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This invention relates to piezo-electric devices
for converting electrical energy into mechanical
vibrations or converting mechanicgl energy into
electrical impulses, and more particularly to
means for conducting current to the piezo-elec~
tric slab from an external circuit or from the
biezo-electric slab to an external circuit. While
the invention is applicable to the ordinary piezo-
electric device of the type comprising two layers
cemented together with their axes extending in
different directions, so that when one layer con-
tracts in one direction the other layer expands in
the same direction at the same time to cause the
slab to warp, the invention is particularly ap-
plicable to piezo-electric devices of the type dis-
closed in my prior Patent No. 2,386,279, granted
October 9, 1945, which requires only one layer
and, if there be more than one layer, the axes of
all the layers extend in the same direction. In-
stead of warping, the device expands and con-
tracts diagonally, alternately expanding and con-
tracting along each diagonal.

According to the present invention the device
comprises a piezo-electric slab with g frame ex-
tending along its periphery for supporting the
slab, together with means for bassing current be-
‘tween the slab and an external circuit, the means
including an eyelet or other anchor attached to
the frame and a layer of conducting material ex-
tending from the anchor over one face of the slab.
Preferably the anchor is in the form of an eye-
let extending through the frame and the con-
ducting material is g, coating of colloidal or par-
tally colloidal graphite or other suspension of
conducting material, such as colloidal gold, or a
sprayed metal preduct. While the conducting
material may be applied directly to the faces of
the piezo-electric slab, preferably the slab is first
coated with gold leaf as disclosed in my Patent
No. 2,287,950, the leads for conducting the cur-
rent being applied over these layers and being
anchored to the frame as aforesaid. In the pre-
ferred form of the invention g sheet of metal foil
or the like is applied to the face of the slab with
a portion overlapping the frame, and the afore-
sald coating of graphite or the Iike is applied over
the sheet, this construction being particularly de-
sirable when the lead has to bridge a gap between
the edge of the slab and the frame.

In another aspect the device comprises a toggle
extending along one side of the slab in the di-
rection in which the slab expands and contracts,
together with bearing means fast to the ends of
the toggle and bearing on opposite edges of the
slab so that expansion of the slab in the afore-
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sald direction tends to straighten the toggle, the
aforesaid anchor for the conducting lead being
attached to said bearing means and the aforesaid
frame preferably comprising the bearing means,
The construction of the frame and toggles and
the mode of operation is fully described in the
aforesaid application.

For the purpose of illustration g typical em-
bodiment of the invention is shown in the accom-
panying drawings in which

Fig. 1 is g plan view of the device;

Fig. 2 is 5 section on Tine 2-—2 of Fig. 1; and

Fig. 3 is a section on line 3—3 of Fig, 1.

The particular embodiment of the invention
chosen for the purpose of illustration resembles
that disclosed in the aforesaid application in that
it comprises a piezo-electric slab | mounted in a
frame 2 which engages the edges of the slab
only at the corners, the slab being cut from the
original crystal so that it expands alternately, in,
response to alternating current, along its two
diagonals. Extending along one diagonal on one
side of the frame is a toggle 3 and extending
along the other diagonal along the other side of
the device is a toggle 4, each toggle being in the
form of a bow arched away from the slab in the
middle and having its ends cemented or otherwise
secured to the corners of the frame. The two
toggles 8 and 4 are interconnected by a rod 6
which may be connected to g, microphone, speaker
or the like depending upon the use to which the
device is to be put. The faces of the slab 1 are
covered with layers 7 and 8 of conducting mate-
rial which is preferably gold leaf. Conductors
{1 and 12 are connected to the conducting layers
T and 8 for transmitting current to or from the
device. While the frame is breferably formed of
Bakelite or other insulating material, it may be
formed of conducting material insulated from the
slab and eyelets. )

As fully described in the aforesaid Patent No.
2,386,279 the slab exXpands along one diagonal
when current flows through the slab in one direc-
tion and it expands along the other diagonal
when current flows in the opposite direction,
When the slab expands along one diagonal it
contracts along the other diagonal. Consequently
when the slab expands in the direction of the
bow 8 the bow straightens and the bow 4 arches
farther away from the slab. Thus both bows
tend to move the rod 6 downwardly (Figs. 2 and
3). Conversely when the slab expands in the di-
rection of the bow 4 both bows tend to move the
rod 6 upwardly.

In accordance with the present invention eye-
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lets 13 and 14 are riveted through two sides of the
frame for attachment to the conductors il and
12. Two sheets 16 and i1 of silver foil or the
like are cemented to the two faces with their
outer ends overlapping the frame to and prefer-
ably under the heads of the eyelets 13 and 14.
The aforesaid coating of graphite is then applied
over the faces of the slab and sheets and over the
heads of the eyelets, as indicated at 18 and 19.
While these graphite coatings may extend over
the entire faces of the slab, it is usually sufficient
to have them extend only throughout a small part
of the faces of the slab as indicated in the draw-
ings.

From the foregoing it wiil ‘be understood that
current flows through the conductor 11 to the eye-
let 13, thence through the foil 16 and coating 18,
thence through the gold leaf electrode 1, thence
through the slab and thence through-the elec-
trode 8, coating 19, foil 17, eyelet 14 and conduc-
tor 2. By virtue of the eyelets 13 and (4 which
may anchor the outer ends .of the leaves ‘to the
frame, the léaves donot tend to pull loose or break
off in use.

‘As disclosed ‘in the aforesaid application the

entire device may be covered with a moisture-
proof coating such as cellulose nitrate, polysty-
rene, a Vinylite plastic dissolved in @ suitable sol-
vent, etc., the solution being sprayed on or other-

wise applied in layers, each layer being dried be-

fore the next layer is applied.

It should be understood that the present dis-
clgsure is for the purpose of illustration only and
that this invention includes 211 modifications-and

equivalents which ‘wall within the scope Of the |

appended claims.

I claim:

1. In a device of the character described the
‘combination of a piezo-electric slab, a frame ex-
tending along the periphery of the slab for sup-
porting the slab,-a-sheet extending along one side
of the slaband overlapping the'frame, and means
for passing current-between the slab and an ex-
ternal circuit, said-means including an ‘anchor

attached to said frame and a layer of conducting 4

'material’ extending from _the -anchor over -said
‘sheet and over one faceof the slab.

2. In a device of the character ‘'described the
combination of & piezo-electric slab, a frame ex-
tending along the periphery of the glap for sup-
porting the siab, thin conducting layers mounted
on opposite faces of the slab for conducting cur-
rent to-and from the slab; a sheet extending along
one side of the slab and overlapping the frame,
:and leads for connecting said layers to-anexternal
circuit, each lead having & portion in contact with
one of said layers and a portion anchored on said
‘frame’ and an intermediate portion extending
over said sheet.

3. ITn a device of the character ‘described - the
combination of a piezo—electric‘slab, a frame.ex-
“tending -along the periphery of.the slab for sup-
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porting the slab, a sheet of metal foil attached
to one face of the slab and overlapping the frame,
and means for passing current between the slab
and an external circuit, said means including an
anchor attached to said frame and a layer of con-
ducting material extending from the anchor over
said sheet.

4. In a device of the character described the
combination of a piezo-electric slab, a frame ex-
tending along the periphery of the slab for sup-

.porting the slab, thin conducting layers mounted

on opposite faces of the slab for conducting cur-

irent to and from the slab, a sheet of metal foil

attached to one face of the slab and overlapping

‘the ‘frame, .and leads for connecting said layers
to an external circuit, each lead having a portion

in contact with one of said layers and a portion
anchored on said frame and an intermediate por-
tion.extending over said sheet.

5. In a device of the character described the
combination of a piezo-electric slab, a frame eXx-
tending along the periphery of the slab for sup-

‘porting the slab,.a sheet extending along one

side-of the slab and overlapping the frame, and
means for passing current between the slab and
an external circuit, said means including a layer
of conducting . material fast to the frame and
extending -over said sheet.and over one face of
the slab.

6..In a device of the character described the
combination of a piezo-electric slab,.a frame ex-
tending along the periphery of the slab for sup-
porting “the siab, a sheet extending along one
cide of the slab and overlapping the frame, and
mesans for passing. current between the slab and
an external circuit, said means including a coat-
ing of conducting material extending over said
sheet with its opposite ends fast to the frame and
slab respectively.

“7.In a device of the character described the
combination of & piezo-electric slab, a frame ex-
tending along the periphery cf the slab for sup-
porting the slab, a sheet extending along one
side of the slab and overlapping the frame, and
means. for passing current between the slab and
an.external circuit, said means jincluding a layer
of conducting material extending over said sheet
with:its opposite ends aghering to the frame and
slab respectively.

RAYMOND W. TIBBETTS.

REFERENCES CITED

The following references are of record in-the

file- of this patent:

UNITED STATES PATENTS

- Number Name Date
9,081,862 WwWilllams —ceo—mmmem May 25, 1937
2,386,279 Tibbetts oo Oct. 9, 1945
-2,155,035 Bieling —cceocmmmeem ‘Apr. 18, 1939
2,168,809 Semple meec e -Aug.'8,.1939



