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'unidirectivity, and on the other hand, where these Electrostatic
Microphone                       perforations and the acoustically
resistive member 8 are eliminated the microphone This invention relates to
an electrostatic    becomes nondirective. microphone.
For the purpose of brevity, in Fig. 1, wirings 5    Various types of
miniature electrostatic  70 between the stationary electrode, the printed
microphones or condenser microphones have       circuit board 12, the
circuit device 2 and the been proposed. For example, a condenser
external circuit are not shown. microphone has been well known which
contains,    Although the condenser microphone shown in as shown in Fig. 1,
a circuit device including an  Fig. 1 is satisfactory for its small size,
there still 10 impedance converting element. The condenser  75 remains
certain problems from the standpoints of microphone shown in Fig. 1 is
provided with an  its characteristics, manufacturing process and
electrically conductive cylindrical casing 2 having  cost. a sound
receiving plate 4 formed with a plurality  More particularly, provision of
perforations for of perforations. Disposed in the casing 2 is a  the
stationary electrode 14 often results in fins 15 supporting member 6 having
a recess formed to    80 and warping which degrade the operating receive an
acoustically resistive member 8 on the  characteristics of the condenser
microphone. upper surface confronting the sound receiving   Further, the
provision of perforations through the plate 4 and a cylindrical side wall
10 on the lower  stationary electrodes 14 decreases its effective side for
supporting a printed circuit board 12. A  area thus decreasing the rate of
capacitance 20 stationary electrode 14 prepared by forming a  85 variation
caused by the vibration of the plastic film on a metal plate and processing
the  diaphragm. In addition, use of the spacer 18 plastic film to form an
electret film and formed  further decreases the effective area of the with
a plurality of perforation is secured to the  stationary electrode and
increases the number of supporting member 6 and the acoustically
manufacturing steps and the cost.. 25 resistive member 8. A diaphragm 16 is
mounted    90    For the purpose of imparting unidirectivity to in parallel
with the sound receiving plate 4 and  the condenser microphone,
perforations 26,28, the stationary electrode 14 with the periphery of  30
and 32 are formed and an acoustically the diaphragm clamped between an
Insulation     resistive member made of paper or cloth to keep spacer 18
and an electrically conductive ring 20  the dust off is used. However, it
is difficult to 30 secured to the inner wall of the casing 2. The  95
dispose the supporting member 6 in the casing 2 diaphragm is formed of a
metal diaphragm, for   so as to align the perforations 26 and 28 and the
example, titanium having a thickness of several  perforations 28 and 32.
Further, since the microns.
acoustically resistive member 8 is secured to the A circuit device 22
including an impendance   supporting member 6 with a bonding agent, it 35
converting element, etc. is mounted on the  100 becomes difficult to
maintain the stationary printed circuit board 12. The supporting member
electrode 14 and the diaphragm 16 in perfect 6 is also provided with a
plurality of perforations  parallel relationship because of the variations
in aligned with the perforations of the stationary  quantity of the bonding
agent and in thickness of electrode 14 at the bottom of the recess for
the acoustically resistive member 18. Usually 40 receiving the acoustically
resistive member 8.    105 unidirectivity can be obtained by cancelling
with With this construction, the vibration of the    each other sound
signals having a phase different diaphragm 16 is transmitted to an air
chamber 24  of 180[err] but in the microphone shown in Fig. 1, defined by
the cylindrical side wall 10 of the  the. unidirectivity can be attained by
cancelling supporting member 6 and the printed circuit     with each other
sound signals having a phase 45 board 12 through the perforations of the
110 difference of 90[err] so thatfull satisfaction for the stationary
electrode 14, the accustically resistive  unidirectivity can not be
obtained. member 8 and the perforations of the supporting   Accordingly, it
is an object of this Invention to member, so that the diaphragm 16 can
vibrate    provide an improved electrostatic microphone relatively freely
in response to sound supplied      which can be manufactured with simple 



50 thereto through the sound receiving plate 4. In.   115 manufacturing
steps and can use efficiently a other words, in response to an input sound
stationary electrode. pressure, the diaphragm 16 vibrates at a relatively
According to this invention, there is provided high sensitivity so as to
vary at a high sensitivity  an electrostatic microphone comprising an the
capacitance of a capacitor constituted by the  electrically conductive
diaphragm, a stationary 55 diaphragm 16 and the stationary electrode 14.
120 electrode plate, and a supporting member The lower opening of the
casing 2 is closed by a  including a first supporting section for
supporting lid 25.                                         the stationary
electrode plate and a second The cylindrical side wall 10 of the supporting
supporting section for supporting the vibrating member 6 is provided with
opposing perforations  diaphragm substantially in parallel with the 60 26
and 28 and perforations 30 and 32 are    125 stationary electrode plate,
said first and second provided through the side wall of the casing 2 in
supporting sections being integrally formed with alignment with
perforations 26 and 28. Where    each other, said second supporting section
these perforations 26,28, 30 and 32 are provided  defining an air chamber
which communicates the condenser microphone manifests              with an
air gap between said diaphragm and    2
GB 2 044 037 B    2 stationary electrode plate at the periphery of said
the air chamber 122 for imparting unidirectivity to air gap.
the condenser microphone and a recess for In the accompanying drawings:
receiving a circuit device 130 containing a field Fig. 1 is a
cross-sectional view showing one  effect transistor acting as an impedance
5 example of a prior art condenser microphone;  70 converting element. The
electric circuit device Fig. 2 is a cross-sectional view showing one  130
is forcedly fitted into and resiliently held in example of a condenser
microphone embodying     the recess. The gate electrode of the field effect
the invention;                                  transistor in the circuit
device 130 extends in the Fig. 3 is a cross-sectional view of the
longitudinal direction to engage with the rear 10 condenser microphone
shown in Fig. 2 taken   75 surface or the metal vapor-deposited surface of
along a line ll-1ll;                           the stationary electrode 116
thus establishing an Fig. 4 is an electrical circuit of the condenser
electrical contact thereto. The source and drain microphone shown in Figs.
2 and 3;              electrodes of the field effect transistor are coupled
Fig. 5 is a longitudinal cross-sectional view  to a patterned circuit
formed on a printed circuit 15 showing a modified condenser microphone
80 board 132 through perforationsformed therein. embodying the invention;
The printed circuit board 132 is provided with Fig. 6 is a cross-sectional
view of the      further perforations communicated with condenser
microphone shown in Fig. 5 taken      perforations 124 to 126 of the
supporting along a line Vl-Vl;                             member 112 via
an acoustically resistive member 20    Fig. 7 is a cross-sectional view
showing still  85 134 clamped between the supporting member another
embodiment of this invention;           112 and the printed circuit board
132 to keep the Fig. 8 is a cross-sectional view showing a   dust off. The
supporting member 112 and the modification of the circuit device utilized
in the  printed circuit board 132 are held in a condenser microphones shown
in Figs. 2 to 6;    predetermined positional relationship by inserting 25
Fig. 9 is a cross-sectional view showing a  90 pins 136 at the bottom of
the supporting member modification of the circuit device utilized in the  i
112 into recesses 138 of the printed circuit board condenser microphone
shown in Fig. 7; and       132. Fig. 10 is a cross-sectional view showing a
The lower end of the casing 102 is bent modification of the circuit device
utilized in the  inwardly to firmly hold the diaphragm 106, the 30
condenser microphone shown in Figs. 2 to 6.  95 supporting member 112 and
the printed circuit A condenser microphone shown in Figs.2 and   board 132
in a predetermined positional 3 includes a casing 102 made of metal such as
relationship and to make electrical contact with 



aluminum and having an outer diameter of about  the patterned ground
terminal of the printed 10 mm and top portion formed with a plurality of
circuit board 132. 35 perforations and acting as a sound receiving  100
As shown in the electrical circuit of Fig. 4 section 104. Inside of the
metal casing 102 is  corresponding to the condenser microphone held a
diaphragm 106 made of electrically      shown in Figs. 2 and 3, the circuit
device 130 conductive film such as aluminum film to oppose  includes a
field effect transistor 150 and a diode the sound receiving section 104
with the        152 connected between the source and gate 40 periphery
clamped between an electrically   105 electrodes of the field effect
transistor. Further, conductive ring 1 08 and an outer annular      the
gate electrode of the field effect transistor projection 110 of an
insulative supporting      150 is connected to a first electrode 154 member
112. The electrically conductive ring 108  corresponding to the stationary
electrode 116. is fitted in the casing 102 for electrically coupling  The
first electrode 154 and a. second electrode 45 the casing 102 and the
diaphragm 106. The   110 1 56 corresponding to the diaphragm 106 form a
supporting member 112 is provided with an inner  capacitor whose
capacitance varies in accordance annular projection 114 adapted to support
a     with the vibration of the diaphragm 106. The stationary electrode 116
formed by disposing a  drain and source electrodes of the field effect
plastic film on a rnetal plate and processing the  transistor 150 and the
second electrode 156 are 50 plastic film to form an electret film, for
example   115 electrically coupled with three different terminals and four
resilient supporting fingers 118 to 121  of the printed circuit board 132.
The FET 1 50 which have top pins acting to urge the stationary  functions
to convert high impedance output from electrode 116 toward the inner
annular projection  the capacitor formed of the first and second 114 thus
firmly securing the stationary electrode  electrodes 154 and 156 to a low
impedance 55 116. The annular projections 110 and 1 14 are    120 output so
that the condenser microphone is made designed to hold the diaphragm 106
and the      free from induction noise caused by an external stationary
electrode  116 with a predetermined  circuit (not shown). space, for
example, 0.1 mm. The diaphragm 106,    It should be particularly noted
thatthe the supporting member  110 and the stationary  stationary electrode
116 of the condenser 60 electrode 116 cooperate to define an air chamber
125 microphone shown in Figs.2 and 3 is not 122 which permits the diaphragm
106 to vibrate  provided with any perforation and the air chamber
relatively freely.                              122 is formed in the
supporting member 112 The supporting member 112 is further         near the
peripheral portion of the stationary provided with four longitudinally
extending    electrode 116 so that the air chamber 122 can be 65 through
holes 124 to 127 communicated with    130 easily communicated with an air
gap between the    3
GB 2 044 037 B    3 vibrating diaphragm 106 and the stationary      the
circuit device 130 was contained in the recess electrode 116 at the
peripheral portion of the air  of the supporting member 112, the circuit
device gap. Further, the stationary electrode 116 is   130 may be embedded
in the supporting member disposed to face the effective vibrating portion
of  112 as shown in Fig. 7. In this case, it is possible 5  the diaphragm
106 thereby attaining efficient use  70 to form the supporting member 112
integrally of the entire surface of the stationary electrode  with a
housing of the circuit device 130. and increasing the effective area of the
diaphragm  Furthermore, the circuit device 130 may be 106.
eliminated by interconnecting the stationary Where an electret is used to
prepare the      electrode 116 and the printed circuit board 132 10
stationary electrode 116, the electret does not  75  with a single lead
wire and by connecting an contact at substantially any portion with other
external circuit device to the printed circuit board component elements so
that it is possible to    132. maintain the density of charge induced on
the     Furthermore, in the embodiment shown in Fig. surface thereof at a
uniform value.             2, the gate electrode of the field effect
transistor 



15    The supporting member 112 is molded from an  80  in the circuit
device 130 may be made of a insulating material. The stationary electrode
116  flexible material, while the source and drain is placed on the
supporting member 112 and the  electrodes may be made of rigid material. As
circuit device 130 is forcedly put into the     shown in Fig. 8, where a
wavy resilient material is supporting member 112. Then the supporting
used for the lead wire of the gate electrode, more 20  member 112 with the
stationary electrode 116  85  good electrical contact can be formed between
and the circuit device 130 held therein is put into  the gate electrode and
the stationary electrode the casing 102 which has already received the
116 and the spring force of the lead wire urges metal ring 108 and the
vibrating diaphragm 106.  the stationary electrode against the supporting
Next, the acoustically resistive member 134 and  fingers 118 to 121 (See
Fig. 3) whereby the 25 the printed circuit board 132 are received into the
go stationary electrode 116 can be held more casing 102 in a predetermined
positional        securely. relationship to the supporting member 112.
Thus,  The gate lead wire of the circuit device 130 the condenser
microphone shown in Figs. 2 and 3  may be bonded to the side wall of the
supporting can be fabricated relatively easily.            member 112 as
shown in Fig. 9.This construction 30    Figs. 5 and 6 illustrate another
embodiment of   95 is suitable because the lead wire can be the condenser
microphone according to this      embedded in the supporting member 112
when it invention in which elements corresponding to    is molded to
surround the circuit device 130. With those shown in Figs. 2 and 3 are
designated by  this construction, good electrical contact can be the same
reference numerals. The modified       ensured between the stationary
electrode 116 35  embodiment shown in Figs. 5 and 6 is identical to  100
and the gate lead wire. the first embodiment shown in Figs. 2 and 3
While in the embodiment shown in Figs. 2 to 6, except that a supporting
ring 200 is substituted  the circuit device 130 is received in the recess
of for the supporting fingers 118 to 121 for       the supporting member
112, an air gap which supporting the stationary electrode 116 and that  may
be formed between the circuit device 130 40 the perforations 202 to 205 for
imparting to the   105 and the supporting member 112 due to condenser
microphone unidirectivity are formed  dimensional error of the recess so
that the to be communicated with an air chamber 206      vibrating energy
of the vibrating diaphragm 106 between the supporting ring 200 and the
outer   would leak through this air gap. This problem can annular
projection 110.                         be solved by shaping a housing of
the circuit 45    To secure the stationary electrode 116 to the   110
device 130 to have frustum configuration as supporting member 112, a
slightly excessive     shown in Fig. 10 and by forming the recess for
amount of an electroconductive bonding agent is  accommodating the circuit
device to have a poured into a recess 208 within the inner annular
corresponding tapered configuration. The projection 114 of the supporting
member 112,    condenser microphone shown in the foregoing 50 and
thereafter the stationary electrode 116 is    115 embodiments may be made
to be nondirective by mounted on the top of the inner annular
eliminating the communicating perforations 124 projection 114. Then a
portion of the bonding   to 127 or 202 to 205, in which case it is not
agent in the recess 208 is pushed out into a space  necessary to provide
perforations through the between the stationary electrode 116 and the
printed circuit board 132. 55 inner annular projection 114 thus firmly
bonding   120    Further, the vibrating diaphragm 16 can be the stationary
electrode 116 to the supporting  '   formed by vapor-depositing metal on a
dielectric member 112. At this time, the gate electrode of a  high polymer
film such as polypropylene or field effect transistor of the circuit device
130  tetrafluoro ethylene film. would be firmly bonded electrically to the
60 stationary electrode 11 6.                       Claims While the
invention has been described with    125    1. An electrostatic microphone
comprising an reference to preferred embodiments, it should be
electrically conductive diaphragm, a stationary understood that the
invention is not limited to  electrode plate, and a supporting member these
specific embodiments.                     including a first supporting
section for supporting 65    For example, in these embodiments, although
the stationary electrode plate and a second 



3                                                                     GB 2
044 037 B    3 vibrating diaphragm 106 and the stationary      the circuit
device 130 was contained in the recess electrode 1 16 at the peripheral
portion of the air  of the supporting member 1 12, the circuit device gap.
Further, the stationary electrode 1 16 is  130 may be. embedded in the
supporting member disposed to face the effective vibrating portion of  1 12
as shown in Fig. 7. In this case, it is possible 5  the diaphragm 106
thereby attaining efficient use  70 to form the supporting member 1 12
integrally of the entire surface of the stationary electrode  with a
housing of the circuit device 130. and increasing the effective area of the
diaphragm  Furthermore, the circuit device 130 may be 106.
eliminated by interconnecting the stationary Where an electret is used to
prepare the      electrode 1 16 and the printed circuit board 132 10
stationary electrode 1 1 6, the electret does not  75  with a single lead
wire and by connecting an contact atsubstantially any portion with other
external circuit device to the printed circuit board component elements so
that it is possible to    132. maintain the density of charge induced on
the      Furthermore, in the embodiment shown in Fig. surface thereof at a
uniform value.             2, the gate electrode of the field effect
transistor 15    The supporting member 1 12 is molded from an  80  in the
circuit device 130 may be made of a insulating material. The stationary
electrode 1 16  flexible material, while the source and drain is placed on
the supporting member 1 12 and the  electrodes may be made of rigid
material. As circuit device 130 is forcedly put into the     shown in Fig.
8, where a wavy resilient material is supporting member 1 12. Then the
supporting     used for the lead wire of the gate electrode, more 20
member 1 12 with the stationary electrode 1 16  85  good electrical contact
can be formed between and the circuit device 130 held therein is put into
the gate electrode and the stationary electrode the casing 102 which has
already received the   1 16 and the spring force of the lead wire urges
metal ring 108 and the vibrating diaphragm 106.  the stationary electrode
against the supporting Next, the acoustically resistive member 134 and
fingers 1 18 to 121 (See Fig. 3) whereby the 25 the printed circuit board
132 are received into the  90  stationary electrode 116 can be held more
casing 102 in a predetermined positional        securely. relationship to
the supporting member 1 12. Thus,  The gate lead wire of the circuit device
130 the condenser microphone shown in Figs. 2 and 3  may be bonded to the
side wall of the supporting can be fabricated relatively easily.
member 112 as shown in Fig. 9.This construction 30    Figs. 5 and 6
illustrate another embodiment of   95 is suitable because the lead wire can
be the condenser microphone according to this      embedded in the
supporting member 1 12 when It invention in which elements corresponding to
is molded to surround the circuit device 130. With those shown in Figs. 2
and 3 are designated by  this construction, good electrical contact can be
the same reference numerals. The modified       ensured between the
stationary electrode 116 35  embodiment shown in Figs. 5 and 6 is identical
to  100 and the gate lead wire. the first embodiment shown in Figs. 2 and 3
While in the embodiment shown in Figs. 2 to 6, except that a supporting
ring 200 is substituted  the circuit device 130 is received in the recess
of for the supporting fingers 1 18 to 121 for      the supporting member 1
12, an air gap which supporting the stationary electrode 1 16 and that  may
be formed between the circuit device 130 40 the perforations 202 to 205 for
imparting to the   105  and the supporting member 1 12 due to condenser
microphone unidirectivity are formed  dimensional error of the recess so
that the to be communicated with an air chamber 206      vibrating energy
of the vibrating diaphragm 106 between the supporting ring 200 and the
outer   would leak through this air gap. This problem can annular
projection 110.                        be solved by shaping a housing of
the circuit 45.  To secure the stationary electrode 1 16 to the   110
device 130 to have frustum configuration as supporting member 112,
aslightly excessive      shown in Fig. 10 and by forming the recess for
amount of an electroconductive bonding agent is  accommodating the circuit
device to have a 



poured into a recess 208 within the inner annular  corresponding tapered
configuration. The projection 1 14 of the supporting member 1 12,
condenser microphone shown in the foregoing 50 and thereafter the
stationary electrode 1 16 is  1 15  embodiments may be made to be
nondirective by mounted on the top of the Inner annular         eliminating
the communicating perforations 124 projection 114. Then a portion of the
bonding   to 127 or 202 to 205, in which case it is not agent in the recess
208 is pushed out into a space  necessary to provide perforations through
the between the stationary electrode 1 16 and the    printed circuit board
132. 55 inner annular projection 1 14 thus firmly bonding   120    Further,
the vibrating diaphragm 16 can be the stationary electrode 116 to the
supporting  formed by vapor-depositing metal on a dielectric member 1 12.
At this time, the gate electrode of a  high polymer film such as
polypropylene or field effect transistor of the circuit device 130
tetrafluoro ethylene film. would be firmly bonded electrically to the 60
stationary electrode 116.                        Claims While the invention
has been described with    125    1. An electrostatic microphone comprising
an reference to preferred embodiments, it should be  electrically
conductive diaphragm, a stationary understood that the invention is not
limited to  electrode plate, and a supporting member these specific
embodiments.                     including a first supporting section for
supporting 65    For example, in these embodiments, although   the
stationary electrode plate and a second    4
GB 2 044 03.7 B    4 supporting section for supporting the vibrating
member has at leastone through hole diaphragm substantially in parallel
with the     communicated with said air chamber and stationary electrode
plate, said first and second  extending in a direction substantially at
right supporting sections being integrally formed with    65  angles with
respect to said diaphragm and said 5  each other, said second supporting
section      stationary electrode and which further comprises defining an
air chamber which communicates      acoustically resistive means disposed
on said with an air gap between said diaphragm and      supporting member
to close an opening of said stationary electrode plate at the periphery of
said  through hole. air gap.                                     70    12.
An electrostatic microphone according to 10    2. An electrostatic
microphone according to   claim 1, 2, 3 or 4 wherein said first supporting
claim 1 which further comprises a circuit device  section comprises a
central projection upon which including impendance converting means which
is  said stationary electrode plate is mounted and at electrically
connected to said stationary electrode  least a pair of resilient
supporting members which plate and converts a high impedance of a     75
are disposed on the opposite sides of said 15 capacitor constituted by said
diaphragm and said  stationary electrode plate for holding the same in
stationary electrode plate into a low impedance.  corporation with said
central projection, and said 3. An electrostatic microphone according to
second supporting section comprises an annular claim 2 wherein said
supporting member is        projection surrounding said central projection
and provided with a recess for receiving said circuit    80 adapted to
support said vibrating plate, said 20 device.
central and annular projections defining said air 4. An electrostatic
microphone according to  'chamber. claim 2 wherein said circuit device hasa
housing   13. An electrostatic microphone according to integrally molded
with said supporting member.  claim 12 which further comprises an
electrically 5. An electrostatic microphone according to  85 conductive
ring which cooperates with the 25  claim 1, 2, 3 or 4 which further
comprises a     annular projection of said supporting member for printed
circuit board having a circuit pattern  holding said diaphragm.
electrically coupled to said circuit device.       14. An electrostatic
microphone according to 6. An electrostatic microphone according to   claim
1, 2, 3 or 4 wherein said first supporting claim 5 which further comprises
an electrically  90 section comprises a central projection upon which 



30  conductive casing containing said diaphragm,     said stationary
electrode plate is mounted and a said stationary electrode plate and said
printed  first annular projection surrounding said central circuit board.
projection to contain said stationary electrode 7. An electrostatic
microphone according to   plate, and said second supporting section claim 6
which further comprises an electrically  95 comprises a second annular
projection 35  conductive ring contained in said casing for     surrounding
said first projection and adapted to supporting said diaphragm in
cooperation with    support said diaphragm, said first and second said
supporting member.                          annular projections defining
said air chamber. 8. An electrostatic microphone according to      15. An
electrostatic microphone according to claim 5 which further comprises
coupling means  100 claim 14 which further comprises an electrically 40 for
coupling together said supporting member and  conductive ring which
cooperates with said printed circuit board to place said supporting  second
annular projection of said supporting member and printed circuit board in a
specified  member to hold said diaphragm. positional relationship.
16. An electrostatic microphone according to 9. An electrostatic microphone
according to    105 claim 2, 3 or 4 wherein said impendance. 45  claim 8
wherein said coupling means comprises    converting means includes a field
effect transistor at least one pin formed on said supporting means  having
a gate electrode with its end shaped wavy and at least one opening formed
in said printed  for resiliently engaging with said stationary circuit
board for receiving said pin.            electrode plate. 10. An
electrostatic microphone according to    10    17. An electrostatic
microphone according to 50 claim 5 in which said supporting means has at
claim 2, 3 or 4 wherein said impendance least one first through hole
communicated with  converting means includes a field effect transistor said
air chamber and extending in a direction    having a gate electrode
embedded in said substantially at right angles with respect to said
supporting member, a portion of said gate diaphragm and said stationary
electrode plate,    115  electrode facing said stationary electrode plate
55  and said printed circuit board is provided with at  being exposed to
engage with said stationary least one second through hole communicated
electrode plate. with said first through hole, and which further    18. An
electrostatic microphone according to comprises acoustically resistive
means disposed  claim 3 wherein said circuit device takes the form between
said first and second through holes.  120 of frustum and received in a
tapered recess of said 60    11. An electrostatic microphone according to
supporting member. claim 1, 2, 3 or 4 in which said supporting        19.
An electrostatic microphone, substantially    GB  2  044  037  B
5 as hereinbefore described with reference to Figs.
modification of Fig. 8 or Fig. 10 or Fig. 7 with or 2 to 4 or Figs. 5 and 6
with or without the                      without the modification of Fig.
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