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METHOD OF LOUDSPEAKER DI APHRAGM THE Dj APHRAGM , AND LOUDSPEAKER TECHNI CAL
FI ELD The present invention relates to nmet hod of manufacturing a

di aphragm for | oudspeaker used in various video and audi o equi prent, a 10
manuf acturing apparatus, and the DESOREPTIOEnUfactured by the nethod, and
a | oudspeaker using the di aphragm BACKGROUND ART Manufacturing technique
of ‘a conventional | oudspeaker diaphragm 15 will be described with
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plate la with a center pole, magnet 1b, upper p@te C,, ahgﬁ#nagnetlc gap
1d; fr8me 2; conical di aphragm 3LOUDSREAKERr 20 peri phery bonded to the
frame 2 via edge 3a and its inner periphery bonded to voice coil 4; and
danper 5. As the diaphragm 3, a plastic or netal -sheet diaphragmis

“avai l able, but a paper sheet ingjﬂQf Ai{"b rml)oyed as a | oudspeaker

~di aphragm Paper is excellent I'n pnysircal” properties such as |arge

i nternal |oss affther ipgeshnty invaitioad ralteda® GalhythoddWer eghfidhc&dRudspeaker
di aphragm .and alsg, it has various features such as being inexpehsive and
bei ng poséﬁ‘@ﬂqﬁagﬁl &or dowdspenkemased iint vedoup priden |aatﬂ_eafldmAequip1fnq:m% iacat i on
by bl egdi | kinds. of | p-used.,as the materia nuf act uri ng
met oDt ofenfa e s, i Pha SEiiiety Mamjgsctuted by the method,

) and a loudspeaker using the diaphragm.

BACKGROUND ART
Manufacturing technique of a conventional loudspeaker diaphragm
15 will be described with reference to a sectional view of the loudspeakér in ﬁig.
6 and the schematic view of a paper forming machine in F ig. 7.
An example of loudspeaker shown in Fig. 6 comprises magnetic
circuit 1 comprising lower pl'até 1a with a center pole, magnet 1b, upper plate
Ic, and magnetic gap 1d; frame 2; conical diaphragm 3 with its outer
20 periphery bonded to the frame 2 via edge 3a and its inner periphery bonded to
voice coil 4; and damper 5.
" As the diaphragm 3, a plastic or metal-sheet diaphragm is available,
-but a paper sheet is generally employed as a loudspeaker diaphragm. Paper
is excellent in physical properties such as large internal loss and rigidity that
25 are basically required for a loudspeaker diaphragm, and alse, it has various
I_ features such as being inexpensive and being possible to obtain
characteristics appropriate for each application by blending various kinds of
pﬁlp used as the material.
A manufacturing method for diaphragm made of a paper sheet will be
30 described with reference to F1g 7.

In Fig. 7, the diaphragm manufacturing apparatus comprises paper




30 described with reference to Fig. 7. In Fig. 7, the di aphr agiJanuary 2005
~manufacturing apparatus conprises paper 31 January 2005 2 tank 11 for

f eedi ng dispersed pulp after beating, aper nold 12 made of wire nesh or
the like, neasuring tank 13 for material pulp dispersed in water, feed
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sshpwn in Fi 9.5 Besi des the above nethod, there is a nethod like a~
tTaditi on§© al paper fornming method as is enployed in nmanufact ual ng
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slightly noved 1n al ,

are supplied into the paper tank 11, and uniformly stirred, the pulp material in

the paper tank 11 begins to slowly deposit on the paper mold 12. To finish

15  this process in a short time, it is a commoﬁ method to rapidly drain the water
~ from the drain pipe 18. This method is called a draw-down method. At the
time, a swirl is generated near the drain port of the paper tank 11, and the

- pulp rotated due to the swirl in the paper tank 11 is deposited on the paper
mold 12. The pulp deposited on the paper mold 12 is taken out and dried,

20  then the central and peripheral portions thereof are cut off to obtain the

) ' diaphrfagm 3 shown in Fig. 6.

' Besides the above method, there is a method like a traditional manual
paper forming method as is employed in manufacturing Japanese paper. In
the method, a net is put into the water tank and is slightly moved in all

25 directions to regulate a thickness and orientation in a skillful manner, which
is then taken out of the water. This is a so-called draw-up method.

| The paper formed diaphragm is dried to be a loudspeaker diaphragm

as fcquired. In this case, it is preferable to dry the loudspeaker diaphragm

naturally. However, in the case of an industrial production, it is a common

30 method to employ hot air, hot press, and flames individually or in

- combination in orde_r to efficiehtly dry in a short time.




25 directions to regulate a thickness and orientation in a skillful manner,
which is then taken out of the water. This is a so-called dradampry®edhod.
The paper fornmed diaphragmis dried to be a | oudspeaker di aphragm as
required. In this case, it is preferable 80 dry the | oudspeaker diaphragm
natural ly. However, in the case of an industrial production, it is a comon
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DISCLOSURE OF THE INVENTION

In accordance with a first aspect of the present invention there is
provided an apparatus for manufacturing loudspeaker diaphragm comprising a paper
tank, a pulp dispersion reservoir tank connected to the paper tank, a stirring means
provided m the paper tank, a water inlet unit connected to the paper tank, a drain unit
disposed under the paper tank, and a paper mold installed at a bottom of the paper
tank or in the drain unit, wherein a sectional area of the drain unit is larger than a
plane area of the paper mold. Further, the drain unit may be provided with a
water flow control plate in the draining direction of the paper mold.

In accordance with a second aspect of the present invention, there is

- provided a method of manufacturing loudspeaker diaphragm comprising the steps of

introducing pulp dispersion into a paper tank; stirring said pulp dispersion; and
draining water to deposit pulp on a paper mold, wherein a drain unit having a sectional
area larger than a plane area of said paper mold is employed in said draining step.




pl ane area of the paper nold. Further, the drain unit may be provided with
a water flow control plate in the draining direction of the3pamesyoalsd. |In
accordance with a second aspect of the present invention, there is
provi ded a nethod of manufacturing | oudspeaker di aphragm conprising the
steps of introducing pulp dispersion into a paper tank; stirring said pulp
di spersion; and draining water to deposiat pulp on a paper nold, wherein a
drain unit having a sectional area |arger than a plane area of said paper
nold is enployed in said draining step. 31 January 2005 3a According to the
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structural view of another paper formng machine of the present invention.
Fig. 3 (a) is a plan view of a water flow control ate of a paper
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of the present 1nvention. I's a sectional view of a | oudspeaker in
one preferred 10 enbodi ment of the present invention. Fig. 6 is a
sectional view of a conventional |oudspeaker.




Fig. 7is a schematic structural view of a conventional paper 3t &mpapg005
maghl ne for | oudspeaker diaphragm 15 DESCRI PTI ON OF THE PREFERRED

EMBODI MENT The | oudspeaker di aphragm ménuf acturing apparatus of the present
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machine for loudspeaker diaphragm.

15 DESCRIPTION OF THE PREFERRED EMBODIMENT
The loudspeaker diaphragm manufacturing apparatus of the present
invention will be described in the following with reference to Fig. 1 through
Fig. 5. Incidentally, the same parts as those in the prior art are glven same
- reference numerals, and the description is omitted.
20
) Preferred Embodiment 1 _
In Fig. 1, a manufacturing apparatus of the present invention
comprises paper tank 21 in which dispersed pulp after beating is deposited on
~ a paper mold; paper mold 22 made of wire mesh or the like; measuring tank
25 23 for measuring material pulp dispetsion dispersed in water; feed pipe 24;
air passage 25 for stirring; water inlet pipe 26 for diluting the pulp dispersion;
feed valve 27 for pulp dispersion; and dilution water valve 29,
o Further, the 111.'ftnufacturint‘c,r apparatus of the present invention
comprises a cylindrical syringe 21a disposed at the bottom of the paper tank
30 21. The syringe 21a has a sectional area that is equivalent to or larger than a

plane area of the paper mold 22. Inside the syringe 21a is provided with a




in through the air passage 25 to stir the pul p di spersion. 103Afdneary 2005
stirring, the material pulp begins to gradually deposited on the paper
mold 22 due to its weight. At this tink, the plunger 21b corresponding to
the bottom of the paper tank 21 is noved downward. Thus, only the water in

the paper S the nesh:li ke.paper nol .22,.and i s sucked
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2la novestabdhdprevidad witle drainwabvd 2he et tfe lowerveatdethefdofv  occur. This is
because the sec,}.' onal aﬁoga.of thg ringe 2la is equivalent to 20 or

| arger than thetPf RABCLIEHIRE ma Oéi’ﬁe‘rherﬁﬂpc?.f fopniggmashing is descregsbsi ti on
of pulg iﬁ%ﬁﬁe%?){owlihé.e that of a natural deposition, and it is possible to
suppress the influente to the pulp orientation due to swirling of the drain

‘or  the like thBirstosdth thiepluhgec 20l &ept andle ﬁﬂfh&ﬁﬁhﬁ?tl@?ﬁlﬁ%i@g&%iqﬂ or i ng.
Further, since the syringe 2la is noved downward, the pul p depositing speed
25 can bealthiiediutionsvealsnese eespeictivelyhsuppléesti frofm ¢ wmedsudiagatanki2sh, t hus,
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speed of the syringe 21 rther, acc ng to t manuf act uri ng nmet hod of
the glesent 30Afiny etitring), thehmatediah puip degims © pradubtiyt depedited on Heural ity

of) paper formn I nes, even in a case the paper form ng machi nes have
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22 and is sucked into the syringe 21a while the pulp is deposited on the paper

15 mold 22, thereby forming a paper. In this case, since the water passing
through the mesh goes downward uniformly over the entire sectional area as
the syringe 21a moves downward, no local turbulence of the water flow
occur,

This is because the sectional area of the syringe 21a is equivalent to

20 or larger than the plane area of thé paper mold. Consequently, the

) deposition of pulp is almost like that of a natural deposition, and it is possible
to suppress the influence to the pulp orientation due to swirling of the drain or
the like that occur in the conventional apparatus during paper forming.
Further, since the syringe 21a is moved downward, the pulp depositing speed

25 can be increased as compared with the speed of natural deposition, thus, a
paper sheet prbductivity can be improved. Furthermore, a pulp orientation
i_n.a direction vertical to the diaphragm (that is: perpendicular to the surface)
can be regulated by controlling a lowering speed of the syringe 21a.

Further, according to the manufacturing method of the present

30 invention, when diaphragms are manufactured by a plurality of paper forming

- machines, even in a case the paper forming machines have different sizes of




W th the sizes of the paper tanks 21. In this way, the present3liJawent206h is
5 effective for stable supply of a large quantity of diaphragns. Pref g.rred
Enbodi ment 2 Fig. 2 shows a schematic &t ructural view of a paper formng
machine in the second preferred embodi nent of the present invention. And,

i g. 1 i+0. . ow n-views of a ter fJow control slit
| FF): gt e3wm 31‘?&’?% tg@%s e@égeﬂr%?i‘g{??’lbls&gﬂsoﬁlbg%m?ﬁieafﬁa@ﬂ{%% fPSFi . Véfilaeﬂn? thed
di ff fig h ; e e L yent : S referre

ebodi mont ] 1 pduBtiege MaHaBoR) MimBa TR0 DR, orling, iehiads ol L0 L

fI ow cont s8ppEissed piy avatdlling the lowdirappsprbdosft the eyriply T1arin2teoanghceaper
the effect of the first preferred enbodinent, in

{rﬁledprzg'se:\ﬁﬂ%gg# g:ifegd(g‘gﬂ’t?oﬂf'l?\eénﬁaﬁ Ster ey thipveax, dbd Rflﬁléemfnfilt)?vsicsicgnt r ol
' : ' ' S Inf.entionally controlle y
;S)lols;[ t ip{)/gf %f%&hl‘jglt’flg %%ﬂts Legﬂfﬁ)ég/r(%?gé@% (glﬂargi@t(#e&la@?rggms\mt er. In this way,

it is possible to control the sound characteristics of 20 | oudspeaker

di aphragns. For exanple, the pulp orientation can be controlled by
chaﬁgi ng Erofsrrad Embadimentc i on by a slit provided in the water fiow
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ring shape and 25 cross shape, vari ous apes suc it, oval,

radi dlQ sfarand Kig. Zafl) shovhptarshizwesof arwates flowe cungel s phke Wiickaser flow
;Cb)ﬂrol by the above slit is perforned at a position apart fromthe paper
mold 22, éngg%etnit Rortion pk Hieswaghingpe di aphragm does not partial |y change, |
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In the present preferred embodiment, water flow control slit plate 31

15 s disposed between plunger 21b and paper mold 22. In addition to the
cifect of the first preferred embodiment, in the present preferred embodiment,
there is provided the water flow control slit plate 31, and the pulp orientation

- is intentionally controlled by positively adjusting the flow direction of the

drain water. In this way, it is possible to control the sound characteristics of

20 loudspeaker diaphragms. For example, the pulp orientation can be

) control.led by changing a water flow direction by a slit provided in the water

flow control slit plate 31 in a shape such as a ring shape slit close to a

periphery as shown in Fig. 3 (a), or a cross shape slit as shown in Fig. 3 (b).

In this case, the slit shape is not limited to the above-described ring shape and

25 cross shape, but various shapes such as concentric, oval, radial, star-like, and
other shapes can also be used.

’ Since the water flow control by the above slit is performed at a
pos;ition apart from the papéf mold 22, a sectional thickness of the diaphragm
does not partially change, and it is possible to obtain diaphragms which are

30 uniform in thickn¢ss and ﬁartially controlled in the pulp orientation. Further,

the thickness of diaphragm can be partially and intentionally controlled.




7" Thus, accordi ng to the present preferred enbodiment, new ef Bédmgargadde
obtained, in addition to the effects of the first preferred enmbodinent. As
descri bed above, according to the di apffragm manufacturing 5 nethod in the
first preferred enbodi nent of the present invention, |like the sane as in
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artiall | the pul p,orientatiqn and,thickness. .In this way, it
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like. Also, as a matter of course, addition of inorganic Tiber other than
pul p, powi@Peelive peper forming machine.

15 Also, according to the diaphragm manufacturing method in the second
preferred embodiment of the present invention, by properly selecting various
shapes of water flow control slit plate 31 above the syringe 21a, it is possible
to'intentionally create a drain flow for partially changing the pulp orientation
and thickness. In this way, it becomes possible to mass-produce diaphragms

20  with excellent reproducibility, which diaphragm having internal composition

) that c‘an never be provided by the conventional method. That is, the
diaphragms having very uniform internal composition, or the diaphragms
intentionally changed in internal composition in accordance with required
sound characteristics can be mass produced with excellent reproducibility.

25 “Internal composition” described here means the direction of pulp
orientation, partial and intentional existence of difference in pulp densities,
and kinds of pulp materials and their mixing ratio, and the like. Also, as a
matter of course, addition of inorganic fiber other than pulp, powder or the
like to the diaphragm is included for the purpose of improving the

30  characteristics of the diaphragm.
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characteristics of the diaphragm 31 January 2005 8 Preferred Embodi ment 3
Fig. 4 is a structural sectional view & a drying equipnent for the

di aphragm of the present invention. In Fig. 4, |oudspeaker diaphragm 35
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bei ng def embedimdat compdisgs rgcovdre3 6di eqhmergrd 35th sompesssed difpipee3pdper

mol d 22 by. conpressed air tg maintain its, shape. I'f no pressure is applied

by conpr 88Pe§C4 at 2 topcentssdhpeakcandip aptating disk 3o Withrapeaing 86bonh- speed

20 rotati PR . pening 36b of the rotating disk 36c is
provi ded t%gm%l# g/éeﬁﬁ)eméfddggisgglg ﬁged(;f the effect to keep the diaphragm 35

on t kD paper noTHe 23psyagion tofe tieord: feRASFESist et d Na sRAces
ggt ween pul E’OI t he li)oudspeaker di gg%??gln]?%S and charged under the
i wing. -

aphr ag nfd

The paper formed loudspeaker diaphragm 35 is disposed on the
rotating disk 36¢ together with the paper mold 22, which is then rotated at a
high speed with the cover 36a to separate water by centrifugal forces for
15 drying. During the rotation, in order to prevent the peripheral portion of the
diaphragm 35 from floating due to high-speed rotation and being deformed
during drying, the diaphragm 35 is pressed to the paper mold 22 by
compressed air to maintain its shape. If no pressure is applied by
compressed air, the loudspeaker diaphrégm may fly off due to high-speed

20 rotation, in the worst case.

) ‘ The opening 36b of the rotating disk 36c is provided to prevent the
decreasing of the effect to keep the diaphragm 35 on the paper mold 22 when
the compressed air passes through the spaces between pulp of the loudspeaker

~ diaphragm 35 and charged under the diaphragm 35.

25 With the drying equipment in the present preferred embodiment, it
has been confirmed that the loudspeaker diaphragm is reliably dried when the
rotating speed is 500 - 1800 rpm and the compressed air pressure is 0.2 - 0.8
MPa. To improve the productivity, taking into account of a bearing accuracy
and dynamic balance at high-speed rotation and also an économy of

30 compressed air used, it is preferable to set the rotating speed to 1000 - 1500

rpm and the compressed air pressure to 0.3 - 0.5 MPa.




25 Wth the drying equipment in the present preferred enbodi nméhianuary 200fas
been confirnmed that the | oudspeaker diaphragmis reliably dried when the
rotating speed is 500 - 1800 rpm and tHBe conpressed air pressure is 0.2 -
0.8 MPa. To inprove the productivity, taking into account of a bearing

_ ity, nto account f
30 conpt eseed alh oL ep BrgeRea LABRaRRE, s BbhBk T My ReRefibbY o 1000

- 1500 r pemtifdghhdekypdraiioaskds Beén lesesbe® b@x f 3 alsB rebli@bieddo Japuary
2005 9 In the present preferred enbodi nent, a diaphragm drying nethod by

centri f ug&PIVHIQNAdt hoh Birs diyéng deBer | dadngblhtby i¢enitlsiﬁ§ado dluhgﬂﬁﬁgml ;a_ to
' | hot, air drying after dryin y centrifuga ehydrati on.
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‘dehydr at i énthd didphragmniesebear ylrtadheahiot b byi epfirifesalaxdsasansd,itagd pul p

deterioration of the = diaphragmdoes not occur. In other words, in the
present pHBREGSSERT Yeﬁ%h%ﬂ‘rﬁ@ﬁtéianmaigm expessicely amdepulpodeteriovatitm of itkee

di aphr agmy; [ | of the diaphragm does not occur due to
P B0Msiail ot 085 1 BELAY

heat i ng, rng Ul can be greatly shortened as conpared with the

cconventi onal drii nghéretnadspin haRt phebenfSprRf¢Asd! dmbadiniGA!l B used can
be m nim zed, enabling considerablée reduction of energy consunption. 15

Al s0,10-n eonxsmiional deaudspeskpndliapliragopepulp detdriorationnpfthedibyhiagin  wor k
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et ey GiASHS oSS S A Y JUATRE, A5 HEHHELA Y
heat source used can be minimized, enabling considerable reduction of energy
consumption.
15 Also, in a conventional meﬂmd, the operation is accompanied by lot
work using a large dryer, but in the drying method of the present preferred
embodiment, the drying process can be incorporated in an automated
production line, greatly contributing to the improvement of productivity.
In the present preferred embodiment, it is described that a diaphragm
20 formed in the preferred embodiment 1 or 2 is used, but it is also possible to

apply the drying method of the present preferred embodiment toa diaphragm

. E\-..,../;

obtained by the conventional paper forming method, and even in that case,
similar results can be obtained. _

Further, besides a loudspeaker diaphragm, it is possible to apply the

25 ‘drying method based on centrifugal dehydration of the present preferred

embodiment to a paper container previously formed by paper forming method,

‘and it may bring about conmsiderable effects for the reduction of energy

consumption in drying.

30 Prcfefred Embodiment 4

A loudspeaker in one prefetrred embodiment of the present invention




20 formed in the preferred enbodinent | or 2 is used, but it B%Jasgy2005
possible to apply the drying nmethod of the present preferred enbodi nent to
a di aphragm obtai ned by the conventiolhl paper form ng nethod, and even in
that case, simlar results can be obtained. Further, besides a | oudspeaker

di aphr agmyiit ééﬁg@?gﬁbﬁgﬁ?@e@eﬁﬁ 825 drying nmethod based on

centri fugal referred enbodinent to a paper

cont ai ner previ T4s| poifipofedifleyeRP6F tﬁ@’lﬁhdgﬁ)e‘ﬂ?{‘:pﬁ@’the Rdsdrht n%@feﬁ’é& ng

about considerable effects for the reducti ener.gy ‘consu ron 1n
- dryi ng. 39n1b:0éﬂepnteﬂognﬂ1mpnenart4s/a ﬂmphs@nkmd dinphnsgmr 33 ebtaigedibodi nent

of the prase I nv nuar 200 be described with
ref er encea'fe @%Ft pre?érre P IPflgﬁe‘i'@e%l‘ d preferdd spdadément is he

preserg p{l@gde{dﬁqmg? %tke?romthe prior art is a diaphragm and
di aphragm 35 obt al ne irst preferred enbodi nent through the third

‘preferred enmbodimehe peeseht yseferiead fﬁﬁﬁbﬂﬁ@eﬂtowsﬁﬁﬁﬁﬁf m'Ha\hﬂg ent
preferred enbodi pent, a di aphragm having very uniformT nterna osition

~or a di apht @WMQtﬁfﬂaﬁt%QmBOSlHQﬂpQS| ald;llaphragmnmtthnailﬂeynaihangqxbsltmn

- accordanc und characterjstics, escribed in the first
or second&p%iéehrap@q%éﬁef ﬁbﬂf:co %nﬁfééﬁl Srcgwé'ed 159“8 SHHAEISTISEEBNAS nt er nal
COMPOS t | AEsobIdCRTPMS! Hrndr Hicthid MbfepRd RulifinilndP SWELI0 P

confirnmed through a visual observation sur aces or ° sections and by a

physﬂ@al digphtagarent of gas per meabi I|ty and light transmttance. The
- «vijsual observatdon of surfaces or.sect |(gns can he 15 observed by an optical

croscope, an chi- {dnternal gpgg}pgﬂgm oG, comppesidonal distribution in the
diaphragm can be confirmed through a visual observation of surfaces or

sections and by a physical measurement of gas permeability and light

transmittance. The visual observation of surfaces or sections can be

15 observed by an optical microscope, an electron microscope, or a surface
- roughness measuring device. |

According to the present preferred embodiment, it is possible to

perform the mass-production of loudspeakers having stable sound

characteristics by employing diaphragms with uniform quality or diaphragms

20 with internal composition intentionally controlled in accordance with the

) purposes.

INDUSTRIAL APPLICABILITY
As described above, the manufacturing method of loudspeaker
'25 diaphragms of the present invention provides the loudspeaker diaphragms
~ with excellent reproducibility and stable quality, while maintaining high
_productivity. Also, mass-produced loudspeakers using the diaphragms has

very uniform sound characteristics.




r'oughness nmeasuring device. According to the present preferredldsmpag2oent,
it is possible to performthe mass-production of |oudspeakers having
stabl e sound characteristics by enplo¥lng diaphragns with uniformquality
or diaphragms 20 with internal conposition intentionally controlled in
accordance wth the purposes. | Nwﬁﬁ\l& APPLI CABI LI TY As described above,
t he manuf acturing nmethod of | oudspe §5 di aphragms of the present
invention provides the | oudspeaker diaphragns wth excellent
reproducibility and stable quality, while maintaining high productivity.

Al so, mass- proddcedit oppaeatker sforsi mynufectdiinghr RedBphike: V@faphiHpnh Or M
sound char.act erl stics. 31 January 2005 11 CLAIMS 1. An appar at usﬂg

manuf acturCPﬂH" brb%‘speaker di aphragm conprising: 5 a paper tank; a pulp

di spersgi on rese k connected to said paper tank; a sti r_ri ng nmeans
proei d%d I n sai émg%e{rﬁ?énk a water inlet unit connected to said paper

tank; a drain apulp dis?ﬁtﬁ@ﬂr@%@%u&ﬁﬂlﬂc@ﬁﬂ&fte& ?@Kazgﬁgh:iﬁe}ﬁ)arﬂc .paper nold

di sposed at a bottom of " said paper tank In sald uni’t, wherein a
SECFI onal area ®ftiEang mpazs providediia sait paperttank; a pl ane area of said

ld. 2. The ratus for uf acturing | qudspeaker di aphragm of
(F:)?gﬂn rr[1)5 1, fu?'pﬁé il 1@? ‘?ﬁgf(éﬁalfjlﬁﬂﬂeéé?ﬂkr ol plate provided in said

drain unit in adrain unit disposed under said paper tank; and
_ 10 a'paper mold disposed at a bottom of said paper tank or in said drain
: ) unit, |
wherein a sectional area of said drain unit is larger than a plane area
of said paper mold.
2. The apparatus for manufacturing loudspeaker diaphragm of claim
15 1, further comprising a water flow control plate provided in said drain unit in
a draining direction of said paper mold, .
3. The apparatus for manufacturing loudspeaker diaphragm of claim
2, wherein said water flow control plate is provided with a slit having at least
one of ring-shape, cross-shape, concentric-shape, oval-shape, fadial-shapc,
20  and star-shape.

4. The apparatus for manufacturing loudspeaker diaphragm of claim

-

1 or claim 2, wherein said stirring means is air.
5. The apparatus for manufacturing loudspeaker diaphragm of claim
1 or claim 2, wherein said pulp dispersion reservoir tank has a measuring

25 function.
6. The apparatus for manufacturing lIoudspeaker diaphragm of claim
1 or claim 2, wherein sald drain unit comprises a syringe and a plunger
dlSpOSCd therein.

7. The apparatus for manufacturing loudspeaker diaphragm of claim
30 1 or claim 2, further comprising a separate drying equipment, said drying

equipment comprising:




a draining direction of said paper nold, . 3. The apparatus f 8t January 2005
manuf acturing | oudspeaker di aphragmof claim 2, wherein said water flow
control plate is provided with a slit having at least one of ring-shape,
cross-shape, concentric-shape, oval -shape, radial-shape, 20 and

- : i NG . di aph f
Claim 1 or ol arnosRneiRkEn WRiCRMM AR it RERRER Sl e pnar atus

for manufact uri ngcdver pepeidia with aRiVnAREQSd £t #18 pdror claim 2, wherein
said pul p dispersion ﬁservoi r tank has a maasurlﬁg 25 function. 6. The

appar atus for mdaufBis wwaigtuScﬁoasmifectudingdlouggmaklferdﬁqjm(gjm @frclagﬂi m 2,
wherein sa rain unit npr.ises a syringe and a plunger dispose .

t her ei n. ?’%?ﬂeég]&p%?é?ﬁﬁongdilsﬁﬁﬁﬁﬁcﬂpﬁm% | oudspeaker di aphr agm of OIcI ai m
30 1 claim2g fugt ORPLi.S PHY. i | pnent , .said
dryi ngs equi prrer’?t' (%%rrrggtlrhg?ngp n%a}id}g%@:ﬁ@ %%gig&é @ngﬁg{‘s Cd)ln%l?gl%ﬂgv\h! ch
'sai d papethersiegsicd: di sposed; and a cover provided with a conpressed air

inlet port. 8 The apparatus for manufacturing | oudspeaker diaphragm of
claim 7, wher efHredi@ng pulp disgerien inasa papasgenkng. 5 9. A net hod of

facturing | ar_ dj ragm conprising the steps of: introducing
gﬁlng di spers?o-ngﬁwgﬁgzz‘)ﬁl@b%{%@ﬁgons? ring said pulp dispersion; and
drai.ni ng water Hmiﬂﬂigoﬁhferﬂb"dl@peﬁtﬁu Bﬁ‘ran;ﬂﬂc?'m @, wherein a drain unit

having a sectional area |arger”than pl ane "ar ea of
wherein a drain unit having a sectional area larger than a plane area of

) said paper mold is employed in said draining step.

10.  The method of manufacturing loudspeaker diaphragm of claim 9,
wherein said drain unit comprises a syringe and a plunger disposed therein.
11.  The method of manufacturing foudspeaker diaphragm of claim 9
15 or claim 10, further comprising a step of stirring, wherein said stirring is
performed before said draining.
12, The method of manufacturing loudspeaker diaphragm of any
one of claim 9 through claim 11, wherein said draining is performed via a
water flow control plate disposed at a drain side of said paper mold.
20 13. The method of manufacturing loudspeaker diaphragm of claim
) | 12, w]izerein said water flow control plate is provided with a slit having at
least one of ring-shape, cross-shape, concentric-shape, oval-shape, radial-
shape, and star-shape.
14. The method of manufacturing loudspeaker diaphragm of any
25 one of clairh 9 through claim 11, further comprising a step of drying, wherein
— said drying comprises a step of dehydration in which pulp deposited on said
- paper mold is rotated together with said paper mold to remove water.
l 15. The method o'f manufacturing loudspeaker diaphragm of claim
14, wherein said pulp deposited on said paper mold is kept with compressed
30 air duﬁng said rotation. |

16. The method of manufacturing loudspeaker diaphragm of claim




sai d paper nold is enployed in said draining step. 10. The nefhdépugy 2005
manuf acturing | oudspeaker . di aphragm of claim9, wherein said drain unit
conprises a syringe and a plunger dispitsed therein. 11. The nethod of
manuf act uri ng | oudspeaker di aphragmof claim9 15 or claim 10, further

conprising,a._.ste f Stirri.ng., rein said stirrjng.is performed before
sai d drai ﬁﬁh . ei%.nc}‘igr{éu%’iyﬁﬂg l%\é\ﬁ‘ﬁﬁwg&‘{?ﬁlﬁ@ SPBL&%)EE&-ker di aphr agm of any
one of claim9 ro ; i gﬂ\(g@r {0 3SA] raj. o PSS rfornmed via a
wat er flow cont trl?)‘i g?gqlgb gfla po;ne1 a cglrgga?%qglg d@eﬁ&gﬁfdnﬁﬁgg‘j%ﬁl& 20
13. The migudspeakemdiaphegnuof agy loaedspdginen MGl edimd, sﬁi(ﬁ@iﬂ?hﬁﬂ%’mmer ein

sai d Watei? flow cggier(gl plate_is provided with a slit having a ["east one
ri ng- s RSP, cupt pbpdernab gempositionshape, oval - shape, radial shape, and

of
tar- . 14. hod. of f act ur.i | oud ker. di,aph f
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wherein  sgkftadion, H&iGenss 'o??ﬁrﬁaﬁtaﬁﬂ Rtedfing nﬁffe?éhdﬁﬁ IWE @éﬂsﬁ?%
i sai ld to

deposited on said paper nol s rotated together wt aper
remove wakinds afpulfhanatetitlscarat thein bilemdingi ragiokound pridiksn &if dabfaGiR Of

claim 14., wherein, said | p deposited on said paper nold is kept with
corrpresse&be’é@{hﬁrRh%ﬂ?eng“ulé’aﬁrﬂieg%‘ﬁ’ﬁﬁ-on. .16. The nethod of manufacturing
| oudspeaker di apr agmp§ gh'lmni% , erein. hot.air
drying is addi t?ggnaﬁ ﬁ%%}gé I'n s%l}lég%%gnglﬁpﬁ? jlieé‘l%é‘p\ﬁ’fdaml‘ﬁféﬁﬁ%f&l& ured by
the ri€k hohbudbpemienf didphragin of oasls perkesf AR RURrGigRMaRRe16] saidi m |
it hrough cl ai En 8, said di aphragm being controlled of Tnternal conpositions,
5 wher e, 4iaphragm being cent of arternm gompositionsst i on of pul p :
where, said internal compositions means a direction of pulp
orientation, existence of partial and intentional differences in pulp dénsity,
kinds of pulp materials and their blending ratios, and addition of inorganic
15 fiber other than the pulp and powder.
19. A loudspeaker using the diaphragm of claim 17.

20. A loudspeaker using the diaphragm of claim 18.




orientation, existence of partial and intentional differences 3ifnpad 3005
density, kinds of pulp materials and their blending ratios, and addition

- of inorganic fiber other than the pulpt and powder. 18. A di aphragm

manuf actured by the nmethod of manufacturing 10 |oudspeaker diaphragm of
any one of claim9 through claim #?B ﬁ,ai d _di aphragm being control |l ed of

i nternal conpositions, where, sai Sldr AGT conpositions neans a directi-on
of pulp orientation, existence of partial and intentional differences in
pul p density, kinds of pulp materials and their blending ratios, and

addi tion of inopgdoudspehkef icﬁﬂfhr@%ﬂﬁﬁnéﬁ\ﬁﬁciuﬁ‘ﬁl%%bgaﬁﬁﬁis REPWERS I-prés%ntA

| oudspeaker usjng the di aphragm of claim 17. | oudspeaker using the

* di aphr agmiendicdi ¢pmprises ajpapsatsniooopulpidispBSiRAGTeAv i taslp eairectdd aphr agm

P~

resent S; a paper tank,

manuf act ut i appar at ys of..the j hvention conpri ses;
o pul 2 di 40P PORCT By rostirring, means, msey iedoiny the PADSIAFBK, AARRLEr A r i ng

‘means pr Oﬁhﬁgdi)éigl@cﬁéaetqoﬁﬁ?%}{)eggg%k,ﬁ% eriﬁ[%ﬁi@'d% os%pg%fgéi”igggﬁgs‘r fQud he

paper tank, ain unit e paper paper nold

di sposed and afpapeonicit difposelent plpbottbanst tHe papdritenk ofiim thediain upkrer ein a

"sectional jarea of the drain unit is larger than the plane area of _the
paper nol WheiHa asestipnghiaresaf thredraipiundf iplaged dmnhenplangares oflthey 10

trol ' de@jni i r.ectjon.of. t I d., According to th
ranuf act PG bibig, e R S AT e ks RRBF IS ity Wk B © 1"
| nventd oncostrelPPIAQTE Mdriin¥Ry Wireetibar 67 ks ?l'afié‘% Iﬁtﬂﬂpo%ééoﬁ‘ﬂirg;?o the

,di«{aphragms with intentionally varied intern conposition in cordance

wit h  requianufrotening eppatatusenindt iths manufecturing - predhiod edf viheh pgesedt 15

reproduci i lif.y. . . . . "y
P mvcnth, diaphragms with very uniform internal composition and

diaphragms with intentionally varied internal composition in accordance with

required sound characteristics can be mass-produced with good

15  reproducibility.




