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ELECTROACOUSTIC TRANSDUCER HAVING A 
DIAPI-mAGM MADE OF AT LEAST ONE LAYER 

0F PIEZOELECTRIC MATERIAL 
The present invention relates to a transducer for con 

'verting acoustic vibrations into electric oscillations, 
and vice versa, in the form of a diaphragm with at least 
one layer of a piezo-electric material, the edge of the 
diaphragm being supported by a frame. Such transdu 

. cers are particularly suitable for built-in use in a 
microphone. 

It is known to use a transducer having a diaphragm 
which is divided into a plurality of elements. These ele 
ments are ?exibly supported by a frame. In the embodi 
ment of a microphone this frame is the microphone 
casing or a part thereof. 
The invention is characterized in that the frame is a 

thin-walled sleeve, one end of which is rigidly secured 
to the edge of the diaphragm. This provides the ad 
vantage that the edge of the diaphragm is incapable of 
vibrating at right angles to its plane but his capable of 
pivotal movement. 
An embodiment of the invention is characterized in 

that the edge of the diaphragm along its periphery is 
secured to the inner surface of the end of the sleeve. In 
this embodiment, the diaphragm is secured with a tight 
?t in the sleeve by means of an adhesive, for example, 
glue. 
Another embodiment is characterized in that the 

sleeve is conical and in that at the end having the 
smaller transverse dimensions its edge is ?anged in 
wardly, the diaphragm being secured along its 
periphery to the ?ange. In this case also, securing may 
be by means of glue. 
For satisfactory pivotal movement of the diaphragm 

it has proved of advantage for the outer dimensions of 
the ?anged edge to be slightly smaller than those of the 
diaphragm. 
The sleeve may be made of a synthetic resin or of a 

metal. In the latter case its wall thickness will be 
smaller. When the sleeve is made of metal, for example, 
brass, it is particularly advantageous forthe ampli?er 
associated with the transducer to be‘ provided on the 
sleeve in the form of an integrated circuit. The sleeve 
then also serves as a heat sink for the energy dissipated 
in the integrated ampli?er. The electrodes of the trans 
ducer then are directly connected to the contacts of the 
integrated ampli?er. When the transducer is provided 
with an integrated ampli?er on its frame, it may take 
the form of a built-in element for a microphone, and 
this facilitates, and saves time in, the assembly of the 
microphone. , . 

The invention will now be described more fully with 
reference to the drawing, in which 

FIG. 1 is a cross-sectional view of a cylindrical 
diaphragm secured in a cylindrical sleeve, 

FIG. 2 is a plan view thereof, 
FIGS. 3 and 4 are a cross-sectional view and a plan 

view respectively of the frame in the shape of a conical 
sleeve according to the invention, and 

FIG. 5 shows a detail of this conical sleeve provided 
with an integrated ampli?er. 

In the Figures, a transducer 1 of circular shape com 
prises two layers 2 and 3 of a piezo-electric material the 
outer surfaces of which are each provided with a metal 
electrode 4 and 5, respectively, provided by deposition 
from vapor. In FIGS. 1 and 2, the transducer 1 is ce 
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2 
mented with a close ?t in an end 8 of a cylindrical 
sleeve 6 the wall thickness of which is less than the 
thickness of the transducer 1. The other end 9 of the 
sleeve 6 is cemented to a ?xed base 7. For use as a 
microphone, good results have been obtained with a 
transducer of diameter 15 mm and thickness about 300 
pm and a tube wall thickness of about 40 pm. 
For use as a microphone it has further proved of ad 

vantage for the transducer 1 of the form shown in FIG. 
1 to be arranged, as shown in FIG. 3, on a conical thin 
walled sleeve 10, which at its upper end 13, i.e., the end 
the transverse dimensions of which are smaller, has an 
inwardly ?anged edge 12. On this ?anged edge the 
transducer 1 is secured by means of cement. The other 
end 14 of the sleeve 10 is ?anged outwardly, and the 
?anged edge 15 is secured to a ?xed base 16. 

Using a transducer of the speci?ed kind, good results 
have been obtained with a sleeve having a wall 
thickness of about 100 pm. 

FIG. 5 shows an integrated ampli?er 20 which, by 
means of a metal base plate 21, is secured to the inner 
surface of the conical sleeve 10. The integrated ampli? 
er is provided with a number of contact areas which, by 
means of short connecting leads, are connected to con 
tacts 22 to 25 arranged in the conical sleeve 10 around 
the integrated ampli?er. The electrode 4 is connected 
to the contact 22, for example, by means of a conduc 
tor deposited from vapor. The electrode 5 is connected 
to one of the remaining contacts through the metal 
sleeve 10. 
What is claimed is: 
1. An electroacoustic transducer comprising a thin 

walled housing sleeve, a vibrating diaphragm including 
at least one layer of piezoelectric material, the wall 
thickness of the sleeve being less than the thickness of 
the diaphragm, and means for rigidly securing the outer 
peripheral edge of the diaphragm directly to the inner 
surface of one end of said thin-walled sleeve so that the 
peripheral edge of the diaphragm performs a pivotal 
movement. 

2. An electroacoustic transducer comprising a thin~ 
walled housing sleeve, the sleeve comprising a conical 
member with the smaller diameter end having its edge 
?anged inwardly a vibrating diaphragm including at 
least one layer of a piezoelectric material, means for 
rigidly securing the peripheral edge of the diaphragm to 
the ?ange so that the peripheral edge of the diaphragm 
performs a pivotal movement. 

3. A transducer as claimed in claim 2, characterized 
in that the outer dimensions of the sleeve at the area of 
engagement of the ?ange with the diaphragm are 
slightly smaller than the outer dimension of the 
diaphragm. 

4. A transducer as claimed in claim 2 wherein the 
wall thickness of the ?ange in the axial direction is less 
than the thickness of the diaphragm in said axial 
direction. 

5. An electroacoustic transducer comprising a thin 
walled housing sleeve made of metal, a vibrating 
diaphragm including at least one layer of a piezoelec 
tric material, means for rigidly securing the peripheral 
edge of the diaphragm to one end of said thin-walled 
sleeve so that the peripheral edge of the diaphragm per 
forms a pivotal movement, and an ampli?er for the: 
transducer signals mounted on the sleeve in the form of 
an integrated circuit. 
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6. An electroacoustic transducer comprising a thin 
walled housing sleeve, the sleeve comprising a conical 
member with the smaller diameter end ?anged in 
wardly from the inner surface of the sleeve, a vibrating 
diaphragm including at least one layer of a piezoelec 
tric material, means for rigidly securing the peripheral 
edge of the diaphragm to the ?ange so as to extend 
radially beyond the outer surface of the sleeve at said 
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4 
smaller end whereby the peripheral edge of the 
diaphragm performs a pivotal movement. 

7. A transducer as claimed in claim 6 wherein the 
peripheral edge of the diaphragm is rigidly secured to 
the ?ange by engagement of one surface only of the 
diaphragm. 
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