it is worth mentioning, that lower frequencies lead to less heating. The duration of every single pulse of the microwave radiation is in the range of 10 nanoseconds to 1 microsecond and the shorter  pulse-widths are used, the less they produce heating.

                              Control of energy output

[ 0038 ] The output of energy is controlled by the magnitude of the pulse modulation. This gives a pulse factor of 0.005 which is the relation of the switch-on duration of the emitter in seconds per second. The height of a single pulse can vary between 500 mW and 5 W and with a pulse factor of 0.005 the antenna radiates with 2,5 mW and 25 mW average power. However these values are furthermore reduced by the settings of the pulse frequency modulation, where an input of 0 has an output of 0.

                                                       Claims

1. Apparatus for the production of sound perceptions, consisting of

 a) One audio voltage source, which delivers a positive electrical audio signal voltage

 b) a frequency modifiable (adaptable) pulse generator, connected to this audio signal source and which delivers frequency modulated burst-signals

 c) a constant voltage source, producing a standard voltage in the range of 25% to 85% of the peak audio voltage

 d) a comparator, connected to the audio signal source and the constant voltage source, that compares the actual voltage of the audio signals to the standard voltage

 e) a connection of the comparator to the frequency modifiable pulse generator so as to activate the pulse generator as soon as  the audio signal voltage is higher than the standard voltage

 f) a microwave generator, that produces microwaves in the range of 100 MHz to 10´000 MHz and which is connected to the frequency modifiable pulse generator, so that microwaves are only produced, when he receives pulses from the pulse generator.

 g) a parabolic antenna connected to the microwave generator, which radiates to the head of a human so as to elicit perceptions of sound from the audio source

2. Apparatus, as specified in 1. with burst-signals in the frequency range of 1 KHz to 100 KHz and with pulses in the range of 100 KHz to 20 MHz

3. Apparatus, as specified in 1. with a duration of the single pulses of the frequency modifiable pulse generator in the range of 10 nanoseconds to 1 microsecond

4. Apparatus, as specified in 1. with a standard voltage, which amounts to 40% of the peak voltage of the audio signal

5. Apparatus, as specified in 1. with a type of an antenna, which is suitable for the irradiation of a human head

6. Apparatus for the perception of sound in humans consisting of

 a) a frequency generator, which produces an electromagnetic carrier frequency  in the range of 100 MHz to 10´000MHz

 b) a frequency modifiable pulse generator connected to above said microwave generator, so as to  pulse the carrier frequency with pulses in the range of 10 nanoseconds to 1 microsecond with a minimum of pulse to pulse distances of about 25 nanoseconds

 c) an audio signal generator, which is connected to the frequency modifiable pulse generator

 d) an antenna, connected to the microwave generator, so as to irradiate the human head with the modulated carrier frequency

7. Apparatus, as specified in 6., where a modulator of the frequency modifiable pulse generator varies the density of the bursts during a positive audio signal as a function of the audio signal voltage.

           ----------------------------------------------------------------------------------------

                                See: one page of drawings

           ----------------------------------------------------------------------------------------

Fig.1.   10 = Audio Eingang = Audio input (entrance)

            12= frequency modifiable pulse generator

            19 = microwave generator

            14 = comparator

            16 = standard voltage source

Fig.2.    V.STD = Standard Voltage

             Zeit = time

Fig.4.     Bereich 500 ns bis 100 mikrosek= range 500 ns to 100 microseconds

Fig.5.     Bereich 10 ns bis 1 mikrosek = range 10 ns to 1 microsecond
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