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This invention relates to an improved form of 
piezo-electric crystal holder and particularly to 
methods of Supporting the crystal. 
An object of this invention is to simplify and 

improve piezo-electric quartz crystal holders, par 
ticularly those used for low frequency circuits. 
A feature of this invention is the means by 

Which a crystal is retained by a slight depression 
located at the nodal point therein. 

Certain types of quartz crystals used mainly for 
low frequencies have a mode of vibration with a 
nodal point in the center of the large faces. 
When these are used for filter purposes, the prob 
len arises as to how to mount them. An air gap 
holder Would be unsuitable, as a change in the air 
gap would produce a change in the filter char 
acteristics. The best Way to eliminate the air 
gap is to plate the electrodes on the Crystal Sur 
faces. The crystal must then be supported at the 
nodal point. In the past, this support has con 
Sisted of a holder With tWo Small pins opposite 
each other and making connection With the plat 
ing by pressure at the nodal point. This is un 
desirable, since the crystal characteristics are 
changed if the pins should not be centered cor 
rectly on the Crystal nodal point. There is also 
the disadvantage that the Crystal may shift its 
location due to jars, perhaps received during 
shipment. This Would change the Crystal char 
acteristics and there is the possibility of destroy 
ing the plating beneath the supporting pins. 
Our invention. Overcomes the above-mentioned 

difficulties, as will be seen by referring to the 
accompanying dra Wing, in Which: 

Fig. 1 is a plan view of a piezo-electric crystal 
which is intended to be supported at its nodal 
point; 

Fig. 2d. is a sectional view of Fig. 1, the Section 
being taken on line 2a-2a; 

Fig. 2b is a section similar to that of Fig. 2d., 
except for the mounting means; 

Fig. 3 is a plan view of a piezo-electric crystal 
holder; 

Fig. 3a is a sectional view of Fig. 3, showing 
the mounting springs for retaining a crystal 
shown in Fig. 2d.; 

Fig. 3b is another embodiment of the mount 
ing springs for retaining a crystal, shown in 
Fig. 2b; 

Fig. 4 is a plan view of a circular type of crystal 
holder; 

Fig. 4a is a partial plan view of a holder similar 
to that of Fig. 4, except that the Springs are disc 
shaped; 

Fig. 5 is a cross-section of Fig. 4; 
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Fig. 5a is a cross-section of Fig. 4d.; 
Fig. 6 is a plan View of a still further enbodi 

ment of this invention; and 
Fig. 7 is a section of Fig. 6; and 
Fig. 8 is a section of a crystal holder having an 

air gap. 
Referring now in detail to the figures of the 

drawing, it will be seen that the holder is con 
Structed of Springs S supported on a block of 
insulating material I. Mounted on springs S is 
a pair of Supporting pins for the quartz crystal. 
These pins may be in the form of Small balls D, 
as shown in Fig. 3d, or a pair of pins E, shown in 
Fig. 3b, which are provided with two shoulders 
of different diameters. When the small balls D 
are used, the quartz crystal is ground out at the 
nodal point to fit the small balls, as shown in the 
depressed portions A of Fig. 2a, or A in Fig. 1. 
However, if the Small stepped or shouldered pins 
E are used, a Small hole C is drilled through the 
Crystal at the nodal point and is of Such a size as 
to admit only the Small diameter of the pin E. 
The larger diameter of the pin then forms a Sup 
porting shoulder, the Smaller diameter being em 
ployed to prevent the crystal from shifting its 
location. The crystals as shown in Fig. 1 are 
ground or drilled as desired, and then to improve 
their electrical characteristics are plated with a 
conducting material, such as for example, gold, 
to provide Suitable electrodes T for the crystal. 
The balls D or pins E then provide connection 
from the electrodes, as Well as a Support from 
which the quartz cannot move, due to jars or 
vibrations. The crystals may be readily removed 
and replaced, the construction being such that 
they must be returned to the same place. To in 
sure a good electrical contact between the pins 
and electrodes, it is preferred that pins D and E 
also be gold plated, thus providing good electrical 
conductivity, as Well as preventing oxidization. 
As is Well known to those skilled in the art, the 
grinding or drilling of the quartZ, Will change its 
characteristics slightly, but once ground, the 
characteristics of the crystal Will not change. 

Referring now to the embodiment shown by 
Figs, 4 and 5, an insulating ring R has mounted 
thereon three Support springs F, G and H, each 
of which is equipped. With either balls D or pins E, 
located in the center of each Spring for retaining 
a Crystal Q. Which is similar in shape to the 
crystal shown in FigS. 1 and 2a, or 2b. Although 
a strip type of Spring is shown, in Fig. 4d. and Fig. 
5d it is illustrated that any Or all of the Springs 
F, G' and H' could be made in the form of a 
circular disc, particularly if spring G is made into 
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a disc and ring R divided in three parts and 
bound together by any Suitable means (not 
shown), it will provide a shielding effect upon 
Springs F and H, the central Spring G may be 
employed as making a common connection be 
tween two quartz crystals Q, as clearly shown in 
Fig. 5. This type of holder is particularly useful 
in certain filter circuits which have a common 
connection for the two crystals. 
A still further type of crystal holder is shown 

by Figs. 6 and 7, which consists of three Springs 
J mounted upon an insulating block I With either 
balls or pins mounted near the ends of the Crystal 
supports. Three springs are used for the same 
purpose as in the first type of holder. This Sec 
ond type of holder has the advantage that the 
crystals can be inserted in or moved from the 
holder somewhat more easily than in the One 
shown in Fig. 4. In all types of holders, Springs 
may be made to provide Soldering lugs L to make 
connections to the plated electrodes through the 
springs. These springs also provide protection 
against jars breaking the quartz as the size of the 
supporting pins must be small in relation to the 
area of the Crystal. 

Fig. 8 shows an additional embodiment of an 
air gap type of crystal holder which is particularly 
adapted to piezo-electric crystal oscillators, in 
which it is better to provide an air gap in place 
of the plating provided for use with filter cir 
cuits for the reason that When the crystals are 
used as oscillators there is a possibility of the 
plating wearing away. This, however, could be 
prevented to Some extent by making the plating 
heavier under the balls D at the support point A 
in Fig. 2d or under the larger diameter of the 
pins E surrounding the aperture C in Fig. 2b. 
For an OScillator, it would be better to eliminate 
the plating entirely and use an air gap type of 
holder as in Fig. 8. This consists, as before, of 
the stepped pins E, the smaller diameter being 
used to locate the crystal properly at its nodal 
point. The larger diameter is used as a support 
and as a Spacer to provide an air gap for the elec 
trodes U. The electrodes U are of conducting 
material, Whereas the pins E, in this case, are 
not necessarily conducting. The shape of the 
electrodes U and their mounting methods are not 
shown as these will vary depending on the de 
Sign of the equipment with which they are used. 
Although only a few modifications of this in 

Vention are shown, it is to be distinctly under 
stood that it should not be limited to the precise 
showing therein. 
What is claimed is: 
1. A piezo-electric crystal holder comprising a 

Crystal having an aperture located at its nodal 
point, Said aperture extending from one surface 
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2,247,627 
to another and a plurality of spring members, a 
plurality of stepped pins secured to one end of 
Said Spring members, Said pins having the step 
ped portion located on each face of said crystal 
and the Small diameter portion of the pins ex 
tending through a portion of said aperture. 

2. A piezo-electric crystal comprising a crystal 
having a concave depression located at the nodal 
point on both faces of said crystal, and a plated 
electrode formed on each face and concave de 
pression of said crystal. 

3. A piezo-electric crystal holder comprising a 
piezo-electric crystal, a ring of insulating ma 
terial Surrounding said crystal, a plurality of me 
tallic disc-like Spring members supported by said 
ring, each Spring member having means for re 
taining Said crystal at its nodal point. 

4. A piezo-electric crystal holder comprising at 
least two piezo-electric crystals, an insulating 
ring, a plurality of Spring members located on 
Said ring, at least one of said spring members 
forming a common connection for two piezo-elec 
tric crystals, and means located on said springs 
for retaining said crystals at their nodal points. 

5. A piezo-electric crystal comprising a Crystal 
having a concave depression located at the nodal 
point on both faces of said crystal, and an elec 
trode formed on each face of said Crystal and 
concave depression by plating. 

6. A piezo-electric crystal oscillator holder 
Comprising a piezo-electric crystal having a cen 
tral aperture, electrodes for said Crystal, and in 
Sulating means located at said aperture to Space 
Said Crystal from said electrodes. 

7. A piezo-electric crystal oscillator holder 
Comprising a piezo-electric crystal having a cen 
tral aperture, electrodes for said Crystal, and in 
Sulating pins located to extend in said aperture to 
Space Said Crystal from said electrodes. 

8. A piezo-electric crystal comprising a Crystal 
having an aperture located at its nodal point, 
means for supporting said crystal at its nodal 
point, and a plated electrode formed on each 
apertured face of said Crystal, the thickness of 
Said plated electrodes being increased at the nodal 
point of said crystal. 

9. A piezo-electric crystal holder comprising 
two Piezo-electric crystals, a plurality of insulat 
ing rings Surrounding said Crystals, a plurality of 
Spring members located on said rings, at least 
One of Said Spring members being in the form of 
a disc, Said One Spring member being interposed 
between said crystals to form a shield and com 
non connection for the two piezo-electric Crystals, 
and means located on said springs for retaining 
Said Crystals at their nodal points. 
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