
Note: Within nine months from the publication of the mention of the grant of the European patent, any person may give
notice to the European Patent Office of opposition to the European patent granted. Notice of opposition shall be filed in
a written reasoned statement. It shall not be deemed to have been filed until the opposition fee has been paid. (Art.
99(1) European Patent Convention).

Printed by Jouve, 75001 PARIS (FR)

Europäisches Patentamt

European Patent Office

Office européen des brevets

(19)

E
P

0 
61

0 
00

1
B

1
*EP000610001B1*
(11) EP 0 610 001 B1

(12) EUROPEAN PATENT SPECIFICATION

(45) Date of publication and mention
of the grant of the patent:
26.09.2001 Bulletin 2001/39

(21) Application number: 94300426.7

(22) Date of filing: 20.01.1994

(51) Int Cl.7: H04R 9/04, H04R 7/00

(54) Loudspeaker

Lautsprecher

Haut-parleur

(84) Designated Contracting States:
DE FR GB

(30) Priority: 29.01.1993 JP 3433093

(43) Date of publication of application:
10.08.1994 Bulletin 1994/32

(73) Proprietor: SONY CORPORATION
Tokyo (JP)

(72) Inventors:
• Kishigami, Jun, c/o Sony Corporation

Tokyo (JP)

• Uryu, Masaru, c/o Sony Corporation
Tokyo (JP)

(74) Representative: Nicholls, Michael John
J.A. KEMP & CO.
14, South Square
Gray’s Inn
London WC1R 5JJ (GB)

(56) References cited:
EP-A- 0 256 743 EP-A- 0 457 474
DE-A- 2 933 630 DE-A- 3 416 674



EP 0 610 001 B1

2

5

10

15

20

25

30

35

40

45

50

55

Description

[0001] The present invention relates to a loudspeaker.
More particularly, the present invention relates to a loud-
speaker having a diaphragm and a bobbin carrying a
voice coil wound thereon. For example, EP-A-
0,256,743, on which the two part form of claim 1 is
based, discloses a loudspeaker comprising: a dia-
phragm; a bobbin connected to said diaphragm; a voice
coil wound on said bobbin; and a magnetic circuit ar-
ranged facing said voice coil.
[0002] In a dynamic loudspeaker having a diaphragm
and a coil bobbin wound with a driving coil, the driving
coil is magnetically connected to a magnetic circuit in-
cluding a magnet and magnetic components and is
placed in a uniform magnetic field. Consequently, if the
current according to acoustic signals, such as voice sig-
nals, is allowed to flow through the driving coil, the bob-
bin is set into oscillations which are transmitted to the
diaphragm for outputting the reproduced sound based
on the acoustic signals.
[0003] As diaphragm, a conical-shaped diaphragm
for mid- to low-frequency sounds and a hemispherical-
shaped dome diaphragm for high-frequency sound are
commonly employed. The diaphragm for low-frequency
sound is normally formed of paper, high molecular
weight polymers or aluminum, while the diaphragm for
high-frequency sound is normally formed of paper, films
of high molecular weight polymers such as polypro-
pyline or polyethylene terephthalate cloths, or metallic
materials. EP-A-0,457,474 discloses manufacturing an
acoustic diaphragm for a loudspeaker from cellulose
produced by bacterial cultivation.
[0004] The diaphragm is connected to a voice coil
bobbin wound with the driving coil or voice coil. The
cone-shaped diaphragm has the apex of the cone as an
opening to which the bobbin is bonded with an adhesive.
The dome-shaped diaphragm has an opening at a lower
area of the hemisphere to which the bobbin is bonded
with an adhesive. The voice coil bobbin is usually
formed of paper or aluminum.
[0005] With the dynamic loudspeaker, as described
above, the voice coil bobbin is driven into oscillations by
changes in the acoustic current flowing through the driv-
ing coil. These oscillation are transmitted to the dia-
phragm. For this reason, the bobbin material is prefer-
ably lightweight and of higher toughness. The voice coil
bobbin is usually formed of paper or aluminum. If the
bobbin is formed of paper, having the Young's modulus
on the order of 1.5 to 2 (GPa) and being of low tough-
ness, it is impossible to transmit the oscillations satis-
factorily to the diaphragm. If the bobbin is formed of alu-
minum, the eddy current is generated in the voice coil
bobbin due to electrical conductivity of the material to
interfere with high fidelity reproduction. While a proposal
has recently been made of using high molecular mate-
rial, it is difficult to transmit the vibrations to the dia-
phragm satisfactorily. Besides, the metal including alu-

minum or the high molecular material has a higher value
of Q (sharpness of resonance) such that sufficient
acoustic properties cannot be realized.
[0006] According to a first aspect of the present inven-
tion, there is provided a loudspeaker comprising: a dia-
phragm; a bobbin connected to said diaphragm; a voice
coil wound on said bobbin; and a magnetic circuit ar-
ranged facing said voice coil, characterised in that said
bobbin and said diaphragm are molded as one from cel-
lulose produced by bacterial cultivation.
[0007] According to a second aspect of the present
invention, there is provided a method of manufacturing
a loudspeaker bobbin and diaphragm comprising: pro-
ducing cellulose by cultivating bacteria; and molding a
loudspeaker bobbin and diaphragm as one from said
cellulose.
[0008] According to the present invention, since the
bobbin wound by the voice coil is formed of cellulose
produced by bacterial cultivation, the bobbin is light-
weight and improved in toughness, while having a lower
value of Q (sharpness of resonance) and a lower elec-
trical conductivity. As a result thereof, the driving force
of the diaphragm produced in the bobbin may be satis-
factorily transmitted to the diaphragm, while the unusual
sound proper to the bobbin material becomes less liable
to be produced. In this manner, the loudspeaker may be
provided which exhibits satisfactory acoustic character-
istics from the low-frequency sound range up to the
high-frequency sound range and high fidelity in sound
reproduction.
[0009] The invention will be more readily understood
from the following description of embodiments of the
present invention given by way of non-limitative exam-
ple with reference to the accompanying drawing, in
which:

Fig. 1 is a schematic cross-sectional view showing
a first loudspeaker which is not an embodiment of
the present invention but is useful for understand-
ing.
Fig. 2 is a cross-sectional view showing the struc-
ture of a diaphragm of a second loudspeaker which
is not an embodiment of the present invention but
is useful for understanding.
Fig. 3 is a cross-sectional view showing the struc-
ture of a diaphragm of a loudspeaker according to
a first embodiment of the present invention.
Fig. 4 is a cross-sectional view showing the struc-
ture of a diaphragm of a loudspeaker according to
a second embodiment of the present invention.
Fig. 5 is a cross-sectional view showing the struc-
ture of a diaphragm of a loudspeaker according to
a third embodiment of the present invention.
Fig. 6 is a cross-sectional view showing the struc-
ture of a diaphragm of a loudspeaker according to
a fourth embodiment of the present invention.
Fig. 7 is a cross-sectional view showing the struc-
ture of a diaphragm of a loudspeaker according to
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a fifth embodiment of the present invention.
Fig. 8 is a cross-sectional view showing the struc-
ture of a diaphragm of a loudspeaker according to
a sixth embodiment of the present invention.

[0010] Fig. 1 shows, in a schematic cross-sectional
view, a loudspeaker which is not an embodiment of the
present invention but is useful for understanding. The
loudspeaker includes a conical-shaped diaphragm 1
having an opening 1a at an apex, a voice coil bobbin 3
which is a cylinder dimensioned to be fitted in the open-
ing 1a and a voice coil 4 as a driving coil wound on the
bobbin 3. The diaphragm 1 and the bobbin 3 are bonded
to each other at 1b and 3a such as with an adhesive.
The voice coil 4 is magnetically coupled to a magnetic
circuit 2 and placed in a uniform magnetic field, so that,
when the current based on acoustic signals is caused
to flow in the voice coil 4, the voice coil bobbin 3 is ex-
cited into vibrations. As a result thereof, the vibrations
of the bobbin 3 are transmitted to the diaphragm 1 for
outputting the reproduced sound based on the acoustic
signals. The diaphragm 1 has its other end 1c bonded
at 5a to an edge member 5, and is connected via the
edge member 5 to a frame 6. A damper 7 is mounted
between the magnetic circuit 2 and an upper portion of
the voice coil bobbin 3 or the bonded portion of the dia-
phragm 1 to the voice coil bobbin 3. The diaphragm 1
and the bobbin 3 are supported by the damper 7 and
the edge member 5 for being oscillated in a vertical di-
rection in Fig. 1. With the loudspeaker of Fig. 1, the di-
aphragm 1 is formed of paper, high molecular material
or aluminum, while the voice coil bobbin 3 is formed of
bacterial cellulose produced by culturing bacteria.
[0011] The bacterial cellulose is formed by highly
crystalline α-cellulose and, because of its extremely
high surface orientation characteristics, exhibits ex-
tremely high toughness. It is also tenuous, being 0.02
to 0.04 (µm) in thickness. While differing with the man-
ufacture methods, the Young's modulus of the bacterial
cellulose is not less than 5 to 20 (GPa). Besides, the
bacterial cellulose has a sharpness of resonance Q on
the same order as that of paper.
[0012] The bacteria capable of producing the bacteri-
al cellulose may be typified by acetic acid bacteria. Ex-
amples of these bacteria include Acetobacter aceti, Ac-
etobacter xylinum, Acetobacter rancens, Sarcina ven-
triculi, Bacterium xyloides, Acetobacter pasteurianus,
Agrobacterium tumefacien and further the genus Pseu-
domonas and the genus Rhizobium. The bacterial cel-
lulose may be produced by a method of generating a
thickened material of a certain thickness in an interface
between air and the culture medium, or by aerated and
agitated culturing. As for the bacterial cellulose, refer-
ence is had to U.S. Patent No. 4, 742, 164.
[0013] The magnetic circuit 2 is made up of a yoke 2a
having a center pole 2b, a permanent magnet 2c and a
plate 2d, as shown in Fig. 1. The upper end of the center
pole 2b is introduced into the opening 1a. In other words,

an assembly of the bobbin 3 and the voice coil 4 is in-
serted into the gap defined between the center pole 2b
and the plate 2d. As a result thereof, the voice coil 4 is
positioned in a DC magnetic field of the magnetic circuit
2 and the alternating current based on the acoustic sig-
nals is supplied to the coil 4 to generate a driving force
whereby the bobbin 3 is moved to and from in the oscil-
lating direction, that is towards above and below in Fig.
1, as described above. The frame 6 has its lower end
secured to the upper surface of the plate 2d, while the
damper 7 has its one end fastened to the frame 6, which
in turn is secured to the plate 2d such as with an adhe-
sive or set screws.
[0014] The voice coil bobbin is produced from the cel-
lulose produced by the above mentioned bacteria in the
following manner.
[0015] After beating and disaggregation, the cellulose
as produced is processed into a liquid suspension in
readiness for paper-making-like process. The cellulose
in the state of liquid suspension is processed by a paper-
making-like process into a sheet-like member. The
sheet-like member, containing the moisture, is dried and
pressed with a heated press. The sheet-like member,
thus pressed and dried, is severed to bobbin blanks
each having a suitable size. The bobbin blanks as sev-
ered are wound on a cylindrical-shaped winding jig into
a tubular form. With the bobbin blanks thus wound on
the winding jig, a lead wire having an adhesive coated
thereon is wound on the bobbin blanks. The junction ar-
eas of the as-severed bobbin blanks are bonded with
an adhesive or the like. When the lead wire is completely
wound on the bobbin blanks, wound on the winding jig,
the resulting assembly is heated and dried in this situa-
tion. By the heating, the adhesive coated on the surface
of the lead wire is cured to bond the turns of the lead
wire to one another while bonding the bobbin blanks to
the lead wire. After completion of heating and drying,
the winding jig is extracted to complete the voice coil
bobbin.
[0016] The above constitution of the loudspeaker may
be applied to a loudspeaker having a dome-shaped di-
aphragm as shown in Fig. 2, which is not an embodiment
of the present invention but is useful for understanding.
The loudspeaker of Fig 2 includes a semi-circular dia-
phragm 11, having an opening 11a, a voice coil bobbin
13 which is a cylindrical-shaped member dimensioned
to be fitted into the opening 11a and a voice coil 14 as
a driving coil wound on the voice coil bobbin 13. The
diaphragm 11 is bonded to the bobbin 13 at 11b and 13a
to each other such as with an adhesive. The operating
state of the loudspeaker is the same as described in
connection with the preceding first embodiment. The di-
aphragm 11 is bonded at 15a to a damper 15 on a bond-
ing surface 11c thereof opposite to its surface having
the bonded portion 11b. The damper 15 in turn is bonded
to a stationary portion of the loudspeaker. The dia-
phragm 11 is formed of paper, a film of a high molecular
material, cloth or a metal material, while the coil bobbin
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13 is formed of bacterial cellulose, as in the preceding
loudspeaker.
[0017] The voice coil bobbin was formed from bacte-
rial cellulose and its characteristics were evaluated.
Thus it was found that the formed product had a Young's
modulus on the order of 10 (GPa) which is about five
times that of paper commonly employed as the dia-
phragm material. The formed product also had the
acuteness of resonance Q equal to 30 which is about
one-tenth of that of aluminum commonly employed for
the ordinary diaphragm. Since the loudspeaker of the
present embodiment is higher in toughness and lower
in the acuteness of resonance Q than the loudspeaker
employing a voice coil bobbin formed of usual materials,
such as paper or aluminum, it exhibits satisfactory
acoustic characteristics and sound reproducibility of
high fidelity over a broad range of frequency from the
low-frequency range up to a high-frequency range.
[0018] Recently, a demand has been raised towards
higher fidelity in reproduction characteristics of the loud-
speaker. However, with the loudspeaker in which the di-
aphragm and the voice coil bobbin are bonded to one
another with an adhesive as described above, the ad-
hesive exhibits the toughness which is markedly differ-
ent from that of the diaphragm or the voice coil bobbin.
Since the oscillations of the voice coil bobbin are trans-
mitted via the adhesive to the diaphragm, there is a risk
that the oscillations cannot be transmitted correctly to
the diaphragm, thus placing limitations in improving the
fidelity in sound reproduction.
[0019] Thus a proposal has been made for a loud-
speaker having a diaphragm formed as one with the
voice coil bobbin, and a loudspeaker formed of paper,
metallic materials or a high molecular weight polymeric
material such as polyprophyline, or polyethylene tereph-
thalate has been produced. However, if the paper is em-
ployed, sufficient toughness cannot be achieved,
whereas, if the metallic material or the high polymeric
material is employed, the sharpness of resonance Q is
high so that sufficient acoustic characteristics cannot be
realized. With the use of the metallic material or the high
polymeric material, the above-described inconvenienc-
es with the use of the separate voice coil bobbin are en-
countered.
[0020] Figs. 3 and 4 illustrate loudspeakers which are
embodiments of the present invention and in which the
diaphragm is formed as one with the voice coil bobbin.
Fig. 3 shows the first embodiment in which a cone type
diaphragm is employed. The loudspeaker of the first em-
bodiment includes a diaphragm 21 having the shape of
a cone an apex of which is opened and extended in the
form of a cylinder to form a cylindrical-shaped portion
21a, and a voice coil 23 as a driving coil wound about
the cylindrical portion 21a. The operation of the first em-
bodiment is the same as that of the previously described
loudspeakers of Figs 1 and 2, that is, the cylindrical por-
tion 21a, corresponding to the voice coil bobbin, is os-
cillated by changes caused in the acoustic current flow-

ing in the driving coil 23. The oscillations produced in
the cylindrical-shaped portion 21a are transmitted to a
cone-shaped vibrating portion 21b corresponding to the
diaphragm for outputting the reproduced sound based
on the acoustic signals. With the loudspeaker of the first
embodiment, similarly to the loudspeaker of Figs 1 and
2, the diaphragm 21 has its other end bonded to an edge
member 25 at 21a and 25a such as with an adhesive.
Thus the diaphragm is secured to a frame, not shown,
via the edge member 25. The diaphragm 21 of the first
embodiment is formed of bacterial cellulose.
[0021] If the diaphragm and the cylindrical portion are
formed as one from the bacterial cellulose, there is no
portion from the diaphragm up to the cylindrical portion
as the voice coil bobbin which is markedly different in
toughness, so that the oscillations produced in the cy-
lindrical portion may be transmitted more accurately to
the diaphragm.
[0022] A dome type diaphragm may also be formed
in the above-described manner. A loudspeaker which
employs such diaphragm and is the second embodi-
ment of the present invention is shown in Fig. 4. The
loudspeaker of the second embodiment comprises a di-
aphragm 31 in the form of a hemisphere an opening end
of which is extended apart in the form of a cylinder to
form a cylindrical portion 31a, and a voice coil 33 as a
driving coil wound on the cylindrical portion 31a corre-
sponding to the voice coil bobbin. The operation of the
loudspeaker according to the second embodiment is the
same as that of the preceding loudspeakers. With the
second embodiment, similarly, to the preceding loud-
speakers, the diaphragm 31 is bonded to a damper 35
at 31c and 35a such as with an adhesive and is secured
via the damper 35 to a stationary part of the loudspeak-
er, not shown. The diaphragm 31 is formed of bacterial
cellulose. The loudspeaker having the dome-shaped di-
aphragm formed as one with the diaphragm from the
bacterial cellulose may be suitably employed as a
speaker for reproducing the high-frequency sound.
[0023] The loudspeaker including the diaphragm and
the voice coil bobbin formed as one with each other is
produced in the following manner. The process up to the
step of forming a sheet-like member from the cellulose
produced by bacteria is the same as the process for pro-
ducing the voice coil bobbin as described above and
hence the corresponding description is not made herein
for clarity. The sheet-like member is placed on a carrier
and the resulting sheet-like member / carrier unit is in-
troduced into a cavity defined between convex and con-
cave mold halves of a dome-shaped flash mold so as to
be pressed by the flash mold and heated. The concave
mold half is formed of a high water permeability material
permitting high water drainage and water contents are
sucked by a vacuum pump simultaneously with drain-
age by the press. In this manner, the sheet-like member
is molded after the shape of the mold. The mold cavity
defined between the convex and concave mold halves
is so set as to conform to the cross-sectional shape of
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the diaphragm integrated to the bobbin in order to permit
the cone or dome-shaped diaphragm to be molded in-
tegrally with the voice coil bobbin, as shown in Figs. 3
and 4. Since the bottom portion of the voice coil bobbin
of the molded mass produced by the mold halves still
remains solid, this bottom portion is machined for form-
ing an opening therein. A winding jig is then introduced
via the opening in the same manner as described pre-
viously in connection with the preparation of the voice
coil bobbin. A lead wire is placed around the portion
which will prove to be the voice coil bobbin of the molded
mass. In this manner, a diaphragm-voice coil bobbin as-
sembly including the diaphragm molded as one with the
portion of the molded mass which will prove to be the
voice coil bobbin as shown in Figs. 3 and 4 is produced.
[0024] The foregoing description has been made of a
one-layer diaphragm. The loudspeaker having a multi-
layer diaphragm of increased thickness, such as the
loudspeaker for mid- and low-frequency sounds, ac-
cording to further embodiments of the present invention,
is hereinafter explained.
[0025] First, loudspeakers which have cone dia-
phragms and are the third and fourth embodiments of
the present invention, are shown in Figs. 5 and 6, re-
spectively. Each of the third and fourth embodiments in
Figs 5 and 6, respectively, includes a diaphragm 41 hav-
ing the shape of a cone an apex of which is opened and
extended in the form of a cylinder portion 41a and a driv-
ing coil 43 wound on the cylindrical portion 41a. The op-
eration of the loudspeakers is the same as described
above. In the third embodiment shown in Fig. 5 a second
diaphragm material 46 is laminated on the outer wall of
a conical portion 41b of the diaphragm 41. In the fourth
embodiment shown in Fig. 6 a second diaphragm ma-
terial 46 is laminated on the inner wall of the conical por-
tion 41b of the diaphragm 41. The diaphragm 41 in each
of the third and fourth embodiments is formed of bacte-
rial cellulose. As the materials constituting the second
diaphragm material 46, any of commonly employed di-
aphragm materials, including paper, films of high molec-
ular materials, mica or high strength fibers, such as car-
bon fibers or aromatic polyamides, may be employed.
Of these diaphragm materials, paper exhibits satisfac-
tory bonding properties with respect to the bacterial cel-
lulose and hence is most preferred. In the present third
and fourth embodiments, the outer edge of the dia-
phragm 41 is bonded to an edge member 45 which in
turn is bonded to a frame, not shown. As a result thereof,
the diaphragm 41 is supported for free oscillation by a
stationary portion of the loudspeaker.
[0026] The second diaphragm material 46 of paper
may be provided on the conical portion 41b of the dia-
phragm 41 with the aid of an adhesive, as described
above. However, the second diaphragm material may
also be deposited by a method similar to the paper-mak-
ing method. In this case, the second diaphragm material
46 of paper is formed in a cone shape as shown in Figs.
5 and 6 by the process similar to the paper-making proc-

ess. The second diaphragm material 46 thus produced
is transferred into a mold of a larger depth and the dia-
phragm 41 of bacterial cellulose is formed on the second
diaphragm material 46 by the process similar to the pa-
per-making process. By the two successive paper-mak-
ing-like processes, the conical portion 41b of the dia-
phragm 41 is bonded to the second diaphragm material
46 by the hydrogen bond.
[0027] Thus the diaphragm may be increased in thick-
ness by providing the second material 46 on the conical
portion 41b of the diaphragm 41. Since the high-fre-
quency range of frequency characteristics of the loud-
speaker is extended in proportion to the cube of the di-
aphragm thickness, the diaphragm of an increased
thickness is required for the mid to low-frequency sound.
With the diaphragm shown in Figs. 5 or 6, not only the
diaphragm 41 is increased in thickness by the provision
of the second diaphragm material 46 but also the high-
frequency range of the frequency characteristics may
be extended further by employing bacterial cellulose as
the material for diaphragm 41. Although it may be con-
templated to produce a diaphragm of increased thick-
ness using the bacterial cellulose, this method is not pre-
ferred because the paper-making-like process repre-
sents a time-consuming operation.
[0028] The properties required of the second dia-
phragm material 46 include high longitudinal wave prop-
agating velocity and a lower Q value. If paper is used as
the material for the second diaphragm material 46, the
characteristics of the loudspeakers for the mid to low-
frequency sound may be improved as compared to the
case of employing the high strength fibers of mica be-
cause the second diaphragm material 46 formed of pa-
per may be bonded more satisfactorily to the first dia-
phragm material 41 by hydrogen bonds. Besides, the
second diaphragm material 46 formed of paper is desir-
able in view of productions costs.
[0029] Loudspeakers which have dome diaphragms
and are fifth and sixth embodiments of the present in-
vention are shown in Figs. 7 and 8, respectively. Each
of the fifth and sixth embodiments shown in Figs. 7 and
8, respectively, includes a diaphragm 51 having the
shape of a hemisphere the lower portion of which is
opened and extended in the form of a cylinder to form
a cylindrical portion 51a and a voice coil 53 as a driving
coil wound on the cylindrical portion 51a. The operation
of the loudspeakers is the same as described above in
connection with the loudspeaker of Fig. 2 and the sec-
ond embodiment. In the fifth embodiment shown in Fig.
7 a second diaphragm material 56 is laminated on the
inner wall of a hemispherical portion 51b of the dia-
phragm 51. In the sixth embodiment, shown in Fig. 8, a
second diaphragm material 56 is laminated on the outer
wall of the hemispherical portion 51b of the diaphragm
51. The diaphragm 51 in each of the fifth and sixth em-
bodiments is formed of bacterial cellulose. Since the
dome diaphragm is suited to a loudspeaker for the high-
frequency sound, the second diaphragm material 56 is
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preferably formed of metal materials, such as Ti or Al.
In the present fifth and sixth embodiments, similarly to
the preceding embodiments, the diaphragm 51 is bond-
ed to an edge member 45 which in turn is bonded to a
stationary portion of the loudspeaker, not shown. As a
result thereof, the diaphragm 51 is supported for free
oscillations by the loudspeaker.
[0030] For mounting the second diaphragm material
56 of a metal material to the diaphragm 51, as shown in
Figs. 7 or 8, it is possible to employ a spluttering method,
instead of employing an adhesive.
[0031] If the second diaphragm material 56 is formed
of a metallic material on a diaphragm 51, as shown in
Figs. 7 or 8, the high-frequency range of the frequency
characteristics of the loudspeaker may be extended by
virtue of the metallic material of the second diaphragm
material 56.
Simultaneously, the acute peak of resonance generated
in the high-frequency range of the frequency character-
istics due to the use of the metallic material of the sec-
ond diaphragm material 56 is alleviated by the use of
bacterial cellulose as the diaphragm material. If the
loudspeaker shown in Figs. 7 or 8 is employed as a
tweeter, a loudspeaker having satisfactory response
characteristics may be realized because the rise time
responsive to input signals is faster than with the use of
materials other than the bacterial cellulose on account
of the reduced weight of the diaphragm 51 itself and also
because attenuation of the oscillations on sound inter-
ruption is incurred more quickly on account of the lower
value of Q of the bacterial cellulose constituting the di-
aphragm 51.
[0032] By integrally molding the diaphragm and the
coil bobbin from bacterial cellulose and laminating the
second diaphragm material on the diaphragm, it be-
comes possible to provide a loudspeaker exhibiting high
fidelity in reproduction and satisfactory acoustic charac-
teristics over a wide span of the frequency from the
range of low-frequency sound up to the range of high-
frequency sound.

Claims

1. A loudspeaker comprising:

a diaphragm (21, 31, 41, 51);
a bobbin (21a, 31a, 41a, 51a) connected to said
diaphragm (21, 31, 41, 51);
a voice coil (23, 33, 43, 53) wound on said bob-
bin (21a, 31a, 41a, 51a); and
a magnetic circuit arranged facing said voice
coil (23, 33, 43, 53),

characterised in that said bobbin (21a, 31a,
41a, 51a) and said diaphragm (21, 31, 41, 51) are
molded as one from cellulose produced by bacterial
cultivation.

2. A loudspeaker according to claim 1, further com-
prising a second diaphragm material (46, 56) de-
posited on a vibrating portion (41b, 51b)of said di-
aphragm (41, 51).

3. A loudspeaker according to claim 2, wherein said
second diaphragm material(46)is paper.

4. A loudspeaker according to claim 2, wherein said
second diaphragm material(56)is a metallic materi-
al.

5. A loudspeaker according to any one of the preced-
ing claims, wherein said cellulose is α-cellulose.

6. A loudspeaker according to claim 5, wherein said
cellulose is produced by a microorganism belong-
ing to the genus Acetobacter, the genus Pseu-
domonas or the genus Agrobacterism.

7. A loudspeaker according to any one of the preced-
ing claims, wherein said cellulose has a Young's
modulus of from 5 to 20 GPa.

8. A method of manufacturing a loudspeaker bobbin
and diaphragm comprising:

producing cellulose by cultivating bacteria; and
molding a loudspeaker bobbin (21a, 31a, 41a,
51a) and diaphragm (21, 31, 41, 51) as one
from said cellulose.

9. A method of manufacturing a loudspeaker, compris-
ing:

manufacturing a loudspeaker bobbin (21a, 31a,
41a, 51a) and diaphragm (21, 31, 41, 51) using
a method according to claim 8; and
manufacturing a loudspeaker incorporating
said loudspeaker bobbin (21a, 31a, 41a, 51a)
and diaphragm (21, 31, 41, 51).

10. A method of manufacturing a loudspeaker accord-
ing to claim 9, wherein said step of manufacturing
a loudspeaker comprises winding a voice coil (23,
33, 43, 53) on said bobbin (21a, 31a, 41a, 51a).

Patentansprüche

1. Lautsprecher mit

- einer Membran (21, 31, 41, 51),
- einem Spulenträger (21a, 31a, 41a, 51a), der

mit dieser Membran (21, 31, 41, 51) verbunden
ist,

- einer Tauchspule (23, 33, 43, 53), die auf die-
sem Spulenträger (21a, 31a, 41a, 51a) aufge-
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wickelt ist, und
- einem magnetischen Kreis, der so angeordnet

ist, dass er dieser Tauchspule (23, 33, 43, 53)
zugewandt ist,

dadurch gekennzeichnet,
dass der Spulenträger (21a, 31a, 41a, 51a)

und die Membran (21, 31, 41, 51) in einem Stück
aus durch Bakterienkultivierung erzeugter Zellulo-
se geformt sind.

2. Lautsprecher nach Anspruch 1, der weiterhin ein
zweites Membranmaterial (46, 56) umfasst, das auf
einen schwingenden Abschnitt (41b, 51b) der Mem-
bran (41, 51) aufgebracht ist.

3. Lautsprecher nach Anspruch 2, bei dem es sich bei
dem zweiten Membranmaterial (46) um Papier han-
delt.

4. Lautsprecher nach Anspruch 2, bei dem es sich bei
dem zweiten Membranmaterial (56) um ein metalli-
sches Material handelt.

5. Lautsprecher nach einem der vorhergehenden An-
sprüche, bei dem es sich bei der Zellulose um α-
Zellulose handelt.

6. Lautsprecher nach Anspruch 5, bei dem die Zellu-
lose von einem Mikroorganismus erzeugt wurde,
der zur Gattung Acetobacter, Pseudomonas oder
Agrobacterium gehört.

7. Lautsprecher nach einem der vorhergehenden An-
sprüche, bei dem die Zellulose ein Elastizitätsmo-
dul von 5 bis 20 GPa aufweist.

8. Verfahren zur Herstellung eines Lautsprecherspu-
lenträgers und einer Lautsprechermembran mit den
Schritten

- Erzeugung von Zellulose durch Kultivierung
von Bakterien und

- Formung eines Lautsprecherspulenträgers
(21a, 31a, 41a, 51a) und einer Lautsprecher-
membran (21, 31, 41, 51) in einem Stück aus
dieser Zellulose.

9. Verfahren zur Herstellung eines Lautsprechers mit
den Schritten

- Herstellung eines Lautsprecherspulenträgers
(21a, 31a, 41a, 51a) und einer Lautsprecher-
membran (21, 31, 41, 51) unter Anwendung ei-
nes Verfahrens nach Anspruch 8 und

- Herstellung eines Lautsprechers mit diesem
Lautsprecherspulenträger (21a, 31a, 41a, 51a)
und dieser Lautsprechermembran (21, 31, 41,

51).

10. Verfahren zur Herstellung eines Lautsprechers
nach Anspruch 9, bei der der Schritt der Herstellung
eines Lautsprechers das Aufwickeln einer
Tauchspule (23, 33, 43, 53) auf den Spulenträger
(21a, 31a, 41a, 51a) umfasst.

Revendications

1. Haut-parleur, comprenant :

- un diaphragme (21, 31, 41, 51);
- une bobine (21a, 31a, 41a, 51a) connectée

audit diaphragme (21, 31, 41, 51);
- un bobinage mobile (23, 33, 43, 53) enroulé sur

ladite bobine (21a, 31a, 41a, 51a); et
- un circuit magnétique agencé en face dudit bo-

binage mobile (23, 33, 43, 53),

caractérisé en ce que ladite bobine (21a, 31a, 41a,
51a) et ledit diaphragme (21, 31, 41, 51) sont mou-
lés d'une seule pièce à partir de cellulose produite
par culture bactérienne.

2. Haut-parleur selon la revendication 1, comprenant
en outre un second matériau de diaphragme (46,
56) déposé sur une partie en vibrations (41b, 51b)
dudit diaphragme (41, 51).

3. Haut-parleur selon la revendication 2, dans lequel
le second matériau de diaphragme (46) est du pa-
pier.

4. Haut-parleur selon la revendication 2, dans lequel
le second matériau de diaphragme (56) est un ma-
tériau métallique.

5. Haut-parleur selon l'une quelconque des revendi-
cations précédentes, dans lequel ladite cellulose de
la α-cellulose.

6. Haut-parleur selon la revendication 5, dans lequel
ladite cellulose et produite par un micro-organisme
appartenant aux genre Acétobacter, le genre Pseu-
domonas et le genre Agrobactérisme.

7. Haut-parleur selon l'une quelconque des revendi-
cations précédentes, dans lequel ladite cellulose
possède un module d'Young compris entre 50 et 20
GPa.

8. Procédé pour fabriquer une bobine et un diaphrag-
me de haut-parleur, comprenant:

- la production de cellulose en cultivant des
bactéries ; et
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- le moulage d'une bobine (21a, 31a, 41a, 51a)
et d'un diaphragme (21, 31, 41, 51) de haut-
parleur d'une seule pièce à partir de ladite cel-
lulose.

9. Procédé pour fabriquer un haut-parleur,
comprenant :

- on réalise une bobine de haut-parleur (21a,
31a, 41a, 51a) et un diaphragme (21, 31, 41,
51) en utilisant un procédé en accord avec la
revendication 8 ; et

- on réalise un haut-parleur qui incorpore ladite
bobine (21a, 31a, 41a, 51a) et ledit diaphragme
(21, 31, 41, 51) de haut-parleur.

10. Procédé pour fabriquer un haut-parleur en accord
avec la revendication 9, dans lequel ladite opération
de fabrication d'un haut-parleur comprend l'enrou-
lement d'un bobinage mobile (23, 33, 43, 53) sur
ladite bobine (21 a, 31a, 41a, 51a).
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