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1
ELECTROMAGNETIC MICROPHONE INCLUDING
AT LEAST ONE ACOUSTIC RESISTANCE

The invention relates to an electrodynamic micro-
phone provided with a diaphragm to which a moving
coil is attached which is suspended in the active air-gap
of a magnet system, the volume of air behind the dia-
phragm being connected with at least one acoustic re-
sistance. :

Such a microphone is described in U.S. Pat. No.
3,141,070.

In this microphone the acoustic resistances take the
form of damping materials disposed in ducts.

The damping materials may be provided in the form
of plugs pressed from sintered granules. Alternatively
the orifices of the ducts may be closed by pieces of
gauge. This method of providing the damping materials
is time-consuming and hence expensive to manufacture
by mass production methods.

A microphone according to the invention is charac-
terized in that the acoustic resistance comprises a nar-
row groove which is pressed in a part of the magnet sys-
tem made of a sintered material and is covered by a
cover plate.

Thus the above described disadvantage of the known
microphone construction is avoided. The part of the
magnet system made of a sintered material is manufac-
tured by pressing. In the press operation the required
number of grooves which act as acoustic resistances
may simultaneously be formed. The sintered material
has the property that the pressed dimensions have very
close tolerances.

It is particularly advantageous to form-the pressed
groove or grooves in the upper plate of the magnet sys-
tem which together with the centrally arranged core
defines the active air-gap.

The groove or grooves may be formed either in the
upper surface or in the lower surface of the upper plate.

In the first case a communication path between the
air volume behind the diaphragm and the atmosphere
is established, which greatly influences the directional
effect of a microphone. '

In the second case the active air-gap communicates
with the air chamber provided in the magnet system be-
tween the core and the pot.

Since the core of a magnet system usually is centered
with respect to the top plates by a centering member
made of a non-magnetic material, the upper part of this
member is advantageously given a flat shape so that it
can serve as the cover plate for the groove or grooves.

An embodiment of the invention will now be de-
scribed, by way of example, with reference to the ac-
companying diagrammatic drawing, in which:

FIG. 1 is a cross-sectional view of a microphone hav-
ing an acoustic resistance according to the invention,
and

FIG. 2 shows two radial sections of this microphone.

In FIG. 1 the microphone is of the electrodynamic
type. A diaphragm 1 provided with a moving coil 2 is
movably arranged and secured to the magnet system
along its edge 3. ‘

The magnet system comprises a core 4 which is made
of a permanent-magnetic material and is axially magne-
tized.
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The core 4 is centrally disposed on a bottom 5 of a
pot 6 made of a sintered material. The pot 6 is closed
by an upper plate 7 also made of a sintered material.
The top plate 7 together with a soft-iron plate 8 dis-
posed on the core 4 defines an active air-gap 9 in which
the moving coil 2 is free to move.

The top plate 7 has six radial grooves 10 formed in
its upper surface which are covered by a flat brass ring
11. Through the grooves 18 the air volume 12 behind
the diaphragm 1 communicates with the outside atmo-
sphere. The edge of the diaphragm 1 is secured to the
ring 11.

The lower surface of the top plate 7 also has six radial
grooves 13 formed in it which are shifted by an angle
of 30° with respect to the grooves 10.

Both the grooves 10 and the grooves 13 are spaced
apart at angles of 60° to one another. The grooves have
a width of 1 mm and a depth of 150 um.

Through the grooves 13 the air volume 12 communi-
cates via the air-gap 9 with an air chamber 14 defined
by the core 4 and the pot 6.

The grooves 13 are closed by a flat upper surface 15
of a centering member 16 by which the core 4 is cen-
tered in the pot 6. The centering member 16 is pro-
vided with a recess 17 to prevent the moving coil 2
from striking the centering member in the case of large
deflections of the diaphragm.

" What is claimed is:

1. An- electrodynamic microphone comprising; a
magnet system including a central core enclosed within
a magnetic member having a top plate made of a sin-
tered magnetic material and arranged to define an air
gap with said core, a diaphragm having a movably
mounted coil secured thereto and positioned so that
the coil is disposed within said air gap of the magnet
system, said diaphragm being mounted to define an air
volume space with the top portion of the magnet sys-
tem, said top plate having an upper surface and a lower
surface with a plurality of narrow grooves formed in at
least one surface and dimensioned so as to function as
an acoustic resistance and being in communication
with said air volume space behind the diaphragm, and
a cover plate covering a portion of said grooves.

2. An electrodynamic microphone as claimed in
claim 1 wherein said grooves are formed in the upper
surface of the top plate so as to form an acoustic com-
munication path between the air volume behind the di-
aphragm and the external atmosphere, and the cover
plate comprises a ring which covers said grooves and is
made of a non-magnetic material and to which the dia-
phragm is secured along its edge.

3. An electrodynamic microphone as claimed in
claim 1 wherein the grooves are formed in the lower
surface of the top plate, and the cover plate forms a
part of a centering member made of a non-magnetic
material.

4. An electrodynamic microphone as claimed in
claim 1 wherein said grooves are disposed radially
about the central core in the upper surface of the top
plate so as to form a plurality of acoustic communica-
tion paths between said air volume space and the exter-
nal atmosphere.

5. An electrodynamic microphone as claimed in
claim 1 wherein said core and magnetic member are
disposed so as to form together an annular air chamber
and wherein said grooves are radially disposed about
the central core in the lower surface of the top plate so
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as to form a plurality of acoustic communication paths
between said air volume space and the air chamber.

6. An electrodynamic microphone as claimed in
claim 1 wherein said central core comprises a cylindri-
cal axially magnetized permanent magnet and said
magnetic member comprises a sintered pot core.

7. An electrodynamic microphone as claimed in
claim 1 wherein said core and magnetic member are
disposed so as to form together an annular air chamber
and said grooves are radially disposed in both the upper
and lower surfaces of the top plate with the grooves in
the upper surface angularly offset from the grooves in
the lower surface, the grooves in the upper surface
forming a plurality of acoustic communication paths
between the air volume space and the external atmo-
sphere and the grooves in the lower surface forming a
second plurality of acoustic communication paths be-
tween the air volume space and said annular air cham-
ber.

8. An electrodynamic microphone as claimed in
claim 1 wherein said grooves are symmetrically dis-
posed around the top plate through an angle of 360°,
said grooves having a width of approximately 1 milli-
meter and a depth of approximately 150 micrometers.
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9. An electrodynamic microphone comprising, a
magnetic circuit including a cylindrical central mag-
netic core enclosed by a magnetic pot core having an
annular top plate made of a sintered magnetic material
and arranged to define an air gap with said central core,
at least one element of said magnetic circuit being per-
manently magnetized to produce a magnetic field in the
air gap, a vibratory system including a diaphragm hav-
ing a movably mounted coil secured thereto and posi-
tioned so that the coil is disposed within said air gap,
said diaphragm being positioned to define an air vol-
ume space with the top part of the magnetic circuit,
said top plate including a plurality of narrow grooves
dimensioned to function as an acoustic resistance in
communication with the air volume space behind the
diaphragm, and a cover plate covering a portion of said
grooves to form therewith a plurality of tubular ducts.

10. An electrodynamic microphone as claimed in
claim 9 wherein said cover plate comprises a non-
magnetic ring adjacent the upper surface of the top
plate and the grooves are radially disposed in the upper

surface of said top plate.
* * * * *
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