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1. 
Our present invention relates to sound record 

reproducing systems, and more particularly to 
record reproducing systems which function with 
out electrical connections between the various 
units thereof. 
In the past there have been proposed various 

reproducing systems for phonograph records. In 
certain of these Systems the sound record has been 
employed to actuate an electrical pickup for pro 
ducing frequency modulation signals, and the lat 
ter have then been subjected to a discriminator 
rectifier for production of audio voltage corre 
Sponding to the recorded sound waves. Another 
type of reproducing system has utilized a high 
frequency Oscillator Which was modulated in arm 
plitude in response to the output of an electrical 
pickup, and a subsequent detector was used to 
demodulate the amplitude modulated high fre 
quency oscillations. In these various systems the 
Various units between the electrical pickup and 
the ultimate audio voltage reproducer are elec 
trically inter-connected. 

It can be stated that it is one of the main ob 
jects of Our present invention to provide a phono 
graph record reproducing system wherein inter 
connection between a pickup device, an oscilla 
tor and a receiver are dispensed with, and where 
in the pickup device itself is free of any electron 
discharge devices. 
Another important object of our invention is 

to provide a Systern for reproducing Sound rec 
ords wherein a high frequency wave is radiated 
from a conveniently located oscillator; an elec 
trical pickup, connected across a tuned circuit Or 
a resonant line, is located in the field of the afore 
mentioned oscillator; and a conventional type of 
receiver picks up a signal corresponding to the 
changes in the pickup tuned circuit thereby to 
produce from its loud speaker the sound Waves 
recorded. On the phonograph record. 

Still another object of our invention is to pro-. 
vide a method wherein an electric pickup device 
of the capacity type is associated With a reso 
nant network tuned to a predetermined high fre 
quency thereby permitting the motion of the 
pickup element to vary the frequency of the res 
onant network, radiating to the resonant net 
work high frequency oscillations of the prede 
termined frequency whereby changes in the fire 
quency of the resonant network resilt in the 
production of high frequency oscillation energy 
which is amplitude nodulated in accordance with 
the Sound Waves recorded on the phoinograph rec 
ord, and re-radiating the modulated high fre 
quency oscillation energy to a demodulator lo 
cated at a point spaced from the pickup device. 

Still other objects of our invention are to in 

14 Claims. (CI. 179-100.4) 

O 

5 

20 

25 

30 

35 

40 

45 

50 

55 

1941. 

2 
prove record reproduction systems by providing 
a high frequency oscillator and a radio receiver 
spaced apart from a record pickup device capable 
of receiving radiations from the oscillator, re 
radiating modulated high frequency oscillations 
to the receiver, and preventing response of the 
receiver to Oscillations radiated directly from 
the oscillator. 
The novel features which We believe to be chair 

acteristic of our invention are set forth with par 
ticularity in the appended claims; the invention 
itself however, as to both its organization and 
method of operation will best be understood by 
reference to the following description, taken in 
connection with the drawing, in which we have 
indicated diagrammatically several circuit or 
ganizations whereby our invention may be car 
ried into effect. 
In the drawing: 
Fig. 1 schematically shows a system embodying 

the invention, 
Fig. 2 illustrates a modified form of electrical 

pickup device, 
Fig. 3 shows a form of Oscillator circuit which 

can be employed, 
Fig. 4 illustrates a simple form of demodula 

tor that can be used in the system of Fig. 1, 
Fig. 5 illustrates schematically an arrangement 

for improving the operation of the system of 
Fig. 1. 
In Fig. 1 we have shown a system which em 

ploys the invention, and which systein employs 
networks which are utilized in accordance with 
our concept. The numeral designates the 
turntable upon which is placed the record 2. 
These are conventional devices, and need not be 
described in any further detail. The electrical 
pickup device is shown as of the capacity type. 
The pickup is schematically represented as em 
bodying a needle element 3 and a fixed plate 3. 
Elements 3 and 3 provide a small condenser. 
The motion of the needle 3 results in variation of 
the magnitude of the capacitance of condenser 
3-4. The pickup device may be constructed in 
accordance with the teachings of C. M. Sinnett in 
application. Serial No. 414,305 filed October 9, 

of course, the pickup device need not be of the 
capacity type, but may be of the type wherein an 
inductive magnitude is varied. The capacitor ele 
ments 3 and 4 are connected to opposite sides of 
the resonant circuit 5-6. The coil 5 and Con 
denser 6 are connected in shunt, and together 
provide a circuit turned to a predetermined high 
frequency. By way of example, let it be assumed 
that circuit 5-6 is resonant to 17 megacycles 
(mc.). Of course, a higher frequency can be 
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utilized. Indeed, the resonant frequency of cir 
cuit 5-6 may be as high as 2,000 m.c., if desired. 
It Will now be seen that as the element 3 runs 
along the Sound grooves of the record 2 the ca 
pacity of condenser 3-4 will vary. As a result 
the frequency of circuit 5-6 will vary. 
An oscillator is provided at a point Spaced 

from the resonant circuit 5-6. This OScillator 
is constructed to produce high frequency oscilla 
tions of 17 m.c. These oscillations are of corn 
stant amplitude and constant frequency, and the 
oscillator may be constructed in any well known 
manner. The antenna, 8 thereof is of the direc 
tional type. It is desired that the antenna bear 
ranged in Such a manner that the Waves radiated 
thereby are projected upon the resonant circuit 
5-6. The vertical dotted line 9 Schematically 
represents any desired type of reflector which 
may be used in conjunction with the antenna, 
8, and thereby aid in focussing the radiated oscil 
latory energy upon the resonant circuit 5-6. 
The numeral 0 denotes the beam of the energy 
radiated by the ultra-high frequency oscillator 7. 
Since the resonant circuit 5-6 is in the field of 
the radiated oscillatory energy ), changes in fre 
quency of circuit 5-6 due to the sound record 
varying the capacitance of condenser 3-4 causes 
the high frequency energy existing in circuit 5-6 
to be modulated in accordance with the recorded 
Sound Waves. 

Since a tuned circuit located in the field of an 
oscillator will absorb energy from the oscillator, 
if we change the characteristics of this tuned 
circuit at an audio rate we in effect change the 
absorption at the same rate. At the same time 
if the absorbing circuit has relatively high “Q' 
some re-radiation will take place. As a result of 
this the standing wave pattern near the absorb 
ing circuit, and also near the receiver, is upset 
and may be received and demodulated. 

Accordingly, We provide a radio receiver f f at 
a point spaced from circuit 5-6. The receiver 

f is provided with a directional antenna, f2, 
which may be of the same type as antenna, 8. 
The numeral f3 denotes a reflection member, Sin 
ilar to that designated by numeral 9, which may 
be used at the receiver antenna, to insure the 
pickup of energy by antenna, 2 solely from cir 
cuit 5-6. In other words, the directional an 
tenna, 2 of receiver is located in the field of 
the re-radiated modulated ultra-high frequency 
energy. The receiver itself may be very simple 
in construction, and the numeral 4 denotes by 
dotted lines the path of the re-radiated mod 
ulated oscillatory energy. The receiver f should 
be composed of one or more stages of ultra-high 
frequency amplification followed by a simple 
detector of amplitude modulated carrier energy. 
The receiver is tuned to the 17 m.c. frequency of 
circuit 5-6. The detector could feed one or more 
audio frequency amplifiers feeding into a loud 
Speaker. 
As stated heretofore, it is desired to have the 

resonant circuit 5-6 in the field of oscillator 
antenna, 8, and it is desirable to have the receiver 
antenna, 2 in the field solely of the re-radiated 
energy from circuit 5-6. The antenna 2 should 
not pick up any power from the directional an 
tenna, 8 directly. In Some cases the oscillator 7 
could be located at the receiver . In this case, 
the direct output of the OScillator could be neu 
tralized in the receiver circuits by any conven 
tional and well known methods. 
In Fig. 2 there is shown a modification of the 

resonant network associated with the capacity 
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4. 
pickup device. In this modification the numeral 
20 designates a tone arm. The electrode 3 is 
connected to an axially located conductor 2 
which may project from the tone arm a distance 
of some three feet. This projection distance is 
purely illustrative. The electrode 4 would in 
that case be connected to the outer grounded 
sheath of the tone arm. In other words, Fig. 2 
shows a resonant line which could be used in 
place of the simple tuned circuit 5-6. 

In Fig. 3 We have Shown an Oscillator circuit, 
which can be employed at of Fig. 1. The Oscil 
lator comprises a tube 22 which has its control 
grid 23 connected by condenser 24 to the upper 
end of the OScillation tank coil 25. The OWer end 
of the coil is grounded, while the upper end there 
of is connected to an antenna, 26. As stated be 
fore, this antenna, is preferably of the directional 
type. The cathode 2 of tube 22 is connected to 
a tap on coil 25 which may be a small number 
of turns above ground. The plate and screen 
grids of the tube 22 are connected to a source of 
positive potential, say --300 volts, through proper 
voltage reducing resistors 28, 29, 30 and 3. The 
plate of tube 22 is connected in Series with re 
sistor 39 through a radio frequency choke coil 
32 which has a larger number of coils than coil 
25. Appropriate high frequency bypass con 
densers are connected as shown in Fig. 3. 
The receiver can be of a very simple type. 

For example, the directional antenna, 2 need Only 
be coupled to the tuned input circuit 40 of a rec 
tifier 4f of the diode type. The low potential side 
of the input circuit 40 is connected to the ground 
ed cathode of diode 4 through a load resistor 42, 
the latter being properly bypassed by condenser 
43 for high frequency currents. The potentiom 
eter 44 will then be capable of taking off any mag 
nitude of audio voltage from the load resistor 42. 
It need only be pointed out that since the an 
tenna, 2 will pick up from the resonant circuit 
5-6 amplitude modulated ultra-high frequency 
energy, then the circuit 40 need but be tuned to 
the normal frequency of circuit 5-6. 
To minimize other reflections of ultra-high fre 

quency energy that may not be due to the changes 
in the tuned circuit associated with the pickup 
device, it is possible to key the oscillator T and 
receiver in such a manner that the receiver is 
only active during silent periods of the transmit 
ter oscillator. Preferably, the keying should be 
at a superSonic frequency. A delay in bringing 
the receiver up to sensitivity can be introduced 
so that normal reflections occurring for a short 
time only are not received, whereas the modu 
lated oscillations radiated from the tuned circuit 
of the pickup are received because of their longer 
duration. Considering Fig. 5, therefore, we have 

60 

75 

shown a supersonic oscillator 40' capable of gen 
erating constant amplitude Wave energy of Super 
Sonic frequency. 
The energy is applied to the grid of the oscil 

lator directly. For example, the energy from the 
oscillator 40' would be applied directly to grid 23 
to control the gain of the oscillator tube. Simul 
taneously, the SuperSonic oscillatory energy is ap 
plied to a polarity reversing network 4 so as to 
produce negative voltage at the same time that 
positive voltage is applied to the Oscillator grid. 
This negative voltage is preferably passed 
through a time constant network 42 which has 
its resistance and capacity SO chosen that there 
is a delay in bringing the receiver up to sensitiv 
ity. The delayed voltage may be applied to the 
control grid of an amplifier tube of receiver . 
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It will now be seen that the receiver will only be 
active whenever the Oscillator is inactive. Of 
CO2 rse, the negative voltage applied to the receiv 
er should be sufficient to bias the receiver ampli 
fier to cut-off. The same will be true on the other 
half of the supersonic oscillation cycle when neg 
ative voltage is applied to the oscillator grid. In 
this latter case the negative voltage biases OScil 
lator to cut-off, while the cut-off bias is re 
moved from the receiver. Due to the delay net 
work 32 the receiver Will not be Sensitive enough 
to respond to the relatively short period direct 
radiation from oscillator . However, when the 
receiver has attained full sensitivity it will still 
he capable of responding to the re-radiated en 
ergy from S due to the longer duration of the 
oscillations thereof. Accordingly, We have pro 
vided a means for preventing the pickup of en 
ergy by receiver from any source, except from 
the tuned network 5-6. 
In connection with the “keying' system, the 

record pickup device may be replaced by a ca 
pacity microphone. In this case there could be 
used a dipole antenna in place of the tuned cir 
cuit 5-6. Voice waves on the microphone would 
vary the capacity thereof, and thereby change 
the resonant frequency of the dipole antenna. 
The “beam' from the keyed oscillator would be 
directed at the microphone and antenna, and 
there would then be re-radiated to the receiver 
amplitude modulated signals. Hence, for public 
address and portable uses no transmitter equip 
ment or connecting wires would be needed at the 
microphone. Other uses for such a keyed System 
would comprise remote listening posts to be Swept 
by the transmitted beam so as to listen in to con 
versations; dictographs for Secret service; air 
plane identification. 
While we have indicated and described several 

systems for carrying our invention into effect, 
it will be apparent to one skilled in the art that 
our invention is by no means limited to the par 
ticular organizations shown and described, but 
that many modifications may be made without 
departing from the scope of our invention as set 
forth in the appended claims. 
What We claim is: 
1. In combination, a sound wave record, an 

electrical pickup device associated thereWith to 
translate the recorded sound waves into varia 
tions in reactance, a resonant network electrical 
ly connected with said pickup device and adapted 
to have its frequency varied by said reactance 
variations, means for producing high frequency 
wave energy, said means being spaced from Said 
resonant network, said resonant network being 
normally tuned to the frequency of said high fre 
quency wave energy, said high frequency wave 
energy being radiated to said resonant network 
in the form of a heam whereby the high frequen 
ry energy at said network is modulated in ac 
cordance with the recorded sound Waves, Said 
resonant network having a sufficiently high 'Q' 
to provide re-radiation therefrom, and a receiver 
spaced from said resonant network and being free 
of formal coupling thereto and being adapted to 
receive therefrom reradiated modulated high fre 
quency wave energy. 

2. In combination, a sound wave record, an 
electrical pickup device associated therewith to 
translate the recorded sound waves into varia 
tions in reactance, a resonant network electri 
cally connected with said pickup device and 
adapted to have its frequency varied by said re 
actance variations, means for producing high fre 
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6 
quency wave energy, said means being spaced 
from said resonant network, said resonant net 
Work being normally tuned to the frequency of 
Said high frequency Wave energy, said high fre 
quency Wave energy being radiated to said reso 
nant network in the form of a beam whereby the 
high frequency energy at Said network is modu 
lated in accordance with the recorded Sound 
waves, said resonant network having a sufficient 
ly high 'Q' to provide re-radiation therefrom, a 
receiver normally free of coupling to said reso 
nant network Spaced from said resonant network 
and being adapted to receive therefrom re-radi 
ated nodulated high frequency wave energy, and 
Ineans for preventing reception at said radio re 
ceiver of high frequency wave energy radiated di 
rectly to it from said wave energy producing 
means. 

3. A method of reproducing sound records 
which includes producing ultra-high frequency 
energy at one point in space, radiating said en 
ergy in the form of a beam to a second point in 
space, locating a resonant network tuned to the 
frequency of said ultra-high frequency energy at 
said second point, maintaining the resonant net 
work at a sufficiently high 'Q' to provide re 
radiation therefrom, translating the recorded 
sound Waves into frequency changes of said res 
onant network thereby to produce at said second 
point modulated ultra-high frequency energy 
whose modulation corresponds to the recorded 
sound waves, re-radiating the modulated ultra 
high frequency energy in the form of a beam to a 
third point, in space, and demodulating the re 
radiated energy at the third point thereby to pro 
duce sound waves corresponding to the recorded 
SOId WaVeS. 

4. A method of reproducing Sound records 
which includes producing ultra-high frequency 
energy at one point in space, radiating said ener 
gy in the form of a beam to a second point in 
space, locating a resonant netWork at Said Sec 
ond point, translating the recorded sound waves 
into frequency changes of said resonant network 
thereby to produce at said second point modul 
lated ultra-high frequency energy whose modu 
lation corresponds to the recorded sound Waves, 
re-radiating the modulated ultra-high frequency 
energy in the form of a beam to a third point in 
space, demodulating the re-radiated energy 
thereby to produce sound waves corresponding to 
the recorded sound waves, and automatically pre 
venting the aforementioned demodulation during 
said radiation from said first point. 

5. A method of reproducing sound records 
which includes producing ultra-high frequency 
energy at one point in space, radiating said en 
ergy in the form of a beam to a second point in 
space, locating a resonant network at Said Sec 
ond point, translating the recorded sound waves 
into frequency changes of said resonant network 
thereby to produce at said second point modu 
lated ultra-high frequency energy whose modu 
lation corresponds to the recorded sound waves, 
re-radiating the modulated ultra-high frequency 
( in the form of a beam to a third point in 
space, demodulating the re-radiated energy 
thereby to produce sound waves corresponding to 
the recorded sound waves, and alternately ren 
dering said radiation and demodulation ineffec 
tive at a supersonic rate thereby to minimize de 
modulation of ultra-high frequency energy radi 
ated directly from the first point to the third 
point. 

6. In a sound wave record reproducing System, 
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the combination of an ultra-high frequency en 
ergy transmitter for radiating unmodulated car 
rier waves of a predetermined frequency, a de 
modulator network, a resonant sound Wave rec 
ord pickup circuit of the capacity type tuned to 
said predetermined frequency for modulating the 
waves transmitted from said transmitter in a C 
cordance with the pickup output, said transmit 
ter, demodulator and pickup circuit being nor 
mally free of coupling therebetween, and Said 
pickup circuit having sufficiently high 'Q' to pro 
vide re-radiation of said modulated Wave energy 
to said demodulator. 

7. In combination, means for generating Wave 
energy at a high radio frequency, means for radi 
ating said energy in the form of a beam, a Sound 
wave record pickup device normally free of cou 
ping to said radiating means located in the path 
of said beam, said device including a resonant 
network tuned to said high frequency, a receiver 
device placed in line with said resonant netWork 
and at such an angle with respect to the Said 
beam that the amount of energy reaching the 
receiver from the generating means is Small, said 
resonant network producing modulation of the 
beam in accordance with the output of the said 
pickup device, said resonant network having a 
relatively high 'Q' thereby to provide re-radia 
tion of the modulated beam to said receiver de 
W1Ce. 

-8. In combination, an ultra-high frequency en 
ergy transmitter for radiating unmodulated car 
rier waves of a predetermined frequency, a de 
modulator network, a resonant sound wave pick 
up circuit of the capacity type tuned to said pre 
determined frequency for modulating the Waves 
transmitted from said transmitter in accordance 
with the pickup output, said transmitter, denode 
ulator and pickup circuit being normally free 
of coupling, and said pickup circuit including a 
resonant line radiator whose 'Q' is sufficiently 
high to provide re-radiation of Said modulated 
wave energy to said demodulator. 

9. In combination, means for generating Wave 
energy at a high radio frequency, means for ra 
diating said energy in the form of a beam, a ca 
pacity microphone device, normally free of cou 
pling to said radiating means located in the path. 
of said beam, said device including a resonant 
network tuned to said frequency, a receiver 
placed in line with said resonant network and at 
such an angle with respect to the said beam that 
the amount of energy reaching the receiver from 
the generating means is small, said resonant net 
work producing modulation of the beam in ac 
cordance with the output of the Said microphone 
and said resonant network having a sufficiently 
high 'Q' to provide re-radiation of the modu 
lated beam to the receiver. 

10. In combination, means for generating Wave 
energy at a high radio frequency, means for ra 
diating said energy in the form of a beam, a ca 
pacity transducer normally free of coupling to 
said radiating means located in the path of Said 
beam, said transducer being included in a reso 
nant circuit, a receiver device placed in line with 
said resonant circuit, said resonant circuit pro 
ducing modulation of the beam in accordance 
with the output of the said transducer, and means 
alternately rendering said radiation and recep 
tion ineffective to minimize reception of wave en 
ergy radiated directly from said first means. 

11. A method which includes producing ultra 
high frequency energy in the form of a beam at 
one point in space, radiating said energy to a sec 
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sociated therewith to translate 

8 
ond point in space, translating the recorded 
sound waves into frequency changes of a reso 
nant circuit at the second point thereby to pro 
duce at said second point modulated ultra-high 
frequency energy, re-radiating the modulated ul 
tra-high frequency energy in the form of a beam 
to a third point in space, demodulating the re 
radiated energy at the third point thereby to pro 
duce Sound waves corresponding to the recorded 
sound waves, and automatically preventing at a 
supersonic rate the aforementioned demodula 
tion at the third point during said radiation from 
said first point. 

12. In combination, a sound wave record, an 
electrical pickup device of the condenser type as 

the recorded 
Sound waves into variations in capacity, a reso 
nart, network electrically connected with Said 
pickup device and adapted to have its frequency 
varied by said capacity variations, means for pro 
ducing high frequency wave energy, said reso 
nant network being tuned to the frequency of Said 
high frequency wave energy, said means being 
spaced from said resonant network and being 
normally free of coupling thereto, said high fre 
quency wave energy being radiated to Said reso 
nant network whereby the high frequency energy 
at said network is modulated in accordance with 
the recorded sound waves, said resonant network 
having a relatively high 'Q' to provide re-radia 
ticia of nodulated high frequency energy, and a 
receiver spaced from said resonant network with 
out electrical connection thereto and being adapt 
ed to receive therefrom the aforementioned re 
radiated modulated high frequency wave energy. 

13. In combination, a sound wave record, an 
electrical pickup device associated therewith to 
translate the recorded Sound Waves into Waria 
tions in reactance, a resonant network of a pre 
determined frequency electrically connected with 
said pickup device and adapted to have its fre 
quency varied by said reactance variations, means 
for producing high frequency wave energy of said 
frequency, said means being Spaced from Said 
resonant network, said high frequency wave en 
ergy being radiated to said resonant network 
whereby the high frequency energy at said net 
work is modulated in accordance with the re 
corded sound waves, a receiver, tuned to Said pre 
determined frequency, Spaced from said resonant 
network and being adapted to receive therefrom 
the aforementioned modulated high frequency 
wave energy, and means, operating at a Super 
sonic rate, for preventing reception at Said radio 
receiver. of high frequency wave energy radiated 
directly to it from said wave energy producing 
63S. 
14. In a high frequency Wave System, means 

for radiating unmodulated waves of a predeter 
mined high frequency in the form of a beam, a 
tuned modulator circuit in the path of the beam 
and normally free of coupling to said radiating 
means, said modulator circuit being adapted to 
re-radiate said waves in modulated form, a de 
modulator circuit spaced from said modulator cir 
cuit for demodulating the re-radiated modulated 
waves, and means for alternately rendering said 
radiation and demodulation ineffective at a pre 
determined, rate thereby to minimize the effect 
of any direct radiation from said radiating means 
to said demodulator. 

CHESTER, M. SINNETI. 
HERBERT BELAR. 


