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This nvention relster to the art of mounting
plepociectrle crystal elements and has special
reference to the provision of improvements in
nodel mounting arrangements of the type where-
im the electrodes for the crystal are in the form
of separate adherent conductive coatings or
metalized Alms,

The principsl object of the invention is to pro-
vide o relinble yet inexpensive mount for plated
crystals and one which may be made from readily
obiainable materfals without the use of dies or
other special tools. .

& related object of the invention is to provide
& novel and compact support for a plated crystal,
and one which dispenses with the necesasity of
soldered or other suxiliary electrical connectors
for the film-like metal electrodes.

HUL snother oblect of the prezent invention

is to provide an improved crystal-mount capable
of sccommodating crystals of different sizes, and
ong adapled with but minor changes to the
monniing of elther g thickness-mode or o con-
tour-mode crystal.
Other objects and advantages, together with
In preferred detalls of construction, will be
rent and the invention itself will be best
understood by reference to the following specifi-
celion and fo the accompanying drawing,
wherein .

Fig. 1 is o side elevational view and Fig. 2 a top
plam view of @ plated conmtour-mode erystal
mounted in accordance with the invention,

Fig. 3 Iz o side elevational view of an alterna-
tive embodiment of the invention,

Fig. 4 i3 a fregmentary side elevational view
of another embodiment of the invention,

Fig. § iz 2 side elevational view of & mount
within the invention adapted for use with & zo-
called V-cut thickness-mode crystal, and

Mg, 8 Is & cross-sectional view taken on the
Ine §-—8 of Fig. 2.

In the drawing, whereln like reference char-
acters designate the same or corresponding parts
In all flgures, @ designates & quartz or other
ecrystal element having piezoeleciric properties.
Contlguous the opposite major faces of . the
crystal @ are electrodes Fi1 and Ea, respectively,
which preferably comprise integral or adherent
coatings formed of evaporated metal, or metal
foll. -

In sccordance with the invention, the crystal
@ s supporied by two wires Wi and Wi, respec-
tively, which are so bent, spliced, insulated and
tensloned, as to comprise & loop L within which
the crystal is clamped.

Wires Wi and Ws also serve as conductive leads
for applylng the appropriate potentisls to the

- crystal through its elecirodes Eir and Fa. In

10

16

20

25

30

40

65

order to prevent short-circuiting between the
opposite electrodes, the free ends of the leads
Wi and W3 are provided with insulating termi-
nals 1 and %z, As shown in Pigures 1, 2 and 5,
these terminals ¢ may comprise simply an in-
sulated section of the wire wound tightly about
that insulated or noninsulated part of the other
wire which lies adjacent the opposite edge of the
crystal. Alterngtively, the free ends of each wire
W may have g slideble it with respect to the
other. Thus, as shown in Figure 3, the freé end
of each lead wire W may terminate In & small
loop Os, Oa respectively, or, referring to Figure 4,
each wire may be secured to insulating grommet
¢ which iz glidebly Aitted about the other wire of
the palr.

Where, as in the embodiments of the invention
shown in Figures 1 {o 4 inclusive the crystal Q@
iz of the low frequency type and has & nodal axis
which extends thereacross, the conductive leads
or wires W1 and Wz are arranged to contact the
opposite plated surfaces Ei1 and E: In register
with the saild nodal axis, in order to minimize
damping effects. On the other hand, where, as
shown In Figure 5, the crystal comprises a so-
called “thickness-mode,” high frequency crystal,
the wires W: and W2 are preferably bent or
bowed outwardly away from, and out of contact
with, the central areas of the electrodes E: and
Eq 50 that the clamping force is confined to the
end zones of the crystal. As shown more clearly
in Figure 8, the surface portions of the wires
which contact the electrode faces Er and ¥a are
preferably flatiened as Indicated at-f and may
he affixed to the ssid faces by an application of
@ silver cement or other electrically conductive
adhesive, Aliernatively, as indicated in Pigure 4,
the wires W1 and Wi may be maintained in posi-
tion by seating them within grooves v provided
for the purpose adjacent its opposite edges or on
the major surfaces of the crystal. :

Verioys other embodiments of the invention
will suggest themselves to those skilled in the
art. It is to be understood, therefore, that the
foregoing is to be Interpreted as {llustrative and
not in a limiting sense except as required by the
spirit of the appended claims.

What is claimed is:

1. In combination, & plezeelectric crysial ele-
ment having & pair of oppositely located metal-
Hzed electrode faces and & loop in which zaid
crystal is mounted, 8ald loop comprising & pair
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of conductive leads insulatingly connected at op-
posite sides of sald crystal and each electrically
connected intermediate its ends with one of said
metallized electrode faces.

2. In combination, a piezoelectric crystal ele-
ment having a pair of adherent electrodes on
its opposite major faces, & conductive lead ex-
tending across said crystal in contact with one of
said electrodes, a second conductive lead extend-
ing across said crystal in contact with the other
of sald electrodes, and insulating means on said
leads adjacent opposite sides of sald crystal for
applying a mounting force to said crystal through
sald conductive leads. '

3. The invention as set forth in claim 2 where-
in sald piezoelectric crystal comprises a quartz
element of the type having a nodal axis which
extends thereacross and wherein said conductive
leads are arranged in register with said nodal
axis, .
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4. The invention as set forth in claim 2 where-
in said piezoelectric crystal comprises a quartz
element of the type having opposite end zones of
minimum piezoelectric activity and wherein the
mounting force exerted through sald conductive
leads is applied to sald element adjacent sald
end zones. .

5. The invention as set forth in claim 2 and
wherein said insulating means comprises & ring-
like element mounted on the free end of each
lead and through which the other of said leads
extends.

6. The invention as set forth in claim 2 and
wherein those parts of sald leads which He con-
tiguous said electrodes comprise plane surfaces.

7. The invention as set forth in clalm 2 and
wherein a surface of said erystal is provided with
& groove in which sald lead is seated.

FREDRICH W. LUTZENS.




