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My invention relates broadly to high fre 

quency oscillators and more particularly to 
a piezo electric crystal controlled oscillator 
system. 1 

5 One of the objects of my invention is to 
provide a piezoelectric crystal oscillator 

tes in which the capacity effects of 
the electrodes associated with the piezo 
electric element of crystalline quartz may be 
reduced to a minimum for obtaining constant 
frequency oscillations in an electrical sys 
tem controlled accurately by the frequency 
characteristics of the piezoelectric crystal 
element, 
Another object of my invention is to pro 

vide a system for producing oscillations in an 
electrical system under control of a piezo 
electric crystal element in which a composite 
oscillation along a multiplicity of axes of the 
piezo crystal is developed in the piezo elec 
tric crystal for producing constant frequency 
control in an associated electrical circuit. 
Other and further objects of my invention 

reside in the construction and arrangement of 
mounting for piezoelectric crystals for ob 
taining oscillations as set forth more clearly 
in the specification hereinafter following by 
reference to the accompanying drawing, in 

- which: 
Figure 1 diagrammatically illustrates a 

piezoelectric crystal system embodying the 
principles of my invention; and Fig. 2 is a 
side elevation of a piezoelectric crystal ar 
ranged in accordance with my invention 
where the crystal is shown partially in side 
elevation and partially broken away and ill 
lustrated in section. 
I have discovered that a high degree of 
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40 energy generated by a piezoelectric crystal 
system may be secured when the capacity 
effects of the electrodes by which the piezo 
electric crystal element is connected in the 
oscillator system are reduced to a minimum. 
I have further discovered that by setting up 
oscillations in a piezoelectric crystal system 
which have components along several axes 
in the crystal system, that a frequency char 
acteristic of a high degree of constancy may 
be obtained. In the piezo electric crystal 

45 

constancy in the frequency characteristic of 

System of my invention, I establish connec 
tion with the opposite sides of the oscillatory 
circuit to which the piezo electric crystal 
element is connected by a connection between 
one face of the crystal and a connection to 55 
the sides of the crystal. The piezo electric 
effect takes place between the connection on 
the exterior cylindrical surface of the piezo 
electric crystal element and one face of the piezoelectric crystal element, thus reducing 60 
the capacity of the crystal mounting to a 

Referring to the drawing in more detail, 
the piezo electric crystal element is indi 
cated by reference character 1 having one 65 
face thereof resting in contact with contact 
plate 2 which connects to one side of the 
high frequency oscillator system which may 
include electron tube 3 containing cathode 
8a, control member 3b and plate electrode 3c. 70 
Suitable means may be provided for con 
trolling the potential of the control member 
85 such as potential source 4 operating 
through high resistance path 5. The output 
of the oscillatory circuit may include tuned is 
circuit 6 and source of potential 7, the oscil 
lations being transferred to the coupled cir 
cuit 8. Connection is made between the con 
trol electrode 3b of the piezoelectric crystal 
element and the piezoelectric crystal ele- 80 
ment 1 by means of a band member 9 which 
may be of copper or other metallic material 
which loosely encircles the exterior surface 
of the sides of the crystal element 1. The 
band 9 is made of Small dimensions to reduce 85 
the capacity effects between electrodes to a 
minimum. The energy which is transferred 
to the electron tube oscillator circuit takes 
the path indicated by dotted lines 10. The 
electrostatic lines therefore proceed along 90 
different components, one of which is par 
allel to the axis of the cylinder, and the other 
of which is substantially at right angles to 
the optical axis of the crystal and along one 
of the piezo electric axes. 

I have found that the electric oscillations 
thus developed have the characteristic of ex 
treme constancy in frequency and thereby 
enable an electron tube oscillator system to 
be controlled according to the crystal fre 



2 
quency and independent of circuit character 
istics and free of capacity effects which nor 
mally tend to introduce inaccuracies in the 
frequency of the oscillations developed by 
the crystal control system. 
The position of the ring member 9 which 

encircles the perimeter or periphery of the 
piezo electric crystal element 1 with respect 
to the plate member 2, is selected to provide 

10 such spacial relationship as may be required 
insecuring operation of the oscillatory sys 
tem at a predetermined selected frequency. 
The ring member 9 may be adjusted in posi 
tion along the surface of the sides of the piezo 
electric crystal element 1 until that position 
is reached at which oscillations of the de 
sired frequency are sustained in the oscil 
latory system. , 
While I have described the piezo electric 

crystal system of my invention, in one of its 
preferred embodiments, I desire that it be 
understood that modifications may be made 
and that no limitations upon my invention 
are intended other than are imposed by the 
Scope of the appended claims. 
What I claim as new and desire to secure 

by Letters Patent of the United States is as 
follows: . . . . 

1. Means for establishing electrical con 
nection with a piezo electric crystal element 
having the electrical axis coincident with the 
geometrical axis thereof with the optical axis 
extending normal thereto comprising a plate 
contacting with one face of said piezoelec 

85 tric crystal element and a member encircling 
the periphery of said piezo electric crystal 

5 

20 

25 

80 

element in a plane parallel to the optical axis. 
of said crystal element. 

2. Means establishing connection with a 
40 piezoelectric crystal element having the elec 

trical axis thereof coincident with the geo 
metrical axis with the optical axis extending 
normal thereto comprising a pair of elec 
trodes, one of said electrodes establishing 
connection with one face of said piezoelec 
tric crystal element, and the other of said 
electrodes establishing connection with the 
periphery of said piezo electric crystal ele 
ment in a plane parallel to the optical axis of 

50 said piezoelectric crystal element. 
3. Means for establishing electrical con 

nection with a piezoelectric crystal element 
having the electrical axis thereof coincident 
with the geometrical axis and having the 

55 optical axis extending normal thereto.com 
prising a plate electrode connected with one 
face of said crystal element and a ring mem 
ber encircling the periphery of said crystal 
element and positioned in the path of piezo 

60 electric effects extending substantially par 
allel to the optical axis of said piezoelectric 
crystal element and Substantially at an angle 
thereto. 

4. Means for establishing electrical con 
65 nection with a piezoelectric crystal element 
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member and said ring-like member. 
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having the electrical axis thereof coincident 
with the geometrical axis with the optical 
axis extending normal thereto including a 
plate member contacting with one face of said 
piezoelectric crystal element, and a conduc- 70, 
tive band of small electrical capacity engag-... 
ing the periphery of said piezoelectric crys. 
talelement in a plane parallel to the optical, . 
axis of said piezoelectric crystal element. 

5. A mounting for a cylindrical shaped 7. 
piezo electric crystal element having an 
axially extending electrical axis and a radi 
ally extending optical axis, including con 
nections for said piezoelectric crystal ele 
ment comprising a plate member contactin 
with one face of said piezoelectric crysta 
element, and a loose fitting ring-like mem. 
ber encircling the cylindrical surface of said 
piezoelectric crystal element in a plane par 
allel to the optical axis of said piezoelectric 
crystal element. , i. . . ; 

6. A mounting for a piezoelectric crystal 
element having the electrical axis thereof co 
incident with the geometrical axis and the 
optical axis extending at right angles there 
to, including electrodes constituting a plate 
member contacting with one face of said piezo 
electric crystal element, a conductive ring: 
like member encircling the periphery of said 
piezo electric crystal element in a position 
removed from the aforementioned face of said piezoelectric crystal element in a plane 
substantially parallel to the optical axis of 
said piezoelectric crystal element, and termi 
nal connections extending from said plate 
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7. A mounting for a piezoelectric crystal 
element having the electrical axis thereof ex 
tending normal to the faces of the crystal and 
the optical axis electrically parallel to the 
faces of the crystal comprising a plate mem 
ber establishing a connection with one face 
of said piezoelectric crystal element, a mem 
ber encircling the periphery of said piezo 
electric crystal element and said member be 
ing positioned remote from the faces of said 
piezoelectric crystal element in a plane sub 
stantially parallel with the optical axis of 
said piezoelectric crystal for establishing 
paths for the passage of piezo electric cur 
rents through said piezoelectric crystal ele 
ment along separate components of the axes 
of said element. 

8. A piezo electric crystal assembly com 
prising a circular piezo electric crystal ele 
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ment having a cylindrical surface with the 
electrical axis extending axially and its opti 
cal axis extending diametrically, a conductive 
plate adapted to establish electrical connec 
tion with one end of the circular piezoelec 
tric crystal element and a conductive belt of 
Small electrical capacity extending around 
the cylindrical surface of said piezoelectric 
crystal element and establishing electrical 130 
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connection therewithin a plane parallel with 
the optical axis of said element. 

9. A piezoelectric crystal assembly com 
prising a circular piezoelectric crystal ele 

5 ment having a cylindrical surface with the 
electrical axis extending axially and its opti 
cal axis extending diametrically, a conduc 
tive plate adapted to establish electrical con 
nection with one face of the circular piezo 

10 electric crystal element and a conductive belt 
extending around the cylindrical surface of 
said piezoelectric crystal element and estab 
lishing electrical connection therewith in a 
plane parallel with the optical axis of said 

15 element, said belt having a width substan 
tially less than one-half the thickness of said 
piezo electric crystal element. 
In testimony whereof I affix my signature. 
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