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ART OF MONTING PEZOELECTRIC 

ELEMENTS 

Samuel A. Bokovoy, Audubon, and Henry W. N. 
Hawk, Merchantville, N. J., assignors to Radio 
Corporation of America, a corporation of Deiae 

e 

Application June 27, 1941, Serial No. 400,068 
(C. 1-32) 9 Cairns. 

This invention relates to the art of mounting 
piezo-electric crystal elements and has special 
reference to the provision of improvements in 
nodal mounting arrangements of the type where 
in the electrodes for the crystal are in the form 
of adherent conductive coatings or metalized 
films. 
The present invention is predicated upon 

an appreciation of the fact that node-mounted 
metalizer crystals theoretically or potentially 
possess the following advantages over similar 
mountings wherein the electrodes are in the 
form of Separate plates: (1) a substantial re 
duction in the possibility of arcing at high volt 
ages, (2) elimination of changes in frequency due 
to changes in Spacing between the electrodes and 
the crystal, (3) a much smaller holder or crystal 
Compartment may be used, and (4) the use of 
stainless steel and other now war-scarce electrode 
materials is obviated. 
The foregoing potential advantages of node 

mounted metalized-crystals have not heretofore 
been achieved in practice principally because the 
Oscillatory movement of the crystal causes the 
electrode coatings to wear away almost immedi 
ately at the nodal points of support, thus break 
ing the electrical continuity of the circuits asso 
ciated therewith. In an effort to avoid this most 
Serious difficulty it has heretofore been proposed 
(see Schneider U. S. Patent 2,194,676) to provide 
a conbined support and lead securely cemented 
directly to and at right angles to the crystal 
plate. One very real objection to such an ar 
rangement is that there are very substantial dif 
ferences in the temperature coefficients of expan 
Sion of the quartz, the cement, and supporting 
elements, hence fractures may develop adjacent 
the areas of attachment. Nor are the advantages 
of node mounting fully achieved by making the 
Oppositely extending nodal supports integral with 
the crystal (see also Schneider U. S. Patent 
2,194.676) since in this case, if the integral exten 
Sions are of a size sufficient to prevent breakage 
when Subjected to shock, their mass is so great as 
to inhibit maximum oscillatory movement of the 
main body of the crystal. 
Accordingly, the principal object of the present 

invention is to provide an improved nodal mount 
ing for metalized piezo-electric crystals, and one 
pOSSessing all of the aforesaid potential advan 
tages and none of the disadvantages of analogous 
prior art mounting arrangements. 
Another and important object of the present 

invention is to provide an improved combination 
of crystal and holder for 'secondary frequency 
standard' work and adapted for use in aircraft, 
floating beacons, and other mobile equipment of 
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the type normally subjected to shocks and trem 
ors of substantial magnitude. 
The foregoing and other objects are achieved in 60 

accordance with the invention by the provision of 
a pair of Oppositely located rotatable bearings 
through Which a clamping force is applied to the 
metalized electrode faces along a nodal axis which 
usually lies adjacent the center of the crystal. 
Thus, any normal operating force tending to 
CauSe relative movement between the metalized 
faces of the crystal and its support is translated 
into rotary movement of the entire assembly 
Whereby friction tending to Wear away the reta 
ized crystal faces is obviated. Suitable means 
are provided, where necessary or desirable, for 
limiting the degree of rotary movement of the 

... assembly within the holder and to prevent dis 
placement of the crystal in the event that the 
assembly is subjected to vigorous shocks or 
trenors of external origin. 
Other objects and advantages will be apparent 

and the invention itself will be best understood 
by reference to the following specification and 
to the accompanying drawing, wherein: 

Fig. 1 is a top plan view of a crystal holder, 
with its cover removed, and embodying the 
invention; 

Fig. 2 is a sectional elevation taken on the line 
2-2 of Fig. 1; 

Fig. 3 is an enlarged fragmentary section taken 
on the line 3-3 of Fig. 2; 

Fig. 4 is a side elevation of the crystal holder 
shown in Figs. 1, 2, and 3; and m 

Fig. 5 is a sectional elevation of a modified em 
bodiment of the invention. 

In the drawing, wherein like reference charac 
ters represent the same or corresponding parts 
in all figures, designates generally an insulato 
ing support or yoke which may conveniently com 
prise a U-shaped member, the legs a, b of 
which are spaced far enough apart to provide a 
clearance space for a quartz or other piezoelectric 
Crystal 3. As indicated at 3a, 3b the crystal 3 is 
provided at its opposite major surfaces with a 
pair of adherent metalized coatings or films 
which comprise the electrodes for the crystal. 
The nodal axis or zone of minimum oscillatory 
movement of the particular crystal illustrated ex 
tends between its major surfaces adjacent the 
Center thereof, and it is along this axis or zone 
that the clamping or mounting force is applied 
to the metalized electrode faces 3a, 3b of the 
Crystal through a pair of axially aligned cylin 
drical bearing members 5a, 5b which are 
mounted to permit of rotatable movement in op 
positely located circular holes in the arms a, b 
of the yoke or frame . The actual clamping 
force in this case is supplied by a bowed metal 
spring 7 which is clamped at its opposite ends 
to the outer surface of the supporting yoke , by 
means of screws 9a, and which bears at its center 
against the bearing member 5a. A preferably in 
flexible metal strip secured by screws 9b to 
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the other leg b of the supporting yoke prevents 
axial outward movement of the opposite bearing 
member 5b. The illustrated embodiment of the 
invention. Wherein one flexible (7) and one in 
flexible () strip supply the clamping force is 
to be preferred over a construction employing 
two flexible clamping members, since in the latter 
case, when the assembly is subjected to sudden 
shock two Springs may give rise to a reciprocat 
ing or 'hunting' movement which, though 
quickly damped, may result in a more or less 
permanent unevenness in the pressure applied to 
the Crystal. 
As shown more clearly in Fig. 3, each of the 

bearing members 5a, 5b is preferably rounded at 
its outer end as indicated at r, r" to minimize fric 
tion at the point at which it contacts its retaining 
member or Spring. Thus, in the absence of any re 
straining force the crystal and its bearing mem 
bers are free to rotate as a unit about their 
common axis so that during normal Operation, 
there can be no friction tending to wear away 
the film-like electrodes 3a and 3b at the points 
where the said supports contact the said films. 
The electrical continuity between the bearings 

and the film-like electrodes is in nowise affected 
even when the angular range of rotation of the 
assembly is a full 360, nor is the oscillating per 
formance of the crystal per se appreciably af 
fected by such rotation. In some cases, however 
(as where an oblong crystal is to be contained in 
a closure of the smallest possible dimensions), it 
is desirable to limit the said angular range of 
rotation and to this end any suitable limiting or 
restraining means may be employed. Thus, re 
ferring particularly to Figs. 1 and 2 the crystal 
may be provided with a Small notch 3c adjacent 
one or both ends thereof, preferably remote from 
its corners for engagement with a wire 3 which is 
anchored to the opposite legs of the U-shape 
yoke . Alternatively, as shown in Fig. 4, the 
crystal may be provided with a recess or hole 37h 
for receiving a small pin 9p which may conven 
iently be attached to one of the screws 9a, which 
hold the retaining member (7 or ) in position 
on the outer surface of the yoke f. W 

Referring particularly to Fig. 3: In some cases, 
as where the installation may be subjected to 
shocks of a magnitude capable of causing the 
crystal 3 to shift its position on the bearings 5a, 
5tb, one or more additional pins p may be pro 
vided to prevent such displacement. The addi 
tional pin or pins may be mounted in or on One 
or both of the bearing members 5a or 5b and 
extend into a hole or recess 3n, provided for the 
purpose along the nodal axis of the crystal. 

Referring still to Fig. 3: It will be observed that 
the leading ends of the bearing members 5c and 
5b are of dished construction, as indicated at d So 
that each presents an annular surface to one of 
the metalized surfaces 3a or 3b. This construc 
tion has been adapted irrespective of the presence 
or absence of the retaining pin 5p since in prac 
tice it has been found that lathe-cut bearings may 
possess high spots adjacent their centers which 
are not easily removed by a lapping process. 

Since the screws 9a are electrically connected 
to the electrode 3a through part 7 and bearing 5a 
and screws 9ty are connected to the other elec 
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Said Screws may be employed as binding posts for 
connecting the crystal 3 to an external circuit, 
not shown. 
Other embodiments and modifications of the 

invention will suggest themselves to those skilled 
in the art. It is to be understood, therefore, that 
the foregoing should be interpreted as illustra 
tive and not in a limiting sense except as required 
by the prior art and the spirit of the appended 
claims. 
What is claimed is: 
1. holder for a piezoelectric crystal compris 

ing a support, a pair of bearings journaled for 
rotation in said support and between which said 
crystal is adapted to be clamped. 

2. The invention as set forth in claim 1 where 
in at least one of said rotatable bearings is 
mounted to permit of axial movement and 
wherein means are provided for applying a 
clamping force to said crystal through said 
axially movable rotatable bearing. 

3. A holder for a piezoelectric crystal compris 
ing a Support, a pair of bearings journaled for ro 
tation in Said support and between which a crystal 
is adapted to be received, and means including 
Said rotatable bearings for applying a clamping 
force to said crystal of an intensity sufficient to 
normally prevent relative movement between 
said bearings and said crystal. 

4. The invention as set forth in claim 3 and 
wherein means are provided for limiting the 
angular range of rotation of said crystal and its 
Said bearingS. 

5. The invention as set forth in claim 3 where 
in said crystal is provided with a cut-away por 
tion and at least one of said bearings is provided 
With a part adapted to be received within said 
cut-away portion of said crystal. 

6. In combination, a piezoelectric crystal hav 
ing metalized electrode faces, a support, and a 
pair of bearings journaled for rotation in said 
Support, and means for applying a mounting 
force to said crystal through said rotatable bear 
ings of an intensity sufficient to normally prevent 
relative movement between said rotatable bear 
ings and Said metalized electrode faces. 

7. In combination, a piezoelectric crystal hav 
ing a nodal axis and a pair of metalized electrode 
faces, a support, and a pair of axially aligned 
bearings journaled for rotation in said support 
for applying a clamping force to said metalized 
electrode faces along said nodal axis. 

8. A holder for piezoelectric crystal compris 
ing a support, a pair of bearing members jour 
naled for rotation on said support and arranged 
in Spaced relation for rotatable movement about 
a common axis, at least one of said bearing mem- . 
bers being mounted to permit of longitudinal 
In OVenent along Said axis, and Spring means for 
applying a biasing force to said longitudinally 
movable member in a direction and of an in 
tensity normally sufficient to maintain said piezo 
electric crystal between said pair of bearing 
members. 

9. The invention as set forth in claim 8 and 
wherein the surfaces of the bearing members 
which are presented to said crystal are of dished 
construction. 

SAMUEL A. BOKOVOY. 
HENRY W. N. HAWK. 

  


