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Method of compensating for a change in sound pressure characteristic with temperature of an
electoacoustic transducer.

@ The invention provides a method of compen-
sating for a change in sound pressure charac- FIG 2
teristic with temperature of an electroacoustic
transducer utilizing the tendency of resonance
frequencies (fo) and (fv) to vary with tempera-
ture. The method according to the invention is,
in an electroacoustic transducer comprising a |
diaphragm disposed within a casing, a reso-

nance chamber provided on the front side of the )

diaphragm, a driving source provided on the R SR NN

back side of the diaphragm, the diaphragm 6 \ 3~\'\Q
being vibrated by the driving source to produce : L3 \if:.- N . ‘ ¢l
a sound to be emitted through the resonance : 6 :
chamber, characterized in that the resonance 24 o ?‘——'4-26 (. Iy I b
frequency (fv) of the resonance chamber is set 8/3S —F *T ‘ N 7N di
lower (fv_<fo) than the resonance freqqency _(fo) NN 4 l LN i
of the diaphragm. According to the invention, \ﬂ\/kI | | AN -3
with the resonance frequency of the resonance N =
chamber set lower than the resonance fre- Imm— —

quency of the diaphragm, a magnetic driving 20 2

force of the driving source is increased at high 2 -

temperatures to compensate for a decrease in
sound pressure while it is decreased at low _ 12 14~
temperatures to compensate for an increase in
sound pressure, thereby compensating for a
change in sound pressure characteristic with el
temperature.
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This invention relates to a method of compensat-
ing for a change in sound pressure characteristic with
temperature of an electroacoustic transducer, used in
the form of a buzzer or sound alarm means, for con-
verting electric signals into sound.

Electroacoustic transducers convert electric sig-
nals into sound. They can be used in the form of buzz-
ers or sound alarm means in various electronic equip-
ments to provide acoustic output corresponding to in-
put electric signals. They have sound pressure char-
acteristics determined by their own structure and ma-
terials. Sound pressure characteristics vary with tem-
perature, and a change in sound pressure character-
istic has effects on acoustic output.

Fig. 6 shows a prior art electroacoustic transduc-
er using an electromagnetic coil in a driving source.
This transducer has a cylindrical casing 2 made of
synthetic resin. On the inner wall surface of the cas-
ing 2 are axially provided a plurality of ribs 3. On the
back side of the ribs 3 a diaphragm 4 is disposed or-
thogonally to the axis of the casing 2. A resonance
chamber 6 is defined on the front side of the dia-
phragm 4. On the back side thereof a driving source
8 is provided for producing vibrations of the dia-
phragm 4. A sound emitting hole 10 is provided on the
closing surface of the casing 2 extending parallel to
the diaphragm 4. The hole 10 has a cylindrical shape
projecting into the resonance chamber 6. This allows
the resonance chamber 6 to communicate with at-
mosphere to emit a sound produced by the diaphragm
4 in the resonance chamber 6 to the outside of the
casing 2.

The driving source 8 is a means for-producing
acoustic vibrations of the diaphragm 4. It is externally
supplied with a driving current via terminals 12 and 14
to generate an alternating magnetic field acting on
the diaphragm 4 for acoustic vibration. The dia-
phragm 4 is a magnetizable thin metal plate and at the
central portion a disk-like magnetic piece 16 is mount-
ed. The magnetic piece 16 is an additional mass
means for increasing the mass of the diaphragm 4. It
is made of a magnetic material to constitute a magnet-
ic circuit in combination with the diaphragm 4. The
diaphragm 4 is at the periphery magnetically fixed to
the top of a cylindrical magnet 18 contained in the
casing 2. That is, the diaphragm 4 is magnetized and
secured in position by the magnetic attraction of the
magnet 18. The magnet 18 is firmly fixed within the
casing 2 by a magnetizable metal base 20 closing the
back space of the casing 2. To the back surface of the
base 20 is secured a substrate 22 with the terminals
12 and 14 mounted thereon. The central portions of
the base 20 and substrate 22 are penetrated by a cyl-
indrical core 24 extending along the center axis of the
magnet 18. Agap 26 is defined between an end of the
core 24 and the diaphragm 4 for permitting magnetic
coupling and vibrations of the diaphragm 4. A coil 30
is wound around the core 24 via a bobbin 28 and con-
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nected to the terminals 12 and 14. Via the terminals
12 and 14, a driving current is supplied to the coil 30
as an input current for producing vibrations.

Itis known that a sound pressure characteristic of
above described electroacoustic transducer is struc-
tually determined by the diaphragm 4 and resonance
chamber 6. The diaphragm 4 and resonance chamber
6 have natural resonance frequencies (fo) and (fv) re-
spectively. The resonance frequency (fo) is deter-
mined by physical parameters such as the material
and shape of the diaphragm 4, the shape and mass
of the magnetic piece 16, the size of the gap 26, the
magnetic force of the magnet 18, the size of the back
space 32 of the diaphragm 4, and the diameter of the
core 24. The resonance frequency (fv) is determined
using the following equation:

fv =%\/1 /xV (L +0.75D) (1)

The equation (1) is the Helmholtz equation,
where V stands for the volume of the resonance
chamber 6, D and L for the diameter and length of the
sound emitting hole 10, and C for the sound velocity
(approx. 344,000 mm/sec.). That s, the frequency (fv)
is determined by the diameter and length of the
sound emitting hole 10 and the volume of the reso-
nance chamber 6. If the diameter and length of the
sound emitting hole 10 are constant, the frequency
(fv) only depends on the volume of the resonance
chamber 6.

Fig. 7 shows a measure to increase the sound
pressure of the resonance frequency (fo) in the prior
art transducer, where the frequency (fv) is set to dou-
ble (fv=2fo) the frequency (fo). Fig. 8 shows a meas-
ure to broaden the frequency range of the sound pres-
sure characteristic, where the frequency (fv) is set
slightly higher (fv>fo) than the frequency (fo). Arepro-
duced frequency (fw) is set at the frequency (fo) inthe
former case and to be in the range of (fo) to (fv) in the
latter case.

It is also known that a sound pressure character-
istic varies with temperature in the prior art electroa-
coustic transducer. Possible factors which influence
the characteristic are as follows:

(a) The coil 30, a primary part of the driving
source 8, is a wound copper wire. At high temper-
atures, an increase in the internal resistance of
the coil 30 causes a decrease in current to weak-
en the generated magnetic field, thus decreasing
the driving force to vibrate the diaphragm 4. At
low temperatures, the reverse change occurs.

(b) The magnet 18 is in a magnetic relation with

the core 24 with the coil 30 wound thereon. At

high temperatures, a change in the outer dimen-
sions of the magnet 18 leads to an increase inthe
gap 26 constituting a part of the magnetic circuit,
thus deteriorating the magnetic efficiency. This is
noticeable particulary when a plastic magnet is
used for the magnet 18. Conversely at low tem-
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peratures, the magnetic efficiency is improved.

(c) The magnetic force of the magnet 18 tends to

decrease at high temperatures while increase at

low temperatures.

Above factors in combination decrease the reso-
nance frequency (fo) at high temperatures while in-
crease the same at low temperatures.

Achange in the shape and dimensions of the cas-
ing 2 with temperature influences the resonance fre-
quency (fv). Thus, the frequency (fv) also varies with
temperature, that is, it is increased at high tempera-
tures and decreased at low temperatures.

Fig. 9 shows the change in the resonance fre-
quencies (fo) and (fv) with temperature when they are
relativley set to be (fv=2fo) as shown in Fig. 7. At high
temperatures (Ty=85°C), the resonance frequency
(fo) at ordinary temperature (T;=25 °C) is shifted to
(fon)(<fo) and the frequency (fv) to (fvy (>fv). The fre-
quency interval (fov) at ordinary temperature is ex-
panded to (fovy) (>fov) to cause a remarkable drop in
sound pressure. Atlow temperatures (T =-40°C), the
resonance frequency (fo) at ordinary temperature is
shifted to (fo )(>fo) and the frequency (fv) to (fv )(<fv).
The frequency interval (fov) at ordinary temperature
is narrowed to (fov )(<fov) to cause a remarkable rise
in sound pressure. Above result in a remarkable
change in sound pressure of 10 dB or more at the re-
produced frequency (fw). Required and sufficient
acoustic output is not available.

Fig. 10 also shows the change in the resonance
frequencies (fo) and (fv) with temperature when they
are relativley set to be (fv>fo) as shown in Fig. 8. At
high temperatures (Ty=85°C), the resonance fre-
quency (fo) at ordinary temperature (Tg=25 °C) is
shifted to (foy) (<fo) and the frequency (fv) to (fvy)
(>fv). The frequency interval (fov) at ordinary temper-
ature is expanded to (fovy) (>fov) to cause a remark-
able drop in sound pressure. Atlow temperatures (T, =
-40°C ), the resonance frequency (fo) at ordinary
temperature is shifted to (fo,) (>fo) and the frequency
(fv) to (fv)) (<fv). The frequency interval (fov) at ordi-
nary temperature is narrowed to (fov, ) (<fov) to cause
a remarkable rise in sound pressure. Above also re-
sult in a remarkable change in sound pressure of 10
dB or more at the reproduced frequency (fw).

Fig. 11 shows the sound pressure characteristics
of the prior art electroacoustic transducer, where T,
represents the characteristic at 25°C, Ty at 85 °C, and
T_at-40 °C. Fig. 12 shows the coil current character-
istics corresponding to Fig. 11, where Ts represents
the characteristic at 25°C, Ty at 85 °C, and T, at -40
°C. Adifference in sound pressure at -40 °C and 85°C
is about 10 dB at the reproduced frequency range (fw)
of 2 kHz to 3 kHz.

As described above, in the prior art electroacous-
tic transducer, the sound pressure characteristic va-
ries with temperature to the extent that the change is
sensible by hearing in various applications and sea-
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sons.

An object of the invention is to provide a method
of compensating for a change in sound pressure char-
acteristic with temperature of an electroacoustic
transducer by utilizing the tendency of the resonance
frequencies (fo) and (fv) to vary with temperature.

Preferably, the invention provides a method of
compensating for a change in sound pressure char-
acteristic with temperature without a major change in
the basic structure of a conventional electroacoustic
transducer.

The method according to the invention is, in an
electroacoustic transducer comprising a diaphragm
disposed in the casing, a resonance chamber provid-
ed on the front side of the diaphragm, a driving source
provided on the back side of the diaphragm, and the
diaphragm being vibrated by the driving source to pro-
duce a sound to be emitted through the resonance
chamber, characterized in that the resonance fre-
quency(fv) of the resonance chamber is set lower
(fv<fo) than the resonance frequency (fo) of the dia-
phragm .

In this invention, the resonance frequencies (fo)
and (fv) of the diaphragm and resonance chamber are
relatively set so that the frequency (fv) is lower than
the frequency (fo) at ordinary temperature. At high
temperatures, the frequency (fv) tends to rise, the fre-
quency (fo) tends to fall and a magnetic driving force
is weakened to decrease the sound pressure. At low
temperatures, the frequency (fv) tends to fall, the fre-
quency (fo) tends to rise, and a magnetic driving force
is improved to increase the sound pressure. Accord-
ing to the invention, at high temperatures the interval
between the resonance frequencies (fo) and (fv) is
narrowed to increase the sound pressure, thus off-
setting the decrease in sound pressure due to the
weakened magnetic driving force. At low tempera-
tures, the interval is expanded to decrease the sound
pressure, thus offsetting the increase in sound pres-
sure due to the improved magnetic driving force. That
is, the change in the interval between the resonance
frequencies is inversely related to that of the conven-
tional transducer. A change in sound pressure caused
by a change in driving force is offset by a change in
sound pressure caused by a change in frequency in-
terval, thus compensating for a change in sound pres-
sure with temperature to provide a sound pressure
characteristic with only a negligible change with tem-
perature.

Fig. 1 is a graph showing an embodiment of the
method of compensating for a change in sound pres-
sure characteristic with temperature of an electroa-
coustic transducer according to the invention.

Fig. 2 is a longitudinal sectional view of an em-
bodiment of the electroacoustic transducer imple-
menting the method shown in Fig. 1.

Fig. 3 is a longitudinal sectional view showing the
dimensional difference between the electroacoustic
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transducer shown in Fig. 2 and the prior art electroa-
coustic transducer shown in Fig. 6.

Fig. 4 is a graph showing the sound pressure
characteristics obtained in the electroacoustic trans-
ducer shown in Fig. 2.

Fig. 5 is a graph showing the coil current charac-
teristics obtained in the electroacoustic transducer
shown in Fig. 2.

Fig. 6 is a longitudinal sectional view of a prior art
electroacoustic transducer.

Fig. 7 is a graph showing the sound pressure
characteristic obtained in the prior art electroacoustic
transducer.

Fig. 8 is a graph showing the sound pressure
characteristic obtained in the prior art electroacoustic
transducer.

Fig. 9 is a graph showing the change in sound
pressure characteristics with temperature obtained in
the prior art electroacoustic transducer.

Fig. 10 is a graph showing the change in sound
pressure characteristics with temperature obtained in
the prior art electroacoustic transducer.

Fig. 11 is a graph showing the sound pressure
characteristics obtained in the prior art electroacous-
tic-transducer.

Fig. 12 is a graph showing the coil current char-
acteristics obtained in the prior art electroacoustic
transducer.

Now an embodiment of the invention shown in
the drawings is described below.

Fig. 1 shows an embodiment of the method of
compensating for a change in sound pressure charac-
teristic with temperature of an electroacoustic trans-
ducer according to the invention. This electroacoustic
transducer has natural resonance frequencies (fo)
and (fv). This invention is characterized in that they
are relatively set so that the resonance frequency (fv)
of the resonance chamber 6 is lower than the reso-
nance frequency (fo) of the diaphragm 4.

These frequencies are relatively set at ordinary
temperature to such values that they are not inversely
related with temperature. The present invention in-
tends not to suppress changes in the resonance fre-
quencies (fo) and (fv), but, taking into account possi-
ble changes in the frequencies with temperature, to
differentially set them to the extent that they may ap-
proach each other but they are never inversely relat-
ed. To determine the frequencies (fo) and (fv), the
above mentioned physical parameters and equation
can be utilized. That is, the resonance frequency (fo)
is determined by the material and shape of the dia-
phragm 4, the shape and mass of the magnetic piece
16 as an additional mass means, the size of the gap
26, the magnetic force of the magnet 18, the size of
the back space 32 of the diaphragm 4, and the diam-
eter of the core 24. The resonance frequency (fv) is
determined by the equation (1). Especially, the fre-
quency (fv) of the resonance chamber 6 can be easily
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adjusted by the volume of the resonance chamber 6
since it is in close relation with its volume.

The resonance frequency (fv) is increased to (fvy)
(>fv) at high temperatures (=Ty) and decreased to
(fvy) (<fv) at low temperatures (=T.). The resonance
frequency (fo) is decreased to (foy )(<fo) at high tem-
peratures and increased to (fo, ) (>fo) at low temper-
atures. These possible changes are unique charac-
teristics of this kind of electroacoustic transducers as
described referring to Figs. 9 and 10. This is true to
the invention with the frequency (fv) set lower than
the frequency (fo).

With the frequency (fv) set lower than the fre-
quency (fo), the frequencies (fo) and (fv) are shifted
to (fop) and (fvy) to approach each other at high tem-
peratures (=Ty) so that the frequency interval be-
comes narrower (fovy) than that (fov) at ordinary tem-
perature .

Referring to the structure of the prior art shown
in Fig. 6, above mentioned (a)-(c) factors weaken the
magnetic driving force to decrease the sound pres-
sure, but in the electroacoustic transducer according
to the invention, the frequency interval is narrowed
(fov>fovy) to increase the sound pressure. In other
words, a decrease in sound pressure due to the weak-
ened driving force is offset by an increase in sound
pressure due to the narrowed frequency interval,
thus suppressing a remarkable drop in sound pres-
sure.

At low temperatures (=T,), the frequencies (fo)
and (fv) are shifted to (fo,) and (fv,) to move away
from each other so that the frequency interval be-
comes wider (fov, ) than that (fov) at ordinary temper-
ature.

Referring to the structure of the prior art shown
in Fig. 6, above mentioned (a)-(c) factors improve the
magnetic driving force to increase the sound pres-
sure, but in the electroacoustic transducer according
to the invention, the frequency interval is expanded
(fov<fov,) to decrease the sound pressure. In other
words, an increase in sound pressure due to the im-
proved driving force is offset by a decrease in sound
pressure due to the expanded frequency interval,
thus suppressing a remarkable rise in sound pres-
sure.

As described above, setting the resonance fre-
quency (fv) lower than the resonance frequency (fo)
compensates for a change in sound pressure with
temperature to provide a sound pressure characteris-
tic with only a negligible change with temperature
within the reproduced frequency range.

Fig. 2 shows an embodiment of the electroacous-
tic transducer implementing the method according to
the invention. Itis structually similar to that of the prior
art transducer shown in Fig. 6, therefore having the
same reference numbers for the parts.

This transducer has a cylindrical casing 2 made
of synthetic resin. On the inner wall surface of the
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casing 2 are axially provided a plurality of ribs 3. On
the back of the ribs 3 a diaphragm 4 is disposed or-
thogonally to the axis of the casing 2. A resonance
chamber 6 is defined on the front side of the dia-
phragm 4. On the back side thereof a driving source
8 is provided for producing vibrations of the dia-
phragm 4. A sound emitting hole 10 is provided on the
closing surface of the casing 2 extending parallel to
the diaphragm 4. The hole 10 has a cylindrical shape
projecting into the resonance chamber 6. This allows
the resonance chamber 6 to communicate with at-
mosphere to emit a sound produced by the diaphragm
4 in the resonance chamber 6 to the outside of the
casing 2.

The driving source 8 is a means for producing
acoustic vibrations of the diaphragm 4. It is externally
supplied with a driving current via terminals 12 and 14
to generate an alternating magnetic field acting on
the diaphragm 4 for acoustic vibration. The dia-
phragm 4 is a magnetizable thin metal plate and at the
central portion a disk-like magnetic piece 16 is mount-
ed. The magnetic piece 16 is an additional mass
means for increasing the mass of the diaphragm 4. It
is made of a magnetic material to constitute a magnet-
ic circuit in combination with the diaphragm 4. It may
be made of a non-magnetizable material only for the
purpose of increasing the mass.

The diaphragm 4 is at the periphery magnetically
fixed to the top of a cylindrical magnet 18 contained
in the casing 2. That is, the diaphragm 4 is magne-
tized and secured in position by the magnetic attrac-
tion of the magnet 18. The magnet 18 is firmly fixed
within the casing 2 by a magnetizable metal base 20
closing the back space of the casing 2. To the back
surface of the base 20 is secured a substrate 22 with
the terminals 12 and 14 mounted thereon. The central
portions of the base 20 and substrate 22 are penetrat-
ed by a cylindrical core 24 extending along the center
axis of the magnet 18. A gap 26 is defined between
an end of the core 24 and the diaphragm 4 for per-
mitting magnetic coupling and vibrations of the dia-
phragm 4. A coil 30 is wound around the core 24 via
a bobbin 28 and connected to the terminals 12 and
14. An alternating drive current is supplied to the ter-
minals 12 and 14 as an input current to generate an
alternating magnetic field at the coil 30 for interlink-
age with the diaphragm 4. The driving source 8 is sur-
rounded by the cylindrical magnet 18. In this electro-
acoustic transducer, the diaphragm 4, the magnetic
piece 16 as an additional mass means, the driving
source 8, the cylindrical magnet 18, and the base 20
in combination constitute a closed magnetic circuit.
The additional mass means is excluded from the
closed magnetic circuit if a non-magnetizable material
is used instead of the magnetic piece 16.

Fig. 3 compares this electroacoustic transducer
with the prior art transducer. According to the inven-
tion, the diameter (=a) of the casing 2 is the same, the
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height b1 of the casing 2 is lower, the volume ratio of
the resonance chamber 6 to the casing 2, i.e. the height
¢ is higher, the height d, of the magnet 18 is lower, and
the diameter e1 of the magnet 18 is larger. The referenc-
es by, ¢, , dy, and e, show the corresponding dimen-
sions of the prior art transducer. The dimensional rela-
tionship are asfollows: by<b, , ¢;>¢,,d; <d5, and e,;>e,.

The volume ratio of the resonance chamber 6 to
the casing 2 can be increased to considerably de-
crease the resonance frequency (fv). This allows
easy setting of the resonance frequency interrelation
of (fv< fo). The electroacoustic transducer, with the
frequency (fv) set lower than (fo), will provide sound
pressure characteristics, as shownin Fig. 1 where T =
-40°C, T¢=25°C, and Ty=85°C, with only a negligible
change in sound pressure of about 1 dB.

Figs. 4 and 5 show the sound pressure and cor-
responding coil current characteristics of the electro-
acoustic transducer with the frequency (fv) set lower
than (fo), where T =-40°C, Tg=25°C, and Ty=85°C.
The sound pressure characteristics within the repro-
duced frequency range (fw) (=1.7kHz to 2.2kHz)
show only a negligible change of about 1 dB. This
proves that the method acccording to the invention
will compensate for a change in sound pressure char-
acteristic with temperature.

As described above, according to the invention,
setting the resonance frequency of the resonance
chamber lower than the resonance frequency of the
diaphragm may compensate for a change in sound
pressure characteristic with temperature to provide
stable sound pressure characteristic regardless of
temperatures. This is also true when a plastic magnet
is used, which likely presents a remarkable change in
sound pressure characteristic with temperature.

Claims

1. A method of compensating for a change in sound
pressure characteristic with temperature of an
electroacoustic transducer comprising a dia-
phragm disposed in a casing, a resonance cham-
ber provided on the front side of said diaphragm,
a driving source provided on the back side of said
diaphragm, and said diaphragm being vibrated by
said driving source to produce a sound to be emit-
ted through said resonance chamber, being char-
acterized in that a resonance frequency of said
resonance chamber is set lower than a reso-
nance frequency of said diaphragm.

2. The method of compensating for a change in
sound pressure characteristic with temperature
of an electroacoustic transducer comprising a
diaphragm disposed in a casing, a resonance
chamber provided on the front side of said dia-
phragm, a driving source provided on the back
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side of said diaphragm, and said diaphragm being
vibrated by said driving source to produce a
sound to be emitted through said resonance
chamber according to claim 1, comprising:

sefting said resonance frequency of the
resonance chamber lower than said resonance
frequency of the diaphragm at ordinary tempera-
ture;

compensating for a decrease in sound
pressure at high temperatures above said ordi-
nary temperature by narrowing a frequency inter-
val between said resonance frequency of the res-
onance chamber and said resonance frequency
of the diaphragm to improve a magnetic driving
force of said driving source; and

compensating for an increase in sound
pressure at low temperatures below said ordinary
temperature by expanding a frequency interval
between said resonance frequency of the reso-
nance chamber and said resonance frequency of
the diaphragm to decrease a magnetic driving
force of said driving source.

The method of compensating for a change in
sound pressure characteristic with temperature
of an electroacoustic transducer comprising a
diaphragm disposed in a casing, a resonance
chamber provided on the front side of said dia-
phragm, a driving source provided on the back
side of said diaphragm, and said diaphragm being
vibrated by said driving source to produce a
sound to be emitted through said resonance
chamber according to claim 1, comprising:

sefting said resonance frequency of the
resonance chamber lower than said resonance
frequency of the diaphragm at ordinary tempera-
ture;

compensating for a decrease in sound pres-
sure at high temperatures above said.ordinary tem-
perature by increasing said resonance frequency
of the resonance chamber and decreasing said
resonance frequency of the diaphragm to narrow
a frequency interval therebetween so as to im-
prove a magnetic driving force of said driving
source; and

compensating for an increase in sound
pressure at low temperatures below said ordinary
temperature by decreasing said resonance fre-
quency of the resonance chamber and increasing
said resonance frequency of the diaphragm to ex-
pand a frequency interval therebetween so as to
weaken a magnetic driving force of said driving
source.

The method of compensating for a change in
sound pressure characteristic with temperature
of an electroacoustic transducer according to
claims 1, 2 and 3, wherein said resonance fre-
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10

quency of the resonance chamber is set lower
than said resonance frequency of the diaphragm
at ordinary temperature to the extent that they
are not inversely related with temperature.

The method of compensating for a change in
sound pressure characteristic with temperature
of an electroacoustic transducer according to
claim 1, wherein said resonance frequency of the
resonance chamber is set lower than said reso-
nance frequency of the diaphragm by increasing
a volume ratio of said resonance chamber to said
casing.

The method of compensating for a change in
sound pressure characteristic with temperature
of an electroacoustic transducer according to
claim 1, wherein said resonance chamber is pro-
vided within said casing of a cylindrical shape and
closed by said diaphragm disposed at the middle
portion of the casing, and communicates with at-
mosphere through a sound emitting hole provid-
ed on the casing.

The method of compensating for a change in
sound pressure characteristic with temperature
of an electroacoustic transducer according to
claim 1, wherein a sound emitting hole, having a
cylindrical shape formed on the inner wall sur-
face of said casing, projects into said resonance
chamber.

The method of compensating for a change in
sound pressure characteristic with temperature
of an electroacoustic transducer according to
claim 1, wherein the diaphragm is disk-like cor-
responding to the shape of the casing and an ad-
ditional mass means mounted thereon.

The method of compensating for a change in
sound pressure characteristic with temperature
of an electroacoustic transducer according to
claim 1, wherein the diaphragm is a plate made
of magnetizable material disposed between a
plurality of ribs protruded on the inner wall sur-
face of said resonance chamber and a cylindrical
magnet fixed within said casing, and the periph-
ery of the diaphragm is fixed by magnetic attrac-
tion of said cylindrical magnet.

The method of compensating for a change in
sound pressure characteristic with temperature
of an electroacoustic transducer according to
claim 1, wherein said diaphragm, an additional
mass means fixed to the diaphragm, said driving
source, a cylindrical magnet surrounding said
driving source, and a base supporting said mag-
net in combination constitute a closed magnetic
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circuit within said casing.

The method of compensating for a change in
sound pressure characteristic with temperature
of an electroacoustic transducer according to
claim 1, wherein said driving source comprises a
coil wound around a core fixed to a base, and the
coil is externally supplied with an alternating driv-
ing current to generate an alternating magnetic
field acting on said diaphragm.

The method of compensating for a change in
sound pressure characteristic with temperature
of an electroacoustic transducer according to
claim 1, wherein a base and substrate are mount-
ed to close the back opening of said casing and
from the substrate terminals are drawn out for
supplying electricity to a coil.
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