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The invention relates broadly to piezo-electric
crystal apparatus, and more particularly to an
improved construction of a piezo-electric crystal
holder.

The invention is directed primarily to a crystal
holder that is hermetically sealed and having
fixed and movable electrodes, and a piezo-electric
crystal of fixed frequency positioned between said
electrodes whereby the frequency of the crystal
can be varied within certain fine limits by vary-
ing the air gap between the crystal and the mov-
able electrode.

It is, accordingly, one of the objects of the
present invention, to provice a piezo-electric
crystal holder wherein the frequency of a pal-
ticular erystal may be varied by providing means
for varying the alr gap between the crystal and
the movable electrode.

Another object of the invention is to provide
g, erystal holder, wherein the crystal is hermet-
jcally sealed at all times, thereby providing for
more stable operation of the device.

A still further object of the invention is to
provide a piezo-electric crystal holder wherein
actuation of the adjustable electrode is accom-
plished from a source external of the inner ele-
ments of the holder, thus assuring a complete-
ly hermetically sealed holder at all times.

Tor a clearer understanding oi the nature of
the invention and additional advantages, iea-
tfures and objects thereof, reference is made to
the following description, taken in connection
with the accompanying drawing, in which,

Fig. 1 1s & cross-sectional view of a crystal
holder embodying the present invention,

Fig. 2 is an exploded view showing, In perspec-
tive, the several parts of the holder, and
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Fig. 3 is a perspective view showing the inside

of the cover plate and driver plug.

Referring to the drawing, the crystal holder
comprises a housing consisting of a rectangular
container i1 and a cover i3, the container [ !
being composed of an insulating material, such
as Bakelite, or the like, while the cover plate (3
is preferably made of metal. The cover I3 is
removably fastened to the container 11 by screws
{5, insertable through circular openings in the
cover 13 and engaging corresponding openings of
internally threaded sleeves 14 in the container il.

For mechanically supporting and for estab-
lishing external electrical contacts for the hold-
er, three tubular metal pins or prongs 17, {9
and 21 are provided, which are secured to the
oulside bottom surface of the holder. The wires
23 and 25 are provided to make the appropriate
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electrical connections to the prongs i1, 21, as in
conventional commercial practice. In the spe-
cific embodiment herein, wire 23 has its other
end secured to a slightly arced contact plate 23,
preferably made 0f springy copper, which is
immediately adiacent the back wall of the con-
tainer. Wire 25 is similarly secured to the plate
supporting the movabnie electrode which will be
more fully described hereinafter. Lying fiush
against the contact plate 29 ig g fixed -electrode
3{. Parallel to, and anteriorly positioned with
respect to the fixed electrode, is a supporting plate
33, for the movable electrode, the construiction
and function of which will be hereinafter de-
seribed. The plate 33 is spaced from the fixed
electrode 31 by tubular ceramic spacers 35 and
further insulated from the fixed electrode by
ceramic insulators 31. The insulators &1 are
iikewise tubular, each having a shank ‘portion,
which is insertable into a hole in plate 33, and
2 head portion which is slightly larger than the
aforementioned hole of the plate. Four SCrews
39, insertable through both the insulators 31 and
the spacers 35 and engageable in corresponding
circular threaded openings in the fixed electrcas
31, serve to fasten together the fixed and mova-
ble electrode fixture. Disposed in the space be-
tween the fixed electrode 31 and the plate 33
is o frame 41 having a substantially rectangular
aperture 43 of a size to gqeecommodate a piezo-
electric crystal 45. To hold the crystal 43 1n
position, and complete the crystal sub-assembly,
there is provided a flat retainer 41, having a
central aperture 48 and holes 10T the insertion
of lock washers 49 and screws 58, which are in-
sertable through corresponding holes In the
rrame 41 and threaded holes in the fixed electrode
3i.

The plate 33 is provided with a threaded cen-
tral circular aperture 51 and further provided
with a threaded hole 52 for accommodating the
screw 54, which serves as a binding post for tha
wire 25. Within the aperture 5f, there is po-
sitioned an externally threaded electrode &3
which, by virtue of such screw threaded suriace,
is adjustably movable in the plate 33. |

As shown in Fig. 1, movable electrode $3 is
substantially cup-shaped and further provided

with a central depressed portion 89. The entire
forward lip or edge of the electrode is provided
with teeth 57, thereby forming a series of radial
erooves ahout the entire edge of the electrode &s.
Encircling and threadably engaging the movable
electrode B3 is an internally threaded ring &3
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having a hole to accommodate a set screw oy,




- which serves to retain or hold the electrode 53
firmly in position. within the ring §8. Secured
~t0 the upper portion of the front of the plate 23
is a friction lock 6, comprising essentially o flat-
tened face portion that lies flush against the
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posed teeth, said base being spaced from and sub-

~ stantially parallel to sald fixed electrode, a piezo-
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plate 33 and a perpendicularly extending spring- -

like element 63 which resiliently engages the

ring 8.
The cover plate I3 has a central aperture whrch
is in substantial alignment.-with. the cawty of the

electric crystal positioned between said fixed and

‘movable electrodes, and:means .on:said cover plate

for engaging the teeth on the rim of said movable
electrode and effecting rotational movement

~ thereof,
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movable electrode 53. Bonded to theé cover plete

13, and confined within the aperture of said plate
‘is a resilient rubber ring 65. Extending through
the opening of the ring 69, and similarly bonded
thereto, is a metallic driver plug 67. The outside,
Jor -exposed, face of the driver plug is provided
Wlth a°-channel or kerf.69 for aocommodetmg 2}
SCcrew - drlver or: sumler 1netrument The inner
face-of -the- driver plug 67 comprlses 3 substan-
tially flat plete or.disk 11 of a diameter slightly
~larger:-than: that-.of - the movabile electrode 53,
Rlsmg from the faoe of the disk'7f are knife- edge
~-ridges 13 that.are alweys in. allgnment Wlth eny
-one-pair- of opposite grooves. of the movable elec-
<trode 53. -Plate 11 is also prov1ded with a central
depression: 75.. Wthh Serves.as a. receptaole for
one-end -ofa, 0011 -spring. 11. The other, end of
<the spring- 11 -rests within the depressed portion
..of the movable eleetrode 53. . To insure an air-

“tight: eeal I provrde Q. ruhber gasl'et 19 Ebetween.-

the cover 13 end the oontemer 11.

“In: operatlon a Serew - drwer or. smnler mstru—
ment is-inserted 1nto the kerf .69 of the drwer
~plug.: The plug can. then he depressed caumng
~the, knife-edge ridge 73. to. mesh with or engage
~grooves in-: the. adJustable electrode 53.. 'Slight
smovement, e1ther olookmse or countercloeewme
~of the-screw driver-will then. effect a sllght axial
movement of the ad;[usteble eléctrode. to vary the

walr gap between, the orystel and moveﬁble electrode

a5 desired:- The SCrew: dr1ver is then Wlthdl awn,
ancl the: resmenoy of. the rubber ring, aided by
~the a,otlon of the sprrng 11, will force. the plug
~back -to its- griginal po51tlon Where ‘the operation
-~can be repeated: -as often es ‘required to set the
edmst&ble electrode in. any desired. position rela-
-tive-to-the fixed electr ode To prevent any acci-
. dental ;or: 1nadvertent movement of theé movable
--electrode, the lock. ﬁl is -utilized. wherem spring
eotmn of - element 63 wﬂl remet eny movement of
rmg 58 -from its- desrred pomtmn

Whlle there hes been descmbed one speolﬂc em -
| fbodlment of the invention, it is obvious that modi-
. fications and. chenges may be made without de-
partmg from the. sp:lrlt and soope ‘of the ihven-
t1onf as - deﬁned by the aocompenyrng olalms |

Wh&t is clalmed ist .

1. ‘A-hermetically eeeled ed;ueteble en eap
prezo ~electric: erystal holder comprising a con-
tamer and a cover plate therefor, a fixed electrode
within said container and a substantially cup-
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2. A hermetloelly sealed, admeteble air gep

_“plezo electric crystal holder comprising a con-
“tainer and 4 ¢over plate therefor, a fixed electrode
-}Qwrthln sald- container and a movable electrode
‘spaced-from-said ‘fixed electrode, a piezo-electric
"erystal positioned. between said fixed and movable

electrodes means on said cover plate comprising

5, central- resilient ring and a plug in said ring
f or engaging and effecting movement of said mov-

able electrode; means in juxtaposition with said |

movable electrode for braking said electrode and

- Spring means.-agdjacent said cover plate.. for.. Te-

verting said flexible mass to its nor mel non-

-__operatmg position. -

3. An- hermetloally " sealed ed;usteole am—gap

‘piezo-electric: crystal- ‘holder comprising. a.con-
tainer having an aperture in-one-wall thereof 4,
fixed electrode mounted in-:said. container, a TO-
tatable eorew

“threaded: - electrode havmg en-
gaoeable. means thereon and spaced from se1d
fixed electrode, a piezo- -electric erystel between

'_'f:ald fixed  and rotatable electrodes,. a realhent
mephregm secured to the periphery of said aper-

ture-and ‘means ‘secured: to said -diaphragm. for

engaging said engageable means of said- rotatable
electrode for effecting - rotatronel movement
| thereof . ) _

4. An hermetroelly sealed molosu.re for en elee-

“trie device having-g fixed electrode-and - rotat-

- able screw ‘threaded electrode mounted in- said

inclosure, ‘comprisifig a container and AN . aper-

" tmed covel ‘therefor, a resilient diaphragm se-

cured to ‘the periphery.-of -said :aperture . and

“_meens secured to said* resilient' diaphragm .for
" _,ene&glng and effecting rote,tlonel movement of
- sald rotatable electrode: T |

5. An inclosure of the uype CleCI'LbEd 1n clerm

“4,"wherein the mesghs in said resilient. diaphragm

- for engaging and effecting movement of said ro-
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- shaped movable electrode comprising a cylindrical

housing terminating at one end in a flat base
and its other end in a rim having radially dis-

6o
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tatable electrode comprises a, rlate-like plug se-
cured to said resilient diaphragm, said plug hav-
ing a groove in-its. outer -face-and a knife-like
ridee on 1ts 1nner face o
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