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ABSTRACT

Condenser microphone capsule (10) with an electrically conducting transducer membrane
(15) arranged in parallel with and at a distance from an electrically conducting electrode sur-

face (26) wherein the active area (20) of the transducer membrane has an essentially

triangular shape.
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ELECTRO ACOUSTIC TRANSDUCER

FIELD OF THE INVENTION

The present invention relates to an electro acoustic transducer and more in particular a

condenser microphone for transformation of sound waves to an electric signal.

BACKGROUND

Condenser microphones are known since early 20th century and have essentially not
changed since then. The condenser microphones consist essentially of a back plate, which
1s one plate of a condenser and a transducer membrane which is spaced closely to the
back plate that is the other plate of the condenser. A polarizing voltage is applied between

the two plates, and the capacitance change provides the output from the device.

Throughout the prior art, the transducer membranes used are predominantly of circular
shape. One example of a condenser microphone with a non circular membrane is shown
in US3814864 wherein the diaphragm is broken up into many small pieces so that each

attains a natural high frequency resonance above the range of sounds to be picked up with
the sum total of the pieces providing an output as great as a single diaphragm with a
lower impedance. This is achieved by providing a series of concentric ring contacts with
a diaphragm stretched over the rings, the highest points or ridges of which lie on a

convex surface, to break up the diaphragm into annular sections.

However known condenser microphones and microphone capsules suffer from more or

less pronounced resonance phenomena which deteriorate the sound quality.

SUMMARY OF THE INVENTION

The present invention aims to solve the problems with non-linear frequency response for

condenser microphones. According to the invention the basic object with the invention is
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achieved by a condenser microphone capsule with an electrically conducting
transducer membrane arranged in parallel with and at a distance from an electrically
conducting electrode surface wherein an active area of the transducer membrane has
an essentially triangular shape, wherein the microphone capsule comprises a lid with
a membrane opening that defines the shape of the active area of the transducer
membrane, an electrically insulating frame with a corresponding membrane opening,
a back piece comprising the electrically conducting electrode surface, and wherein the

membrane 1s clamped between the lid and the frame.
One advantage with such a microphone is that the sound reproduction is improved, as

strong local frequency variations do not occur, whereby a smoother frequency

response 1s achieved.

BRIEF DESCRIPTION OF THE DRAWINGS

Fi1g. la shows a perspective view of one embodiment of a microphone capsule

according to one embodiment of the present invention, with the membrane removed.

Fig. 1b shows a side view of a microphone capsule according to Fig. 1a.

Fig. 1c shows a top view of a microphone capsule according to Fig. la.

Fig 2 shows an exploded view of one half of the microphone capsule according to Fig.
1.

Figs. 3a and 3b schematically show alternative shapes of the active membrane area

according to the present invention.

Figs. 4a and 4b shows the locations of attenuation recesses in the bottom plate

according to one embodiment.

Fig. 5 shows an alternative mounting plate according to the present invention.

Fig. 6 shows a microphone according to the present invention.
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DETAILED DESCRIPTION OF THE INVENTION

In this specification, the expression essentially triangular shape comprises all types of
triangles, even if the disclosed embodiment is an equilateral triangle. Moreover, the
expression comprises shapes of the types shown in Fig. 3a and 3b, where 3a shows a

triangular shape with concave curved sides and Fig. 3b a triangular shape with convex

curved sides. Other
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possible embodiments comprise triangles with rounded or alternatively cut corners, recesses

from one or more of the sides and possible combinations of these.

Figs. 1a to 1¢ show one embodiment of a dual microphone capsule 11 according to the pre-
sent invention in different views. In Figs. 1a-c the transducer membrane 1s removed. Fig. 2
shows an exploded view of a single condenser microphone capsule 10 according to Fig. 1.
The condenser microphone capsule 10 comprises a lid 50 with a membrane opening 55 that
defines the shape of the active area 20 of the transducer membrane, an electrically insulating
frame 60 with a corresponding membrane opening 65, a membrane 15 clamped between the
l1id and the frame, a back piece 25 with an electrically conducting electrode surface 26, and a
mounting plate 70. As 1s shown 1n Fig. 2, the active area 20 of the transducer membrane 15 1s
of an essentially triangular shape, which has been found to give a remarkably improved sound

reproduction.

The electrode surface 26 of the back piece 25 has a shape that corresponds to the shape of the
active membrane area 20. In the disclosed embodiment, the electrode surface 26 1s formed as
the top surface of a raised section of the back piece 25, the height of which is closely related
to the thickness and form of the insulating frame 60, as they together define the distance be-
tween the bottom surface of the membrane and the electrode surface 26, hereafter referred to
as condenser gap. The insulating frame 60 and the raised portion of the back piece with the
clectrode surface 26 together ensures that the transducer membrane 15 1s arranged 1n parallel
with and at the desired condenser gap from the electrically conducting electrode surface 26.
As 1n all condenser microphones, the precision of the condenser gap 1s very important. Ac-

cording to one embodiment, the condenser gap 1s less than 0.1 mm and preferably less than

0.05 mm.

According to the disclosed embodiment, the electrode surface 26 of the back piece 25 i1s pro-
vided with a plurality of attenuation recesses 30 arranged 1n a pattern with respect to the ac-
tive area 20 of the transducer membrane 15. The attenuation recesses 30 are provided to re-
duce the effect of transverse flow of air in the condenser gap, and to provide controlled at-
tenuation of the membrane 15. One embodiment of the attenuation recess pattern 1s discussed
in more detail below, with reference to Figs. 4a and 4b. According to one embodiment, the

attenuation recesses 30 are bore holes of a pre-defined diameter and depth 1n the back piece
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25. The attenuation recesses 30 may be of equal diameter and depth, or the diameter and/or

depths can be individually adapted to provide desired characteristics of the registered sound.

The dual capsule 11 according to Fig. 1 comprises two condenser microphone capsules 10
constructed according to above, each arranged with a bottom surface of its respective back
piece 25 against an msulating mounting plate 70. In order to provide pressure equalizing in
the condenser gap, the mounting plate 70 comprises, on each of its sides, a pressure equaliza-
tion groove 75 that 1s formed so that 1t 1s 1n fluidic contact with the cavity between each mem-
brane and 1ts corresponding back piece, via one or more vent holes 80 extending from the
clectrode surface 26 through to the bottom side of the back piece 25. In the assembled state
the vent holes 80 are aligned with the pressure equalization groove 75 in the mounting plate
70. The pressure equalization groove 75 1n the mounting plate 70 has vent grooves 77 that are
in communication with the ambient pressure. According to one embodiment, the attenuation
holes situated at the corners of the triangular active membrane area 20 through holes are

formed as vent holes 80.

Fig. 5 shows another embodiment of a mounting plate 70b according to the present invention.
The mounting plate 70b 1s, on each side, provided with a pressure equalization groove 75b
that 1s formed to provide fluidic contact between vent holes 80 and a central vent hole 81 1n
the back piece 25. The mounting plate 70b 1s provided with at least one radial mounting hole
78 that extends radially inward from the rim 79 of the mounting plate 70b and ends close to
its center. The mounting hole 78 1s used to fasten the dual capsule 11 1n a microphone housing
or the like, by use of e.g. a mounting screw (not shown). In one embodiment, the mounting
plate comprises two diametrically arranged mounting holes 78, which enables mounting of
two or more dual capsules 11 on top of each other by means of an interconnection screw (not
shown). Further, the mounting plate 70b comprises a small sized vent hole 76 that intercon-
nects the pressure equalization groove 75b at the center of the mounting plate with one of the
mounting holes 78. In order to provide fluidic communication from the vent hole 76 to the
ambient pressure, a specially designed vent screw may be used for fastening the capsule 11.
Alternatively, the vent hole may be connected to the ambient pressure via a radial vent con-

duit (not shown) that extends from the rim 79 to the center of the mounting plate 70b.
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According to one embodiment, each microphone capsule 10 1s clamped together by screws
(not shown) or the like that interconnect the lid 50 of the capsule 10 and the mounting plate
70, 70b so that all other components are clamped there between. In order to avoid a short cir-
cuit of the condenser, the screws are insulated from the back piece 1n that the screw holes 1n
the back piece are of a large diameter compared to the screws, or by other insulating means.
Alternatively, components of the microphone capsules 10 can be secured 1n any other suitable
fashion known 1n the art. According to one embodiment, the lid 50 1s omitted and the trans-

ducer membrane 15 1s fastened directly to the upper surface of the insulating frame 60.

The 1id 50 1s made of a rigid material, that according to one embodiment 1s electrically con-
ducting and 1n electric contact with the conducting membrane, but it may also be an insulated
from the membrane. The back piece 25 1s made of an electrically conducting material such as
a metallic material like brass etc. Alternatively, the back piece 25 can be made of a rigid 1nsu-
lating material, with a conducting layer forming the electrode surface 26. According to one
embodiment, the mounting plate 70, 70b and the insulating frame 60 are made of a rigid
polymer material such as polyoxymethylene (POM) or the like. The transducer membrane 15
1s made of a thin foil of a conducting material or of a thin insulating film with a conducting
layer applied thereon, or the like. By this arrangement the two microphone capsules 10 of the

dual capsule 11 are electrically separated from each other.

As already mentioned, the active area 20 of the transducer membrane 15 has an essentially
triangular shape as defined above. According to one embodiment the active area 20 has the
shape of an equilateral triangle. According to one embodiment the active area 20 has the

shape of a triangle with one or more curved sides.

According to one embodiment schematically shown 1n Fig. 4a, the active area 20 1s shaped
like an equilateral triangle and the attenuation recesses 30 in the electrode surface 26 of the
back piece 25 are arranged 1n a threefold rotational symmetric pattern with an axis of rotation
coaxial with the centre C of the triangle. Fig. 4b 1s an alternative presentation that more
clearly shows the rotational symmetry of the attenuation recesses 30 according to fig. 4a. Ac-
cording to one embodiment the attenuation recesses 30 are arranged 1n a mirror symmetrical
pattern with respect to the centre lines CL of the triangle. According to one embodiment, one

attenuation recess 30 1s arranged concentric with the centre of the triangle. According to one
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embodiment, the attenuation recesses 30 are arranged along the sides of a number of concen-

tric triangles of increasing sizes T1 to T4.

By this configuration of the shape of the active area of the transducer membrane and the at-
tenuation recesses, a well balanced registration of sound waves 1s achieved without marked

resonance phenomena.

According to one embodiment, the electrode surface 26 of the back piece 25 comprises three
tuning recesses 40 arranged at the corners of one of the concentric triangles T1 to T4, wherein
the shape and depth of the tuning recesses 40 are adjusted to achieve desired sound character-
istics. In the disclosed embodiment, the tuning recesses are arranged at the corners of a con-
centric triangle T2, the side of which 1s less then 2 and more than % of the side of the active

arcad.

In the disclosed embodiment, all attenuation recesses are shown as circular holes with the
same diameter, but 1t 1s also possible to have attenuation recesses of different diameters or
shapes. Moreover, the performance of the microphone capsule 10 may be tuned both by ad-

justing the depth of the attenuation holes, in particular the tuning recesses.

The condenser microphone capsule 10 according to the present invention can be used 1n a
condenser microphone or 1n other applications where high quality registration of sound waves
1s required. Fig. 5 shows an example of a condenser microphone 100 comprising a dual mi-

crophone capsule 11 according to the present invention.
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CLAIMS
The invention claimed is:
1. Condenser microphone capsule with an electrically conducting transducer

membrane arranged in parallel with and at a distance from an electrically conducting
electrode surface wherein an active area of the transducer membrane has an

essentially triangular shape,

wherein the microphone capsule comprises a lid with a membrane opening that
defines the shape of the active area of the transducer membrane, an electrically
insulating frame with a corresponding membrane opening, a back piece comprising
the electrically conducting electrode surface, and wherein the membrane is clamped

between the lid and the frame.

2. Condenser microphone capsule according to claim 1, wherein the active area

has the shape of an equilateral triangle.

3. Condenser microphone capsule according to claim 1, wherein the active area

has the shape of a triangle with one or more curved sides.

4. Condenser microphone capsule according to claim 1, wherein the electrode

surtace comprises a plurality of attenuation recesses arranged 1n a pattern below the

active area of the transducer membrane.

0. Condenser microphone capsule according to claim 4, wherein the active area is
shaped like an equilateral triangle and the attenuation recesses are arranged 1n a

threefold rotational symmetric pattern with an axis of rotation coaxial with the centre

of the triangle.

6. Condenser microphone capsule according to claim 4, wherein the attenuation

recesses are arranged 1n a mirror symmetrical pattern with respect to the centre lines

of the triangle.
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7. Condenser microphone capsule according to claim 4, wherein one attenuation

recess 1s arranged concentric with the centre of the triangle.

8. Condenser microphone capsule according to claim 4, wherein the attenuation
recesses are arranged along the sides of a number of concentric triangles of increasing

S1Z€ES.

9. Condenser microphone capsule according to claim 8, wherein the electrode
surface comprises three tuning recesses arranged at the corners of one of the
concentric triangles, wherein the shape and depth of the tuning recesses are adjusted

to achieve desired sound characteristics.

10. Condenser microphone capsule according to claim 9, wherein the tuning
recesses are arranged at the corners of a concentric triangle, the side of which is less

than %2 and more than % of the side of the active area.

11. Condenser microphone capsule according to claim 1, further comprising a

mounting plate.

12. Dual condenser microphone capsule comprising two condenser microphone
capsules according to claim 1 arranged with a bottom surface of the back piece

against a mounting plate.

13.  Condenser microphone capsule according to claim 11, wherein the mounting
plate comprises a pressure equalization groove formed to be in fluidic contact with a

cavity between the membrane and its corresponding back piece, via vent holes in the

back piece.

14.  Condenser microphone comprising a condenser microphone capsule according

to claim 1.
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