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This invention relates to a phonograph or radio 
phonograph, and more particularly to the repro 
ducing or amplifier circuits of a phonograph or 
radio phonograph. 

It is an object of my invention to provide in 
proved circuits for the reproduction of sound 
from phonograph records or the like. 
A further object of the invention is to provide 

phonograph record pick-up amplifying circuits 
having a higher signal to noise ratio, and an im 
proved frequency response to the higher audio 
frequencies. 
A further object of the invention is to provide 

improved reproducing and amplifying circuits for 
a phonograph or radio phonograph, which shall 
obtain greater fidelity and quality in the repro 
duction of frequencies within the audio range. 
A more specific object of the invention is to 

provide improved pick-up and reproducing cir 
cuits for phonograph record players, whereby the 
record player may be more effectively associated 
With a radio receiver or a public address system. 
A further important object of the invention is 

to provide phonographic pick-up and reproducing 
circuits wherein the pick-up circuit effects mod 
ulation of high or radio frequency oscillations by 
absorption of energy from the high or radio fre 
quency OScillations, in accordance with the fre 
quency or amplitude of the signals in the pick-up 
circuit. 
Other and further objects and advantages of 

this invention will be apparent from the follow 
ing description when taken in connections with 
the accompanying drawing, wherein 

Figure 1 is a Schematic diagram of a portion 
Of a radio receiver or amplifier associated with 
an energy absorbing phonographic pick-up cir 
cuit, according to the present invention; 

Figure 2 is a schematic diagram of a modified 
form of phonographic reproducing circuit em 
bodying features of the present invention; 

Figure 3 is a schematic diagram of another 
form of a phonographic reproducing circuit em 
bodying the features of the present invention; 

Figure 4 is a schematic diagram of a modified 
energy absorption circuit which may replace the 
energy absorption circuit shown in Figure 3; and 

Figures 5 and 6 are schematic diagrams repre 
Senting other forms of pick-up circuits which 
may be employed with reproducing circuits of 
Figures 1, 2, and 3. 
In the circuit shown in Figure 1, the thermionic 

vacuum tube 2 may be the mixer tube of a radio 
receiver. This tube may comprise a plate 4, a 
Screen grid 6, a controd grid S, an oscilator an 
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(C. 179-100.11) 
ode 0, an oscillator grid 2, and a cathode 4. 
The control grid 8 is connected by the wire 16 
to the usual radio signal input circuits 8. The 
wire 6 may be shorted to ground by switch 20 
during the use of the receiver for phonographic 
reproduction purposes. The oscillator grid 2 
is connected by a wire 22 to a resistor 24 grounded 
by wire 26. An oscillator tank circuit comprising 
the coil 28 and adjustable condenser 30 in par 
allel is connected across the resistor by a wire 32, 
and a wire 34 in which is interposed a condenser 
36. The oscillator anode O is connected to screen 
grid 6, and both are connected by the wire 38 to 
the positive screen grid supply voltage termi 
na O. 
The output or plate circuit of the tube 2 is cou 

pled to the input of an amplifier tube 42 by means 
of a doubly tuned transformer-amplifier coul 
pling 44, comprising a primary winding 46 inter 
posed in the lead 48 from the plate 4 to the posi 
tive direct current plate supply terminal 50. The 
primary winding 46 is tuned by the condenser 52. 
The secondary winding 54, having a greater num 
ber of turns than the primary winding, is con 
nected on the one side by the wire 56 to the con 
trol grid 58 of the amplifier tube 42, and on the 
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other side by the wire 60 to the usual automatic 
volume control tap, the secondary winding being 
tuned by the condenser 62. The cathode 64 of 
the tube 4.2 may be grounded by the usual self 
biasing resistor 66 shunted by condenser 68. The 
screen grid is connected in the usual manner by 
the wire 70 to the positive voltage supply termi 
nal 72, and the plate 74 is connected in the usual 
manner to the output circuits 76, which may, for 
example, include a diode detector, audio ampli 
fier and speaker common in radio receivers. 
The phonographic pick-up circuit 78 is induc- . 

tively related to the doubly tuned transformer 
amplifier coupling 44. This circuit may, for ex 
ample, comprise a coil 80 positioned in inductive 
relation with the secondary winding 54 and/or 
the primary winding 46. A capacity pick-up 82 
having a record traversing stylus 8 is connected 
in parallel to the coil 80 as by the wires 86 and 
88. A resistor 90 is preferably connected as by 
the wires 92 and 94 in parallel with both the 
coil 80 and the capacity pick-up or condenser 82. 
The capacity pick-up 82 may be generally of 

the construction disclosed in the application of 
Frank B. Tatro, Serial No. 387,792, filed April 10, 
1941, or of other suitable known construction. 
The oscillator tank circuit comprising coil 28 

and condenser 30 is tuned to the same frequency 
as the coupling , while the phonographic pick 



2 
up circuit 78 is designed to be resonant at, or to 
be tuned to, a frequency within the band-pass 
frequency range, or width of the coupling 44, that 
is, to a frequency within plus or minus eight kill 
ocycles of the frequency to which the coupling 
44 is tuned. The coupling 44 may be designed 
for tuning to an intermediate frequency, or it 
may be designed for tuning to a radio frequency. 
Similarly, too, amplifier tube 42 and its associ 
ated circuits may be designed for amplifying in 
termediate frequency signal currents, or it may 
be designed for amplifying radio frequency signal 
currents. 
The pick-up circuit 78 absorbs high or radio 

frequency energy from the amplifier coupling 44, 
and this absorption of energy is varied in am 
plitude, in accordance with the variation in im 
pedance of the pick-up 82, thereby to effect an 
amplitude modulation of the carrier, or unmod 
ulated signal supplied to the coupling from the 
oscillator section of the mixer tube. The am 
plitude modulated intermediate or radio fre 
quency is then amplified by the tube 42, and then 
by the usual circuits of the radio receiver follow 
ing this tube, converted into audio signals, am 
plified and fed to the loudspeaker. 

In a tuned radio frequency receiver, tube 2 
may be an oscillator, as distinguished from a 
mixer tube, and coupling 44 may comprise a ra 
dio frequency transformer, and the tube 42 may 
be a radio frequency amplifier tube. In a su 
perheterodyne receiver the oscillator section of a 
mixer tube circuit may be used to supply the car 
rier or unmodulated signal at an intermediate 
frequency, or a separate oscillator may be used 
to feed a carrier or unmodulated signal into the 
mixer tube. Harmonic frequencies of the oscil 
lator or Oscillator Section may be employed in 
both the tuned radio frequency receiver and the 
Superheterodyne receiver. Thus, the transformer 
coupling 44 may be tuned to a harmonic of the 
carrier or unmodulated signal supplied by the 
Oscillator or OScillator section. - 

It is preferred to tune the pick-up circuit to a 
frequency within the band-pass width of the 
amplifier coupling 44 but not to the exact fre 
quency to which this coupling is tuned, as previ 
ously stated. However, for certain types of re 
ceivers or phonographs, it may be desirable to 
tune the pick-up circuit to the exact frequency of 
the amplifier-coupling 44. This will cause an 
increase in the high frequency signal voltage ap 
plied to the input of the diode or detector regard 
less of whether the capacity change of the pick 
up 82 is plus or minus. In a receiver or repro 
ducing circuit, wherein plus and minus varia 
tions in the high frequency signal voltage, with 
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plus and minus changes in the impedance of the 
pick-up, are to be avoided, the pick-up circuit 
may, therefore, be tuned to the exact frequency 
of the amplifier-coupling 44. 
In the form of the invention shown in Figure 

2, the Oscillator tube 00 may comprise a plate 
O2, a control grid foll, and a cathode 06. A con 

ventional oscillator tank circuit comprising a coil 
0 and a condenser in parallel is connected 

at one end by wire 2 to grid condenser 4, and 
at the other end by grounded wire 6 to One end 
of grid resistor or leak 8. The Cathode is con 
nected as by the wire 20 to an intermediate 
point of the coil f, while the plate 2 is con 
nected through resistor 22 to the positive plate 
supply voltage terminal 24 and by wire 2 
through blocking condenser 28 to suitable out 
put circuits 8 of usual construction convert 
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ing radio frequency signal voltages into audio 
frequency signal voltages, and applying the same 
to a phone or loudspeaker. 
A pick-up circuit 32 may comprise a coil 34 

inductively related to the coil 08, the capacity 
pick-up 36 shunting the coil 34, and a resistor 

8 shunting both the coil 34 and the pick-up 
3. The lower end of the coil 34 and the com 
mon connections to the resistor and pick-up are 
grounded as at 40. The tank circuit fos- O 
should be tunded to a frequency within the band 
width of the tuned circuit f34-36. As the im 
pedance of the pick-up f36 is varied by the phon 
ograph record, a combined frequency and ampli 
tude modulated signal is produced in the output 
of the tube 100. Either of these modulation 
characteristics may be employed, as desired, by 
the use of appropriate, known output circuits 30. 
Thus, the circuit 30 may be of the type for trans 
mitting frequency modulated signals or merely 
the type transmitting amplitude modulated sig 
nals. 
In the case of a superheterodyne reproducing 

circuit or receiver, the tube 00 may be a sepa 
rate OScillator feeding into the radio frequency 
or intermediate frequency amplifier, or the elec 
trodes of tube 00 with the associated oscillator 
circuit may constitute the oscillator section of 
the mixer tube of the superheterodyne circuit. 
In the case of a tuned radio frequency reproduc 
ing circuit or receiver, the tube 100 may consti 
tue an Oscillator tuned to a signal frequency with 
in the band width of the tuned radio frequency 
circuit or receiver. 

In the circuit shown in Figure 3, an oscillator 
detector tube 42 may comprise a plate electrode 
44, a control grid 46, and a cathode 48. The 

pick-up and oscillator tank circuit are here com 
bined, the oscillator coil 50 being shunted by 
the capacity pick-up 52. The cathode is con 
nected to an intermediate point of the coil 50 
by the wire f S4 and the control grid is connected 
to the oscillator circuit by wire f 56, wire f 58 in 
which is interposed the grid condenser f60, and 
the wire 62 in which is interposed the grid re 
sistor or leak 64. The plate 44 is grounded 
as at 66 through the by-pass condenser 68, and 
the plate end of the oscillator circuit is grounded 
as at 0. The plate is also connected through 
the resistor 72 to the positive direct current plate 
Supply terminal 74, and through blocking con 
denser 76 to an audio output circuit f 18 of any 
suitable known construction, comprising an audio 
amplifier and speaker or phone fed by the am 
plifier. 
A tuned energy absorption circuit 80 may com 

prise a coil fe2 adjustably connected inductively 
to the coil 50. The coil 82 is shunted by a con 
denser 84, and both are shunted by a resistor 

6. The circuit f 80 is tuned to within plus 
and minus six to eight kilocycles of the oscilla 
tor frequency. Variations in impedance of the 
pick-up 52, in accordance with the lateral un 
dulations of the record groove, effect frequency 
modulation of the oscillator along the steep linear 
portion of the selectivity curve of the tuned ab 
sorption circuit 80, resulting in the varying of 
the amount of power dissipated in this absorp 
tion circuit. Because of this energy or power loss, 
the voltage across the oscillator tank coil f S0 will 
also vary in accordance with the amplitude of 
the recording. Since this tank coil so is con 
nected across a grid and cathode of the oscilla 
tor detector tube 42, these amplitude variations 
in radio frequency signal voltage are detected 
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therein and supplied to the output circuit as audio 
frequency currents or voltages. This reproduc 
ing circuit of Figure 3 is, therefore, especially 
adapted to feed audio amplifiers, and, accordingly, 
is of particular advantage for use in public ad 
dress Systems. 
A modified absorption circuit 88 is shown in 

Figure 4, and this circuit may be substituted for 
the absorption circuit f80 of Figure 3. The ab 
sorption circuit 88 comprises a variable coupling 
coil 90 in series with a resistor 92 and a con 
denser 94, the connected ends of the coil and 
condenser being grounded as at 96. The circuit 
f 88, like the circuit 80, is tuned within plus and 
minus six to eight kilocycles of the oscillator fre 
quency. 

Figure 5 illustrates a pick-up circuit 98 which 
may be substituted for the pick-up circuit 8 in 
Figure 1, or for the pick-up circuit 32 in Figure 
2. The pick-up circuit 98 may comprise a coil 
200 for inductive coupling with the doubly tuned 
transformer-coupling 44 of Figure 1 or the coil 
O8 of Figure 2. One end of the coil is grounded 

as at 202 and connected to a resistor type pick-up 
204, which may be of any conventional structure. 
The condenser 206 for tuning the pick-up circuit, 
in accordance with the requirements of the cir 
cuit of Figure 1 or the circuit of Figure 2, is con 
nected in series with coil 200 and the resistor 
pick-up 204. Figure 6 illustrates a pick-up cir 
cuit 208, which may be substituted for the pick 
up circuit 78 of Figure 1 or the pick-up circuit 
32 of Figure 2. This pick-up circuit 208 com 
prises an inductance pick-up 20, which may be 
inductively related to the doubly tuned coupling 
44 of Figure 1 or the coil 08 of Figure 2, or it 
may be arranged in series with another induct 
ance coil so coupled. The inductance provided 
by the pick-up 2 O or the pick-up in series with 
another inductance is tuned by a condenser 22 
and both shunted by resistor 2 f4. The con 
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denser 22 tunes the pick-up circuit 208 in ac 
cordance with the requirements of the circuit of 
Figure 1 or the circuit of Figure 2. 

It is thought that the invention and numerous 
of its attendant advantages will be understood 
from the foregoing description, and it is obvious 
that riumerous changes may be made in the form, 
construction and arrangement of the Several 
parts without departing from the spirit or scope 
of the invention or sacrificing any of its attend 
ant advantages, the forms herein described being 
preferred embodiments for the purpose of illus 
trating the invention. - 

Having thus described my invention, what I 
claim as new and desire to secure by Letters 
Patent, is: 

1. In a phonograph reproducer, a reproducing 
circuit comprising means including a tuned cir 
cuit for supplying an unmodulated high fre 
quency wave, an absorption circuit coupled to 
said tuned circuit for absorbing energy from Said 
tuned circuit and including an energy absorbing 
and dissipating resistance, and a phonograph 
pick-up in one of said circuits for varying the 
amount of energy absorbed by said absorption 
circuit to effect amplitude modulation of Said 
supplied high frequency wave. 

2. In a phonograph reproducer, a reproducing 
circuit comprising a sound reproducer, means in 
cluding a tunable circuit for supplying an un 
modulated high frequency signal, means for mod 
ulating said high frequency signal, and means 
independent of said modulating means for trans 
mitting the modulated signal to the sound re 
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3 
producer, said modulating means comprising a 
tunable absorption circuit coupled to said first 
tunable circuit for absorbing energy from said 
first tunable circuit and including an energy ab 
sorbing and dissipating resistance, and a phono 
graphic pick-up, one of said circuits including 
and being tuned by said pick-up for varying the 
amount of energy absorbed by said absorption 
circuit to effect amplitude modulation of Said 
Supplied signal. 

3. In a phonograph reproducer, a radio re 
producing circuit including a mixer tube having 
an oscillator section, oscillation determining cir 
cuits connected to said oscillating section of the 
tube for producing high frequency oscillations, 
an amplifier, a tuned circuit coupling the output 
of said mixer tube to the input of said amplifier, 
and an energy absorption circuit coupled to said 
tuned circuit, said energy absorption circuit in 
cluding an energy absorbing and dissipating re 
sistance and an impedance varying pick-up for 
varying the amount of energy absorbed by said 
absorption circuit to effect an amplitude modula 
tion of the oscillations supplied to said amplifier 
through said coupling. 

4. In a phonograph reproducer, a reproducing 
circuit comprising an amplifier; means including 
a tuned circuit for Supplying unmodulated high 
frequency signals to said amplifier, an energy 
absorption circuit inductively coupled to said 
tuned circuit and including an energy absorbing 
and dissipating resistance, an impedance vary 
ing phonographic pick-up forming part of said 
energy absorption circuit for varying the amount 
of energy absorbed by said absorption circuit to 
effect the amplitude modulation of the signal Sup 
plied to said amplifier. 

5. In a phonograph reproducer, a reproducing 
circuit including an amplifier, means including 
a tuned circuit for supplying unmodulated radio 
frequency oscillations to said amplifier, an energy 
absorption circuit having inductive and capaci 
tive branches tuning said absorption circuit to a 
frequency within the band width of the tuned 
circuit and including an energy absorbing and 
dissipating resistance, and a phonographic pick 
up included in One branch of said energy ab 
Sorption circuit for varying the amount of energy 
absorbed by said absorption circuit to effect am - 
plitude modulation of the signal supplied to said 
amplifier. . 

6. In a phonograph reproducer, a reproducing 
circuit comprising an amplifier, means including 
a double tuned transformer coupling for supply 
ing unmodulated high frequency oscillations to 
said amplifier, an impedance varying phono 
graphic pick-up, and an energy absorption cir 
cuit including said phonographic pick-up and 
other impedance tuning said absorption circuit 
to a frequency within the band width of said 
coupling, one of said impedances being induc 
tively coupled to said double tuned transformer 
coupling whereby variations in the impedance of 
said pick-up vary the snergy absorbed by said 
absorption circuit to effect amplitude modulation 
of the oscillations supplied to said amplifier. 

7. In a radio phonograph, a radio receiver hav 
ing a mixer tube section, a high frequency ampli 
fier, and a tuned coupling between the mixer tube 
section and the amplifier, a phonugraphic circuit 
comprising a variable impedance phonographic 
pick-up, and another impedance tuning said 
phonographic circuit to a frequency. within the 
band width of the tuned coupling circuit, one of 
said impedances being inductively coupled to said 



4. 
tuned coupling circuit whereby variation in im 
pedance of said pick-up varies the energy ab 
sorbed by said phonographic circuit from said 
tuned coupling circuit to effect amplitude modul 
lation of the signals fed from the mixer tube to 
an amplifier, 

8. In a phonograph reproducer, a reproducing 
circuit comprising an oscillator having a tank 
circuit, an energy absorption circuit having an 
impedance coupled to said tank circuit and in 
cluding an energy absorbing and dissipating re 
sistance, and a phonographic pick-up forming 
part of said energy absorption circuit for varying 
the amount of energy absorbed by said absorption 
circuit to effect modulation of the oscillations 
of said OScillator. 

9. In a phonograph reproducer, a reproducing 
circuit including a high frequency OScillator hav 
ing a frequency determining tank circuit, an en 
ergy absorption circuit comprising an energy 
absorbing and dissipating resistance, an imped 
ance varying phonographic pick-up for varying 
the amount of energy absorbed by said absorption 
circuit to effect modulation of the oscillations 
supplied by said high frequency Oscillator, and 
another impedance tuning said absorption circuit, 
one of said impedances being inductively coupled 
to Said tank circuit, Said tank circuit being tuned 
to a frequency within the frequency band width 
of the absorption circuit. 

10. In a phonograph reproducer, a reproducing 
circuit comprising an oscillator having an Oscilla 
tion determining tank circuit, a capacity varying 
record pick-up, and an energy absorption circuit 
coupled to said oscillator and comprising said 
pick-up, an inductance coil shunting said 
pick-up for tuning said energy absorption circuit 
and a resistance for dissipating the energy from 
Said circuit, said pick-up on variation of said 
capacity varying the amount of energy delivered 
to Said resistance for dissipation thereby to effect 
modulation of the oscillations supplied by said 
oscillator, said tank circuit being tuned to a fre 
quency within the band width of the energy 
absorption circuit. 

11. In a phonograph reproducer, a reproducing 
circuit comprising an oscillator, a tank circuit, an 
impedance varying phonographic pick-up, said 
tank circuit having inductance and capacitive 
branches, of which one branch includes said 
pick-up, said oscillator having a signal output 
circuit, and a tunable energy absorption includ 
ing an energy absorbing and dissipating resist 
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ance, said absorption circuit being coupled to said 
tank circuit and tuned to a frequency approxi 
mating the oscillator frequency for producing 
audio signals in the output circuit of Said oscil 
lator. 

12. In a phonograph reproducer, a reproducing 
circuit comprising an oscillating detector tube 
having a plate, a grid and a cathode, an induct 
ance coupling said grid to said cathode and to 
said plate, a capacity varying record pick-up in 
shunt to said inductance and tuning said induct 
ance, a plate-to-cathode audio signal output cir 
cuit, and an energy absorption circuit inductively 
coupled to said inductance and comprising in 
ductance and capacity tuned to a frequency ap 
proximating the frequency to which the induct 
ance coupling the grid to the plate and Cathode 
inductance is tuned by said pick-up, whereby the 
frequency modulated Oscillations produced by said 
pick-up effect amplitude variations in signal be 
tween the grid and cathode, thereby producing 
signals of audio frequency in the signal output 
circuit of said tube. 

13. In a phonograph reproducer, a reproducing 
circuit comprising a thermionic tube having plate, 
cathode and grid electrodes, an inductance coil 
coupling said grid to said cathode and to said 
plate, a capacity varying record pick-up shunting 
Said coil, a plate-to-cathode audio signal output 
circuit, and an energy absorption circuit com 
prising a second inductance coil inductively 
coupled to said first coil, a resistance and a con 
denser in series with said second coil, said ab 
Sorption circuit being tuned to a frequency within 
the side bands of the OScillations in the circuit 
of Said first inductance and Said pick-up. 

14. In a phonograph reproducer, a reproducing 
circuit comprising an oscillator, an amplifier, a 
tuned coupling between said Oscillator and ampli 
fier for supplying unmodulated high frequency 
Oscillations to the input of said amplifier, and an 
energy absorption circuit, said energy absorption 
ciruit including an energy absorbing and dissi 
pating resistance, an inductance inductively 
coupled to said tuned coupling, and a capacity 
varying phonographic pick-up in shunt to said 
inductance for varying the amount of energy 
absorbed by said absorption circuit to effect modul 
lation of the unmodulated oscillations supplied 
through said coupling to the input of said ampli 
fier 
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