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This invention relates to the piezo electric
art and deals more specifically with an acous-
tic device employing a piezo electric element.
It has already been proposed in the prior
art to utilize the piezo electric effect in con-
nection with microphonic and telephonic ap-
For example, if sound waves are
brought to act upon a suitably arranged piezo

electric body by the agency of a diaphragm,
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a serious difficulty,

the pressure variations caused by the sound,
wave are directly converted into electrical
oscillations, the electrical effects being pro-

portional to the pressure brought to act upon
‘the piezo electric body.

However, devices of this character involve
that is, that the electrical

~“actions are extremely feeble. It is therefore.
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an object of this invention to provide an ar- .

rangement whereby the ensuing action can
be considerably amplified. ’ —

Briefly, this object is attained by the use

" of a diaphragnr in combination with a piezo
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“surface.

‘degree by choosing 2 piezo electric device o t
d . shown in Fig. 1 and which is provided with

elactric body, the diaphragm being arched
and arranged whereby the sourid energy im-
pinges upon said ‘diaphragm and the mo-
tional changes produced . thereby are con-
verted into electrical impulses through the
action of the piezo electric element.. An
arched diaphragm of this type produces am-.
plified pressure forces in the direction of
the surface, that is,
motional forces come to act upon its curved

- Curved or arched diaphragms per se are
well known in the art, but the combination
of such a curved diaphragm with a piezo
cleetric device results in a particularly ef-
fective assembly for it is just a diaphragm

“thus shaped- which is particularly adapted

directly to transfer upon the piezo electric
body such strong pressure forces as are capa-
ble to substantially increase the electrical ac- ‘
tion. Moreover, the resultant -effects may.
be increased still further to a considerable

comprising a plurality of superimpose
piezo electric elements, so that the pressure
brought to act upon the pile ‘of these piezo
electric elements makes itself felt simultane-
ously on all of these bodies and accordingly

tangentially whenever -

by means of a suitable circuit arrangement
the individual electrical effects of each erys-
tal may be integrated in the external circuit.

The manner in which this invention is car-

- ried out will'be more clearly understood from

the following deséription taken in connection
with the accompanying drawing, in which:

Fig. 1 is a diagrammatic representation
of (f, specific embodiment of this invention;
an '

Figs. 2 and 3 are diagrammatic views of
modifications. o

Referring in' detail to Fig. 1; the arched
diaphragm 10 is fixedly supported at 11 and
the end 10z of the diaphragm has joined to
it an .electrode 12, the electrode 12 being
adapted to move in "accordance with- the
mechanical vibrations of the erystal.. A sec-
ond electrode 13 is fixedly joined to the sup-
port 14, Intermediate of the plates 12 and
13 are the piezo electric crystal elements 15

suitably cut to give the desired electrical and

mechanical characteristics. Intermediate ‘of
the elements 15 are the auxiliary plates or
electrodes 12a¢ and 13a. The electrodes 12
and 12¢ are electrically connected and the
electrodes 13 and 18a are electrically con-
nected. - A suitable amplifying. device 20 is

_connected across the electrodes 12 and 13.

The operation of the device is as follows:

Sound impulses are made to impinge upon
the diaphragm 10 and the motion of the
vibrations prodiiced thereby exerts a tangen-
tial force which is applied to the electrode 12
and from this electrode to the. crystal ele-
ments mounted between the electrode 12 and
the fixed ‘electrode 13. The electrical oscil-
lations resulting from the mechanical move-
ment of the diaphragm are impressed upon
the input circuit of the amplifier 20 and thus
‘may be amplified as desired.

Tn accordance with the modification of
Fig. 2 the diaphragm 10 is mounted between
two crystal units 80 and 81 each of which is
similar in structure to the crystal assembly

a similar arrangement of intermediate plates.
Each of the crystal units 80 and 31 are con-
nected to either the same or separate amplify-
ing units as may be desired. By virtue of
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the use of the additional .crystal_ assembly
more_efficient transformation from sound
impulses to electrical oscillations may be re-

‘alized.

In &’ modification shown in Fig. 3 dia-
phragm 10 is supported between four crys-’
tal assemblies or units indicated as 30, 31, 32

~ and 33. The elements 30 and 32 may be con-

U]

Wi

-

nected in parallel to an amplifier and the
elemerits 31 and 83 may be connected in par-
allel to the same amplifier or to a separate
amplifier as desired. , _

Tt will be understood, of course, that while
the foregoing description relates to the op-
eration of the present device as a microphone, .
that is, that sound waves impinging upon the-
diaphragm and being converted into electri-
cal oscillations, this device may be used also
in a reversible sense as a loudspeaker and
electrical oscillations impressed upon. the
crystal units may be used to:actuate the dia-
phragm to produce the. necessary sound: im-
pulses. Many changes in the specific embodi--
ments disclosed herein will readily suggest.
themselves to those skilled in the. art and this.

/invention therefore is not to bhe limited in:

scope except as defined in the appended

cldims. |

Having thus described my invention, I
claim: : ' o

1. An electroacoustic device: comprising
in' combination, an arched vibratory dia-
phragm, 4 plurality of piezo-electric elements
connected to opposite ends of said diaphragm,
whereby mechanical vibrations applied to
the surface of said arched diaphragm “are
converted into tangential stresses, which
stresses are exerted upon said piezo-electric
elements to produce piezo-electric reactions-
in. accordance therewith. '

2. An electroacoustic device comprising

in combination, an arched vibratory “dia-

phragm, a plurality of piezo-electric elements
connected in parallel to opposite ends of said
diaphragm, whereby mechanical vibrations
applied to_the surface of said arched dia-
phragm are converted into tangential stresses,
which stresses are exerted upon said piezo-

~electric elements to produce piezo-electric re:

actions in accordance therewith.

ALEXANDER MEISSNER.



