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20 Claims:
The highly developed art relating to holders for
biezoglectric crystals has been primarily directed
thus far to applications calling for utmost preci-
sion, very close tolerances, and accordingly ex-

‘pensive installations. Now with manufacture :

about to emerge again on 4 commercial and cofi-
‘sequently highly competitive: basis, it” becomes
important to the expanded use of such crystals
that they be produced in accordance with as-
sembly line prineciples 1equ1r1ng a minimum’ of
precision consistent with proper’ performance and
simple operations permitting the*employment of
semi-skilled -or unskilled labor.

Various mounts of the so- -called pressure type
have been proposed and used prior to-this time,
but - they have not adapted thernselves-to stb-
assembly techniques nor have they eimbodied self
adjusting features of the type which are inhetrent
to-thé structure herein proposed.

In- accordance  with - this invention a tubular
body, which may be of dieléctric material afd
of substantially uniform cross=section; receives a
piedoelectric crystal- having predetelmlned char-
acteristics sandwiched between a pair of opgosed
electrodes and & pair of resilient elements which
bedr upon the inner wall of the tubular body and
the respective electrodes, serving as a resilient
transverse ‘support for the-crystal and its elec-
trodes,

This-sub-assembly may then be combined: with
a base'sub-assembly which may comprise a ‘plu-
rality of ‘términal pins molded in the base body
in pressure tight relationship, the -inner ends of
which! ‘may- be provided with -contact elements
inteénded  for interposition’ between the crystal
eléetrodes-and- the springs-or other- resment sup=-
perting elements provided: in-the tubular body
The inner surface -of the base may be provided
with' a ' projection:-designed to- extend”into* the
tubular body; when assembled, to serve as a-locat-
ing: means for the longitudinal position of the
crystal-and electrodes. A grooved shoulder nesr
the edge of the base may provide a: gasket seat
foreooperation with a shouldered envelope,

The crystal @ssembly and base assembly may
be combined by forcing the contact elemerits 1nto
position between the respective electrodes and re-

silient elements until the base projection en-
cotinters one or more of the components within
thé tubular body. The assembly formed' thus
far miay then be inserted inte the larger end
of an’envelope the walls of which may be-either
tapered or ‘eylindrical terminated by an arcuate
closed end, preferably of conducting metal, to-

gether with a somewhat resilient cover for thé

tubular body, which cover will preferably have
a*dimension in excess of that ericountered: to-
wards the reduced portion of the envelope, so
that when the shoulder of the envelope engages
th& gasket provided on the base ‘shoulder; the
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cover will bucklé to provide a resilient support
foz the end ‘of the tubilar body and its contents.
A'skirt at'the enlarged end of the envelope may
then be crimped, rolled or otherwisé deformed
nte-elamping” rela,tmnshm with the base.

A'raors complete’ understanding of the inven-
LLOYI wﬂl Tollow fromy 9 déscription of the accom-
ing drawings Whelem

Mg 'ig a plah, partially broken away, of the
assembled bolder

10 2 is an elévation in section of the as-
Bbled holder:
7.3 is g secmon along line 3—3 of Fig. 2;

Mig. 4 is 'an exploded view of the crystal sub-
“ssembly,

Fig: 5is an enlarged ffagmentary elevation ‘of
the fbase and

Fig. 6 13 o fragméntsry section” along line 6-—§
of Fig. 3.

The "assemibled crystal holder, best illiistrated
in mgs 1 and 2 comprlses a base 10, preferably
of molded plastic composition, having a desired
number of terminal pins 12 anchored therein in
pressure tight relationship, TheSe pins  are
rormed with intermediate fanges (4 which asstire
their locatm“ and retention in the molded com-
position:  The' hase is' formed with a stepped
m rginal ‘shoulder 16 containing’ an annuldr
cOve or depression ‘18 into which a ‘volumetric
gasket 28-is gressed to perfétt a séal when the
snvelope 2% is crimped into position on the base.
A central progectmn 24 on the upper surface of
the base’ serves as a locating element for the
crystal assembly as will be described.

The envelope' 22 is dewicted as a drawn ot
stamped wietallic mc*nber of generally ‘cylindrical
form, having g larger open’ baee termm ating in
a sKirt 28, and a smaller closed base 28. Thé'side
walls of ‘the envelope 23 may ke guﬁ:mently ta-

‘pered to preduce a° generally- frus to-corical form

of ‘larger-diametér at the open’ end and/or may
be provided with g’ aeveloped peripheral sphier 1cal
radius 29 at the closad’end 28. This ar ranfrement
serves to reducé the inside diameter of the en-
‘velope 22 in'the reégiohn of its closed aid ¢ for a pur-
pose which will betome apnalent As shown in
Fig. 2, the portion of the env eldpe fromi- whlcn the
skirt depends ‘is formed with @ shoulder 39 for
cooperation with the shoulder {6 oni the base to
bear upon the gasket inter posed between them:

A tubular body 32, fabricated of one or more
dielectric miaterials or comp051tely of - dielectric
material and metal, sefves as a housing fCu tha
crystal assémbly. This body is 1ece1ved within
the ‘envelope 22 ~and stipported- longfsudmany
thereih against a resilient coves 24, which may be
formed ‘of dlelectuc 1mp1e"nated fish- bapex -or
the iike; ahd which’ ‘may have spaced prOJectlons
defining g or eferably ‘polygona 1 plan, for envage-
mient with the radiiesd and /o arctate portion of
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the envelope internal wall so that a wedging-
buckling action will be produced as the cover is
advanced towards the closed end of the envelope.
The lower end of the tubular body'is seated upon
the upper surface of the base so that when the
parts are assembled, the cover 34 exerts a resilient
action at the upper end of the body in its sup-
porting capacity. ‘

Within the tubular body, a piezo-electric crystal
86 is arranged between opposed electrodes 38 and
a pair of opposed springs 4@ which bear upon the
inner wall of the tubular body and the electrodes.

Electrode terminals 42 containing grooves 44,
complementary with the upper ends of the ter-
minal pins 12, are soldered or otherwise secured
-to their respective terminal pins, the upper ends
‘of the terminals extending between the springs
and electrodes to effect good electrical contact
with the latter.

It will be noted that the springs 40, or other
suitable resilient means, will not only provide
transverse resilient supports for the crystal and
electrodes, but will tend to rotate the elements
with respect to the relatively fixed terminals until
proper contact is assured.

. The components are preferably assembled as a
comblnamon of three separate subassemblies: the
crystal subassembly, the base subassembly and
the envelope. The preformed base formed as a
unit with its anchored terminal pins will have
the gasket 20 properly seated on the stepped
shoulder 30 and the terminals 42 will have their
lower grooved ends soldered or otherwise secured
to the upper ends of the terminal pins.

An electrical connection to the outer shell or
‘envelope 22 through one of the base pins when
tequired, may be provided by soldering, welding
‘or otherwise affixing to one or more of the desired
terminal pins 2 at the point 41 where the elec-
trode terminals 42 are affixed to terminal pins 12
or by affixing to0 a separate terminal pin 43, as
depicted in Fig. 6, provided for shell connection
.only, a strip 45 of conducting material which may
“-assume the form of metallic thin strip silver,
nickel, nickel silver, or other suitable material.
This conducting strip may be extended over the
-sealing gasket 20 and base shoulder 16 to a posi-
‘tion between the base {0 and the shell skirt 26
whereby pressure contact is effected between the

.conducting strip 45 and the shell skirt 26 upon

crimping or sealing of the shell skirt over the
‘base. This relationship provides a permanent
electrical connection between the conducting strip
and shell without adversely affecting the pressure
tight seal between the base body and the envelope.

The envelope will receive the cover 34 so that
its spaced projections or corners will become
slightly bent or buckled after it is driven home
towards the reduced end of the envelope inuer
wall and thereby provide g resilient support longi-
tudinally of the crystal subassembiy.

The tubwar body will preferably have one of its
open ends supported on a plane surface for recep-
tion through the other open end of the crystal,
electrodes and springs.

Then holding the tubular body so as to prevent
ejection of the crystal, electrodes and springs, the
terminals 42 will be forced between the respective
springs and electrodes until the lower end of the
tubular body becomes seated on the upper surface
of the base. The envelope containing the cover
will then be applied over the tubular body and its
contents until the lower skirt of the envelope
surrounds the base, the shoulder of the envelope
coming to rest upon the gasket carried by the

10

shoulder on the base. Then, with the envelope
and base forced together so as to distort the gas-
ket into sealing position, the lower end of the

-envelope skirt will be crimped or:otherwise de-

formed near the lower surface of the base to
maintain the seal and retain the parts in assem-
bled mechanical and electrical relationship. As
the envelope and base are drawn together, the
projection 24 on the upper surface of the base
will engage the components within the tubular

‘body and force them against the cover 34 until

the predetermined positioning is completed. It

" will be noted that the cover 34 comes to rest in
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the assembled holder at a position near the closed
end of the envelope where the convergence is
greatest, thus effecting the buckling of the cover
corners so as to provide the resilient longitudinal
support.

The foregoing description of the embodnnent
selected for illustration of the present invention
has treated an example of the manner in which
the invention can be applied. This example
should not be construed as restrictive beyond the
scope of the appended claims.

I claim:

1. A holder for a piezo electric element com-
prising a conductive envelope having an open
end; 2 piezo electric element, electrodes and
mounting means received within said envelope;
a non-conductive base forming a closure for the
open end of said envelope, said envelope being
deformed into clamping relationship with said
base, deformable gasket means providing a
volumetric seal between an intermediate portion
of said envelope and base, and electrode terminal
means projecting through said base in pressure
tight relationship.

2. A holder for a piezo electric element com-
prising a unitary metallic envelope having an
open end; & piezo electric element, electrodes and
resilient mounting means received within said
envelope; a non-conductive base and a deform-
able gasket forming a pressure tight closure with
an intermediate portion of said envelope, element
locating means formed on said base, said enve-
lope being deformed into clamping relationship
with said base, and electrode terminal means
projecting .from said base.

- 3. A holder for a piezo electric element com-
prising a unitary envelope having an open end;
a tubular body housing a piezo electric element,
electrodes and mounting means received within
sald envelope; a base forming a closure for the
open end of said envelope, said envelope being
deformed into clamping relationship with said

‘base, gasket means providing a seal between said

envelope and base, and electrode terminal means
projecting from said base.

4. A holder for a piezo electric element com-
prising a unitary envelope having an open end;
a tubular body housing g piezo electric element,
electrodes and mounting means, and a cover for
said body received within said envelope; a base
forming a closure for the open end of said en-
velope and providing locating means for said
element, said envelope being deformed into
clamping relationship with said base, gaskef
means providing a seal between said envelope
and base, and electrode terminal means project-
ing from said base.

B, A holder for a piezo electric element com-
prising a unitary conductive envelope having an
intermediate step and an open end; g piezo elec-
tric element, electrodes and mounting means re-
ceived within sgid envelope; a non-conductive
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base forming a closure for the open end of said
envelope, element locating means provided by
said envelope and base, said envelope heing de-
formed into clamping relationship with said base,
gasket means providing a seal between said step
and base, and electrode terminal means project-
ing from said base.

6. A holder for a piezo electric element com-
prising a unitary conductive envelope having an
open end; a piezo electric element, electrodes
and mounting means received within said enve-
lope; a non-conductive base forming a closure
for the open end of said envelcpe, said envelope
being deformed into clamping relationship with
said base, opposed shoulders provided on said
envelope and base, gasket means providing a seal
between said shoulders, and eclectrode terminal
means projecting from said base.

7. A holder for a piezo electric element com-
prising a unitary conductive envelope having an
intermediate step and an open end; a piezo elec-
tric element, electrodes and mounting means
received within said envelope; a non-conductive
base forming a closure for the open end of said
envelope, said envelope being deformed into
clamping relationship with said base, gasket
means providing a seal between said step and
base, and electrode terminal means projecting
from said base.

8. A holder for g piezo electric element com-
prising a tubular insulating body, a piezo electric
element having opposed electrodes resiliently
supported within said body, a conducting enve-
lope receiving said body and means providing
terminals for said electrodes.

9. A holder for a piezo electric element com-
prising a tubular insulating body, a piezo elec-
tric element having opposed electrodes resiliently
supported within said body, a conducting enve-
lope receiving and resiliently supporting said
body and means providing terminals for said
electrodes.

10. A holder for a piezo electric element com-
prising a tubular insulating body of substantially
uniform cross section, a piezo electric element
having opposed electrodes resiliently supported
within said body, a conducting envelope of vary-
ing cross section receiving said body and means
providing terminals for said electrodes.

11. A holder for a piezo electric element com-
prising a tubular insulating body having a cir-
cular bore, a piezo electric element having op-
posed electrodes supported within said body,
opposed self positioning springs received in said
bore resiliently supporting said element and elec-
trodes with respect to said body, a conducting
envelope receiving said body and means provid-
ing terminals for said electrodes.

12. A holder for a piezo-electric element com-
prising a tubular insulating body, a piezo electric
element having opposed electrodes resiliently
supported within said body, a conducting enve-
lope receiving said body and means providing
terminals biased to contact with said electrodes.

13. A holder for a piezo electric element com-
prising g5 tubular body, a piezo electric element
having opposed electrodes resiliently supported
within said body, & cover for one end of said body,
a conducting envelope receiving said body and
cover, said cover resiliently supporting said body
with respect to said envelope, and means provid-
ing terminals for said electrodes.

14. A holder for a piezo electric element com~
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prising g tubular body, a piezo electric element
having opposed electrodes resiliently supported
within said body, an envelope receiving said body,
a base for said envelope, a locating projection on
said base extending info said body, and means
providing terminals for said electrodes.

15. A holder for a piezo electric element com-
prising a fubular body, a piezo electric element
having opposed electrodes resiliently supported
within said body, an envelope receiving said body,
means locating said element and electrodes lon-
gitudinally with respect to szid body, and means
providing terminals for said electrodes.

16. A holder for a piezo electric element com-
prising a tubular body, a piezo electric element
having opposed electrodes resiliently supported
within said body, a tapered envelope closed at
its smaller end receiving said body and means
»roviding terminals for said electrodes.

17. A holder for a piezo electric elemeni com-
prising a tubular bedy, a piezo electric element
having opposed electrodes resiliently supported
within said body, a tapered envelope receiving
said body and locating said electrodes, and means
providing terminals for said electrodes.

18. A holder for a piezo electric element com-
prising a tubular body, a piezo electric elemen
having opposed electrodes, opposed springs bear-
ing upon said electrodes and the internal wall .
of said body, and terminals interposed between
said electrodes and said springs.

19. A holder for a piezo electric element com-
prising a tubular body, a piezo electric element
having opposed electrodes resiliently supported
longitudinally and transversely within said body,
and means providing terminals in resilient con-
tact with said electrodes.

20. In a unit of the character described, a base
comprising an insulating body and a plurality
of terminal pins carried by said body and extend-
ing at each of the inner and outer sides thereof,
a, central insulating projection on the inner side
of said body, an oscillator plate having its lower
edge on said projection, an electrode at each
side of said oscillator plate, said electrodes hav-
ing their lower edges on said projection, a coil
spring against the outer side of each of said
electrodes, a metal shell enclosing said springs,
electrodes and oscillator plate and mounted on
said insulating body, an insulating lining in said
shell against which the outer portions of said
springs bear, an insulating retaining plate ex-
tending transversely of said shell at the inner
end of said lining and disposed against the inner
edges of said electrodes and oscillator plate, and
conducting means directly contacting the respec-
tive electrodes and establishing electrical con-
nections between the respective electrodes and
a pair of said terminal pins.

FREDERICK F. SYLVESTER.
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