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This invention has relation to piezo-electric 
crystals and more particularly to the manner in 
which the crystals are mounted and enclosed and 
are combined With a condenser. 
At the present time, in many electrical or radio 

circuits in which a piezo-electric crystal is in 
Corporated a fixed condenser is occasionally in 
terposed between one of the electrodes of the 
Crystal and an adjacent vacuum tube, while the 
Second electrode of the crystal is sometimes con 
nected to a resistor which is grounded to the 
metal chassis or base of the instrument. I have 
found that the set can be rendered more com 
pact and the wiring of the same simplified con 
siderably if the condenser can be combined with 
the crystal assembly and be housed thereWith in 
a single container. Hence, the primary object of 
the present invention is to provide means by 
which a condenser and piezo-electric crystal can 
be combined in a single unit, with a portion of 
the container or housing in which the condenser 
and crystal are contained possibly Serving as a 
resistance between one of the electrodes of the 
crystal and the chassis-grounded potential. 

In the accompanying drawing, wherein an ill 
lustrative embodiment of the invention is dis 
closed, Fig. 1 is a Side elevation of a combined 
crystal and condenser and the container there 
for; Fig. 2 is a sectional view taken on the line 
2-2 of Fig. 1, looking in the direction of the ar 
rows; Fig. 3 is a sectional view on the line 3-3 of 
Fig. 2, looking in the direction of the arrows; 
Fig. 4 is a Sectional view taken on the line - 
of Fig. 2 looking in the direction of arrows. 

- Referring to the drawing, indicates the base 
portion of the crystal holder, said base consisting 
of an annular Section of insulating material 
formed With a continuous shoulder 2 constituting 
a seat for the support of the crystal 3 of the 
quartZ or other piezo-electric material. The 
'crystal 3 is sandwiched between a pair of me 
tallic electrodes, shown at and 5 in the known 
manner, the lower electrode 4 being supported 
upon the seat 2. The crystal assembly, consist 
ing of the crystal 3 and the two electrodes 4 and 
5, is held upon the seat 2 by engagement with the 
notches 9 in the wall of the support. A coil 
spring 6 exerts its pressure upon the upper elec 
trode 5 and is confined between the same and a 
domed cap or cover member 7 of the container in 
which the crystal is housed. Spring 6 thus holds 
the crystal assembly resiliently against the seat 
2 and also establishes an electrical connection 
between the cover member 7 and the top elec 
trode 5. 
The insulating-material base is Surrounded 

by a metallic casing 8 which has its circumfer 
ential wall 9 telescoping with the wall of the me 
tallic cover member 7, and the overlapped por 
"tions of the wall 8 and the cover member 7 are 
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Soldered together to thus provide a sealed con 
tainer for the crystal and other parts. 

Extending from the container body 8 is a tu 
bular extension O constituting the stem or plug 
portion of the device, said extension enclosing a 
body of insulating material which protrudes 
Out of the tubular extension 9, as indicated at 
2, the end of the tubular extension being in 
the form of an inturned flange embedded in the 
insulating material, as indicated at 3. Passing 
axially through the insulating material is a 
tubular metallic stem or pin 4 which termi 
nates at its outer end in a rounded head 6 and 
is provided at its inner end with a disk-shaped 
plate 5 of metal or conducting material, said 
plate 5 constituting one of the plates of a con 
denser. Plate or disk 5 is located in the central 
aperture of the insulating base and it is 
spaced from the electrode 4, so that the plate or 
disk 5 will constitute one plate of a condenser, 
and the electrode 4 will constitute the second 
plate thereof, the two plates being separated by 
a Suitable air Space forming a dielectric in the 
known nanner. The spacing of the condenser 
plate 5 from the electrode 4, its thickness and 
area relative to the electrode 4, may, of course, 
be regulated to secure the required condenser 
capacity and no effort is made herein to show 
the correct relative spacing and proportions of 
these parts since the same are to be varied, as 
above stated, to obtain the required results for 
any particular installation. 

In the form shown, the condenser piate 5 is 
disclosed as being fixedly secured on the end of 
the stem, 4, but it will be obvious that adjustable 
arrangement might be had whereby, during as 
Sembly of the described structure, the plate 5 
might be adjusted to or from the second plate 

- of the condenser, consisting of the electrode 4, 
40 

example, the plate or disk 5 might be threadably 
to Secure the required condenser capacity. For 

mounted. On the end of the stem or pin 4- and 
be thus adjustable thereon to enable it to be sit 
uated at the precise distance required from the 
electrode 4. Also, in herein describing the elec 
trodes 4 and 5, I have indicated that the same 
may be metallic plates between which the cry 
stal 3 is Sandwiched. As an alternative for such 
an arrangement, the surfaces of the crystal may 
be plated or metal-coated, and in such an in 
stance one of the metallic platings or coatings 
Will co-operate with the condenser plate 5 in 
forming a condenser. Hence, when herein re 
ferring to the crystal “electrodes' I wish to be 
understood in not only meaning electrodes of 
the metal plate type, but metal coatings or plat 
ings as Well, or any suitable equivalent thereof, 
capable of functioning as a condenser plate in 
the manner herein described. 

In the use of the improved crystal and con 
denser assembly, the same is placed in the cir 
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cuit by the insertion of the stem portion 0, if 
into a standard bayonet-type Socket, which en 
gages the radially extending pins f1 and 8, to 
hold the device in the socket in the known man 
ner. The head 6 at the end of the stem 4 
establishes contact with the central contact 
spring of the socket, thus placing the condenser, 
consisting of the plate f5 and co-operating plate 
4 (the crystal electrode) in the circuit. At the 
same time, the sleeve 0 contacts with the shell 
of the socket, thus closing circuit between the 
same and upper electrode 5 of the crystal. Thus, 
the effect secured in a circuit is that of a fixed 
condenser interposed between one of the elec 
trodes of the crystal and an adjacent tube ele 
ment to which the condenser might be connected. 
At the same time, the effect of a resistor is ob 
tained between the second electrode of the Cry 
stal and chassis-grounded potential, Since the 
metal casing consisting of the electrically con- ; 
nected parts 7, 8 and O, are interposed between 
the electrode 5 and the chassis and might be en 
ployed as a substitute for the conventional re 
sistor. 
From the foregoing, it will be clear that I have 

provided a construction of simple and effective 
form wherein a crystal and a condenser are uni 
tarily housed, with a portion of the crystal as 
sembly serving as one of the plates of the con 
denser, so that simplicity in wiring and conser 
vation of space is had, and other advantages 
secured, as will be readily apparent to those 
skilled in this art. 
What l claim is: 
1. A crystal mounting comprising, a support 

of insulating material, a pair of electrodes, a cry 
stal interposed between the same, means for 
holding the crystal and electrodes on the Sup 
port, a stem of insulating material extending 
from the support, a metallic pin extending 
through the stem, one end of the pin terminating 
near one of the electrodes, and a plate carried 
by said end of the pin and located near but 
spaced from the electrode whereby said plate and 
electrode co-operate to form a condenser. 

2. In a crystal mounting, an insulating Sup 
port including a seat, a crystal and electrodes 
held on said seat, a plug portion extending from 
the support, a metallic enclosure for the Support 
and plug, a metal cover fitted over and Secured 
to the enclosure, a spring interposed between the 
cover and one of the electrodes, a pin extending 
through the plug, said pin having a head at one 
end of the plug and having a disk at its opposite 
end, the disk being located within the Support 
and adjacent to and spaced from one of the elec 
trodes whereby said disk and said electrode co 
operate to form a condenser. 

3. In a crystal mounting, a seat upon which a 
crystal and electrodes are supported, a stem of 
insulating material extending from the seat, a 
metal shell surrounding the seat and a Substan 
tial part of the stem, a cover member fitted over 
and enclosing the top of the shell, a Spring in 
terposed between said cover member and one of 
the electrodes to thereby urge the crystal and 
electrodes toward the seat, a pin extending 
through the stem and exposed at one end of the 
same, the opposite end of the pin carrying a 
disk spaced from and extending Substantially 
parallel to one of the electrodes whereby said 
electrode constitutes one of the plates of a con 
denser and the disk constitutes the Second plate 
of the condenSer. 

4. In a crystal mounting, a metallic housing, 
a seat of insulating material located within the 
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housing, a crystal and electrodes supported on 
said seat, means for resiliently urging the crystal 
and electrodes toward the seat, Said means estab 
lishing electrical connection between the hous 
ing and the first of the electrodes, the housing 
including a plug extension containing insulating 
material, a pin extending through said insulating 
material and carrying a condenser plate at one 
end, said plate being located adjacent to the 
second one of the electrodes, whereby Said Sec 
ond electrode serves as a second condenser plate. 

5. In a crystal mounting, a housing enclosing 
a crystal having electrode portions, a condenser 
plate within the housing located adjacent to one 
of the electrode portions whereby said electrode 
portion will act as the second plate of the con 
denser, the condenser plate having a terminal 
located externally of the housing and insulated 
from the same, and the second electrode portion 
of the crystal being electrically connected to the 
housing, said housing having a plug extension for 
fitment in a socket. 

6. In a crystal mounting, a metallic housing, 
an annular seat of insulating material located 
within the housing, a crystal and electrodes Sup 
ported on said seat, spring means for resiliently 
urging the crystal and electrodes toward the 
seat, said spring means establishing electrical 
connection between the housing and the first of 
the electrodes, the housing including a tubular 
metal plug extension containing insulating ma 
terial, a pin extending axially through Said in 
sulating material and carrying a disk-like Con 
denser plate at One end, said plate being located 
adjacent to the second of the electrodes, whereby 
said second electrode serves as a Second conden 
ser plate, said pin having an end located at the 
end of the insulating material and Spaced from 
the metal plug extension. 

7. In a crystal mounting, a metal housing hav 
ing a plug portion, a crystal and electrodes con 
tained in the housing, one of the electrodes be 
ing electrically connected to the housing whereby 
the housing serves as a resistor, a condenser plate 
in the housing and insulated therefrom and 
spaced from the second electrode, the latter elec 
trode serving as a second condenser plate, and 
an extension from the condenser plate, extending 
through the plug and terminating in a contact 
member. 

8. A crystal mounting comprising, a metallic 
holising, a support of insulating material, a pair 
of electrodes, a crystal interposed between the 
electrodes, means for holding the crystal and 
electrodes in the Support, a metallic pin insulated 
from the metallic housing, one end of the pin 
terminating near One of the electrodes, and a 
plate carried by said end of the pin and located 
near but spaced from the electrode whereby said 
plate and said electrode co-operate to form a 
condenser. 
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