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This invention relates to a new and useful
piezoelectric crystal mounting, and more par-
ticularly to the type having non-conducting elec-
trodes.

An object of this invention is to provide a rigid
mounting with a flexible support for high fre-
quency thickness, shear crystals in which the
electrodes are made of quartz, or a non-conduec-
tor with approximately the same coefficient of
expansion as quartz, and with metallic coatings
on the front face of the electrodes with portions
of this coating thicker than in the central area.

The electrodes forming the crystal holder of
this invention are preferably made the same size
as the oscillating crystal and lapped flat. A small
terminal spot of metal is fired on the back face
adjacent to the edge and covering a small area
of the edge. A metallic coating is applied to the
central area of the front face either by evapora-
tion, by chemical deposit, or by a silk screen
method. The metallic coating extends out to the
edge to make contact with the fired metal termi-
. nal spot on the back face. Another metallic coat-
ing is applied on the front face adjacent to the
edge either in a continuous band, in segments, or
spots of any shape, and coated thicker than that
of the coating on the central area to furnish a
small airgap between the central area coating
and the oscillating crystal. This edge coating
does not make electrical contact with the central
area. .
The crystal holder assembly includes two of the
above mentioned electrodes; a piezoelectric erys-
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tal is placed between the two electrodes with the -

front face next to the crystal. This crystal holder
assembly is clamped to a base with coil spring

terminal clips which are soldered to the contact .

pins of the holder The spring terminal clips
are secured to the fired metal spot on the elec~
trodes with a conducting cement.

This invention will be more clearly understood
by referring to the accompanying drawing, in
which:

Fig. 1 is a front elevatinn of the electrode of
this invention;

Fig. 2 is a cross-section of Fig. 1;

Fig. 3 is a rear eclevation of Fig, 1;

Fig, 4 is an end elevation of the crystal holder
of this invention;

Fig. b is a front elevation of Pig, 4;

Pig. 6 is a front elevation of another modifica-
tion of the invention;

Fig. 7 is a eross-section of Fig, 6;

Fig. 8 is a front elevation of a still further-

" modification of the invention; and
Fig. 9 is a cross-section of Fig. 8.
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-same manner as the central area 2.

2

Referring now in detail to Figs. 1, 2 and 3 of
the drawing, the non-conducting disc electrode
| is made of quartz, ceramic or similar materials
having essentially the same coeflicient of thermal
expansion as the quartz plate or crystal element.
In order that the disc | can act as a crystal
holder electrode, it has located thereon a circular
metallized portion 2 which is applied on the
central area by either chemical deposition, evap-
oration, or by being fired on by a silk screen proc-
ess. The peripheral edge of disc | has located
thereon four metal segments 8, 4, 5 and 6. The
segments 3, 4, § and 6 are also metallized in the
However,
the segments are coated thicker than that of the
central area 2, and this area 2 serves as one of
the crystal electrodes. The increased thickness
of the segments furnishes an air-gap between
the central area and the erystal element, and
therefore does not make electrical contact there-
with. The electrical contact between the cen-
tral area 2 and each one of the terminals of the
crystal holder is made by means of an outwardly
extended strip or path 1 which is provided with
a terminal edge area 8 indicated between the
dotted line in Fig. 1 and the full line in Fig. 3.

The crystal holder mounting is shown by Figs.
4 and 5 wherein the crystal element 10 is sup-
ported between two electrode discs { and {A.
The crystal element 10 is very thin relative to its
diameter. The two surfaces are ground slightly
convex to insure that the crystal will oscillate,
as I have found that on very thin crystals, if the
surfaces are not parallel or slightly concave, the
crystal element will not properly oscillate. A
base 11 of metal (such as Kovar) is provided with
two terminal studs 12 and {3 which extend
through base 1. The terminal studs are insu-
lated by a glass bead construction which includes
glass terminal beads 14 and I5. The terminal
studs, the base, and the glass beads, or any simi-
lar insulating material, must have approximately
the same coefficient of thermal expansion in
order that they will bond properly together to
insure a hermetically sealed joint. If desired,
the base 11 could be made of insulating material
with terminal studs secured to the base by any
suitable means, such as having molded integral
therewith suitable terminal bushings or by the use
of suitable threaded studs and locking nuts. The
assembly comprising crystal element 10 and elec-

_trodes | and |A is clamped with coil spring clips
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16 and 1. The spring clips are soldered to the
contact terminal pins {2 and 13 of the holder
at a point 18. The upper portion of the spring
clips are bent in the form of a circular loop I8
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and are secured to the fired metallic spot 8 with
any suitable conducting cement. The holder is
_inclosed by a casing member IC which is se-
cured to the base Il by soldering at S, or by
any other suitable means to hermetically seal the
crystal therein.

Another modification of the non-conducting
electrodes of this invention is shown by Figs. 6
and 7, wherein the non-conducting disc 20 has
a metallic center coating 21 applied to the front
face in a similar manner to that of coating 2
described above, A plurality of small circular
spots 22 to 21, inclusive, are located symmet-
rically around the face of disc 20, adjacent to the
edge. The spots 21, although shown circular,
may be of any shape or configuration. The air-
gap between the crystal can be obtained by a
non-conducting coating in an area adjacent to
the edge, or by having a raised portion which
can be molded by using a ceramic or a similar
non-conductive disc. The circular electrode por-
tion 21 is provided with an outwardly extending
strip or path 28 which extends over the edge of

disc 20 and terminates in a semi-circular portion’

29, as is indicated in Fig. 7.

Pigs. 8 and 9 disclose a still further modifica-~
tion of this invention, wherein a molded ceramic
disc 30 has located thereon a central metallic
electrode area 31. The peripheral edge is pro-
vided with a circular path 32. The circular path
32 is not continuous and is provided with a
spaced gap portion 32A. Between the gap Dpor-
tion 32A there is located a metallic conducting
path 33 which extends over the pehipheral edge

of disc 32 and carries over to the opposite face :

where it terminates in a semi-circular terminal
portion 34. The crystal element of this modifica-
tion is supported in a similar manner to that
shown by Pigs. 4 and 5, the terminal springs
{6 and (1 being connected to the opposite semi-
circular metallic portions 34. The peripheral
edge portion 32 is of greater thickness than the
central electrode portion 31, in order to provide
a proper air-gap for the crystal. The complete
erystal holder is inclosed within a casing similar
to that indicated at IC in Figs. 4 and 5.

What is claimed is:

1. A piezoelectric crystal device comprising a
piezoelectric crystal, a crystal electrode made of
a material with the same coefficient of expansion
as said erystal located on each side of said crys-
tal, each one of said crystal electrodes having
substantially the same area as said crystal, said
crystal electrodes having permanently afixed
thereto a central metallic electrode portion on
one of its faces and also a noncontinuous periph-
eral metallic band portion located on the same
face as said central metallic electrode portion,
said noncontinuous peripheral metallic band por-
tion being thicker than said central metallic
electrode portion to provide an air-gap between
the faces of said crystal and said electrodes.

2. A crystal holder comprising a piezoelectric
crystal, a ceramic electrode mounted on each side
of said crystal, each one of said crystal electrodes
having permanently affixed thereto a central
metallic electrode portion located thereon, a non-
continuous peripheral metallic band portion lo-
cated on the same face as said central metallic
portion of said electrode permanently affixed
thereto, the noncontinuous peripheral edge being
thicker than the central metallic band portion to
provide an air-gap between the faces of the crys-
tal and said electrodes. -

3, A piezoelectric crystal device comprising a
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plezoeleciric crystal, a non-conducting electrode
located on each side of said crystal, each one of
said crystal electrodes having a central metallic
portion, a noncontinuous peripheral metallic
band portion located on the same face as the said
central metallic electrode portion, said noncon-
tinuous peripheral metallic portion being thicker
than that of said central electrode portion to
provide an air-gap between the faces of the crys-
tal and said electrodes, and a conductive metallic
path extending out from the central metallic
portion to the zone of the peripheral metallic
band portion in such manner as to be insulated
therefrom.

4. A crystal electrode holder comprising a
piezoelectric crystal, a non-conducting electrode
of insulation material having essentially the same
coefficient of expansion as said crystal and being
located on each side of said crystal, each one of
said electrodes having a central metallic electrode
portion on one of its faces and a noncontinuous
peripheral metallic band portion located on its
same face as said metallic band portion, said non-
continuous peripheral metallic band portion being
thicker than said central metallic portion to pro-
vide an air-gap between the faces of sald crystal
and sald electrodes, and a conductive metallic
path extending out from the central metallic por-
tion to the zone of peripheral metallic portion in
a manner to be insulated therefrom.

5. A piezoelectric crystal comprising a circular
non-conducting dise, said circular non-conduct-
ing disc having a central metallic electrode por-
tion on one of its faces, a noncontinuous periph-
eral metallic band portion located on the same
face as said central metallic portion, the non-
continuous peripheral metallic band portion being
divided into spaced arcuate portions, the arcuate
portions being thicker than the central metallic
portion to provide an air-gap between the faces
of the crystal and said electrode.

6. A piezoelectric crystal device comprising a
piezoelectric crystal, a natural crystal electrode
mounted on each side of said piezoelectric crystal,

5 a central metallic electrode portion on one of the

faces of said crystal electrode, a metallic portion
comprising a plurality of circularly spaced arcu-
ate segments located on the same face as said
central metallic electrode portion, said segments
being thicker than the said central metallic por-
tion to provide an air-gap between the face of
said crystal and said electrode. :

7. A piezoelectric crystal device comprising a
piezoelectric crystal, an artificially produced crys-
tal eleetrode arranged to be mounted on each side
of said piezoelectric crystal, a central metallic
electrode portion on one of the faces of said
crystal electrode, & metallic portion comprising a
plurality of spaced arcuate segments located on
the same face as said central metallic electrode
portion, said segments being thicker than the
said central metallic portion to provide an air-
gap between the face of said crystal and said
electrodes.

8. A piezoelectric crystal device comprising a
piezoelectric crystal, a non-conducting electrode
mounted on each side of said crystal, each one
of said crystal electrodes having a central metallic
portion, a noncontinuous peripheral metallic
band portion including a plurality of metallic
spots located on the same face as the said central
metallic electrode portion, said metallic spots on
said noncontinuous peripheral metallic band por-
tion being thicker than said metallic central elec~
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trode portion to provide an air-gap between the
faces of the crystal and said electrodes.

9. A crystal electrode holder comprising a
piezoelectric crystal, a pair of non-conducting
electrodes of insulation material having essen-
- tially the same coefficient of expansion as said
crystal, each one of said electrodes having a cen-
tral metallic electrode portion on one of its faces
and a noncontinuous peripheral metallic band
portion located on the same face as said metallic
portion, said noncontinuous peripheral metallic
band portion being thicker than said central me-
tallic electrode portion to provide an air-gap be-
-tween the faces of said crystal and said electrodes,
a base for said crystal holder, and a pair of spring
terminal connection members insulatingly sup-
porting said crystal and the pair of electrodes
above said base. .

10. A piezoelectric crystal device comprising a
piezoelectric crystal, a, crystal electrode made of a
material with the same coefficient of expansion as
said piezoelectric crystal located on each side of
said piezoelectric crystal, each one of said crystal
electrodes having substantially the same area as
said piezoelectric crystal, a central metallic elec-
trode portion permanently affixed to one of the
faces of said crystal electrode and also a coating
of metallic material arranged solely on the mar-
ginal area of one side of said crystal eléctrode
and extending only over a portion but not the
entire marginal ‘area of the crystal, said coating
of metallic material being thicker than the cen-
tral metallic electrode portion to provide an air
gap between the faces of said piezoelectric crystal
and said crystal electrodes.

11. A piezoelectric device comprising a piezo-
electric crystal, a crystal electrode made of a ma-
terial with the same coefficient of expansion as
said crystal located on each side of said crystal,
each one of said crystal electrodes having sub-
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stantially the same area as said crystal, said crystal

electrodes having permanently affixed thereto a
central metallic electrode portion on one of its
faces and also spaced metallic portions arranged
around the periphery of said crystal and per-

manently affixed to one surface thereof, said 45

spaced metallic portions being thicker than said

central metallic electrode portion to provide an
air gap between the faces of said crystal and said
electrodes.

12. A piezoelectric device comprising a piezo-
electric crystal, a crystal electrode made of a ma-
terial with the same coefficient of expansion as
said crystal located on each side of said crystal,
each one of said crystal electrodes having sub-

“stantially the same area as said crystal, said Ccrys=-

tal electrodes having permanently affixed there-
to a central metallic electrode coating on one of
its faces and also a noncentinuous peripheral me-
tallic band coating located on the same face as
said central metallic electrode coating, said non-
continuous peripheral metallic band coating be-
Ing thicker than said central metallic electrode
coating to provide an air gap between the faces
of said crystal and said electrodes.

13. Crystal -holder comprising s piezoelec-
tric crystal, a ceramic el-ctrode mounted on each
side of 'said crystal, each one of said crystal elec-
trodes having permanently affixed thereto a cen-
tral metallic electrode portion located thereon,
an arcuate shaped incomplete metallic ring per-
manently affixed to said crystal and located on the
same face as said central metallic portion of said
electrode, the arcuate shaped incomplete metallic
ring being thicker than the central metallic band
portion to provide an air gap between the faces
of the crystal and said electrodes.

LAWRENCE LE ROY DIMMICK.
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