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UNITED STATES 

2,135,730 

PATENT OFFICE 
2,135,730 

CRYSTAL CONTROLLED OSCILLATION 
GENERATOR, 

Harold Olaf Peterson, Riverhead, N. Y., assignor 
to Radio Corporation of America, a corporation 
of Delaware 

Application December 13, 1933, Serial No. 702,136 
Renewed January 6, 1937 
8 Claims. 

The present invention is a continuation-in 
part of my United States Patent No. 2,027,448, 
granted January 14, 1936, on an application filed 
March 21, 1927. 
This invention relates to the piezo-electric art 

and deals more specifically with a piezo-electric . 
Crystal controlled Oscillator. 

It has been found that certain piezo-electric 
Crystals when cut in accordance with the specifi 
cations now well known relative to the prepara 
tion of such crystals, are set into oscillation only 
With great difficulty. 

It is, therefore, an object of this invention to 
devise a circuit which is more forceful in causing 
a piezo-electric crystal to Oscillate. 

It has also been found that the degree of Con 
trol exercised by a crystal upon an oscillating cir 
Cuit is an inverse function of the amount of re 
generation necessary to make the crystal oscil 
late. 
These and other objects of the invention Will 

be readily apparent to those skilled in the art 
from a reading of the following description taken 
in connection with the accompanying drawing, 
in which the single figure illustrates a preferred 
embodiment of my present invention. 

Referring to the drawing, there is shown a 
Vacuum tube 0 having the usual filament, grid 
and plate and also the usual A, B and C batteries 
Connected as shown there being provided a coil 

in the plate circuit. The input circuit of the 
Vacuum tube G comprises the coil 2 and the 
Variable condenser 3 connected in parallel rela 
tionship between the grid and filament. A vari 
able condenser 4 in series with a coil 2a is con 
nected between the plate and the negative termi 
nal of the filament. Similarly, a neutralizing 
Variable condenser f5 and a coil 2b are con 
nected in series between the negative terminal 
of the filament and the plate of the vacuum tube. 
The piezo-electric crystal 6 is shunted across 

the variable condenser 5. 
One possible adjustment is as follows. With 

the crystal removed from circuit, condensers 5 
and 4 and the coupling between coils 2a, 2b 
and coil. 2 should be such as to completely neu 
tralize the circuit. Oscillation of the crystal Will 
cause a sufficient unbalance such that the crys 
tal acts as a filter, passing energy into the tickler 
coil 2b and causing the production of Oscillations 
at the crystal frequency. 

Having thus described my invention, 
claim is: 

1. A high frequency oscillation generator com 
prising an electron discharge device having an 

What I 

(CI. 250-36) 
anode, cathode, and control electrode, a paral 
lel tuned circuit comprising a first inductance 
and a capacity between said Cathode and said 
Control electrode, a source of anode potential in 
Series with a second inductance located between 
said cathode and anode, a circuit including a 
piezo-electric crystal in series with a third induct 
ance between said Cathode and that terminal of 
said second inductance which is connected to said 
anode, and a neutralizing condenser in parallel 
relationship to said crystal, and a circuit includ 
ing a fourth inductance in series with a con 
denser between said anode and that terminal of 
said third inductance which is directly connected 
to Said cathode, both said third and fourth in 
ductances being magnetically coupled to said 
first inductance. 

2. In a high frequency oscillation generator 
comprising an electron discharge device having 
an anode, cathode, and control electrode, a paral 
lel tuned circuit comprising a first inductance 
and a capacity between said cathode and said 
Control electrode, a source of anode potential in 
Series with a second inductance located between 
Said Cathode and anode, a circuit including a 
piezo-electric crystal in series with a third in 
ductance between said cathode and that terminal 
of Said Second inductance which is connected to 
Said anode, and a neutralizing condenser in 
parallel relationship to said crystal, and a circuit 
including a fourth inductance in series with a 
condenser between said anode and that terminal 
Of Said third inductance which is directly con 
nected to said cathode, both said third and fourth 
inductances being magnetically coupled to said 
first inductance, the method of operation which 
includes adjusting the capacities of said neutral 
izing condenser and said last condenser and ad 
justing the coupling between said first induct 
ance and said third and fourth inductances such 
that the circuits are completely neutralized in 
the absence of said crystal, and then unbalancing 
Said circuit by connecting said crystal. 

3. A crystal controlled oscillation generator 
comprising an electron discharge device having a 
Cathode an anode and a grid, a tuned circuit in 
cluding a coil and a condenser connected in 
parallel, connected between said grid and said 
Cathode, a coil physically separated from said 
first coil serially connected with a crystal con 
nected between said anode and said cathode, said 
coils being coupled together, and means con 
nected between said anode and cathode and col 
pled to said tuned circuit for reducing anode to 
grid feed-back, 
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4. A high frequency oscillator comprising a 

vacuum tube having cathode, grid and plate elec 
trodes, a parallel tunable circuit comprising an 
inductance coil shunted by a condenser connected 
between said grid and cathode electrodes, an im 
pedance and a source of potential serially con 
nected between said plate and cathode electrodes, 
and the series combination of a coil and a two 
electrode piezo-electric crystal connected between 
the cathode and the plate electrode end of said 
impedance, said last mentioned coil and the coil 
of Said parallel tunable circuit being physically 
separated and magnetically coupled together, and 
means separate and apart from said crystal for 
preventing the effect of inter-electrode capacity 
in said tube, whereby the generation of oscilla 
tions is prevented in the absence of said crystals. 

5. A high frequency oscillator comprising a 
vacuum tube having cathode, grid and anode elec 
trodes, a parallel tunable circuit comprising an 
inductance coil shunted by a condenser con 
nected between said grid and cathode electrodes, 
an impedance and a Source of potential Serially 
Connected between said anode and cathode elec 
trodes, and the series combination of a coil phys 
ically independent of said parallel tuned circuit, 
and a two electrode piezo-electric crystal shunted 
by a neutralizing condenser connected between 
the cathode and the anode electirode end of said 
impedance, said last mentioned coil and the coil 
of said parallel tunable circuit being magnetically 
coupled together, said neutralizing condenser be-, 
ing adjusted to prevent the generation of oscilla 
tions in the absence of said crystal. 

6. An oscillation generator comprising a vac 
uum tube having an anode, a grid, and a cathode, 
a Source of anode potential and a coil connected 
between the anode and cathode, a two electrode 
piezo-electric crystal, another coil, means for 

2,135,730 
serially connecting said piezo-electric crystal and 
said last mentioned coil between the anode end 
of said first mentioned coil and said cathode, a 
tunable circuit comprising another coil physi 
cally independent of said other coils shunted by a 
Condenser connected between the grid and cath 
Ode, the coil of said tunable circuit being mag 
netically coupled to the coil connected in series 
With said piezo-electric crystal, and a variable 
Condenser connected in shunt with said crystal, 
said variable condenser being adjusted to prevent 
the generation of Oscillations in the absence of 
Said crystal. 

7. A high frequency oscillation generator com 
prising a balanced bridge arrangement having 
four arms, two of said arms comprising induct 
ance coils directly connected together, and the 
Other two of said arms comprising capacitors di 
rectly connected together and to said coils, a 
Vacuum tube having input electrodes coupled to 
Said coils, and output electrodes connected to the 
junction point of said capacitors, and an electro 
mechanical oscillator connected in shunt with 
One of said arms for unbalancing said bridge ar 
rangement. 

8. A high frequency oscillation generator com 
prising a balanced bridge arrangement having 
four arms, two of said arms comprising induct 
ance coils directly connected together, and the 
other two of said arms comprising capacitors 
directly connected together and to said coils, a 
Vacuum tube having input electrodes coupled to 
said coils, and output electrodes connected to the 
junction point of said capacitors, and a piezo 
electric crystal connected in shunt with one of 
Said capacitors for unbalancing said bridge ar 
rangement. 

HAROLD OLAF PETERSON. 
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