27 Septenber 2006 EDGE FOR SPEAKER DI APHRAGM AND METHOD FOR MANUFACTURI NG
THE SAME 5 | NDUSTRI AL FI ELD OF THE | NVENTI ON. The present invention rel ates
to an edge for speaker di aphragm such that an unpre gnt ed ne terial
is used and processed to skillfully form and finish I'sely and
correctly, and also relates to a nethod for nmanufacturing the edge for
speaker diaphragm 10 PRIOR ART In brief, the structure of the general
‘speaker shown in Fig. 1 is of such an elect rodynam c type as conmmonly
known in the art. The reference nuneral 1 indicates a speaker body, and

- the nuneral 2 denot eEmmHSPmmtDmmaAchtromgnet 2a
secured to the base of a frame 7. 15 The nuneral 3 denotes a voice coil
suspended not to QMETHODFORIMANUFAGTURING THEWSAME t or oi dal
“magnetic gap 2b of said circuit 2. The tip central part of a truncated
coni cal di aphragm5 is firmy adhered to the tip of the voice coil bobbin
3a. The danper. 4 connects t he t| central art of diaphragm5 to the frane
7, with the dINBU/SERI EIEL&) MVENB’EIOI\EO phery of diaphragm5 to
the outer edg,i of frarre 7. The d r 4 and _ di aphragm edge 6 respectrvely
show a conpl | AREPIERERY] qu;rthnqéc leane g@tf@ﬁ I1§ B and

are held. vibratably in. he fr When an audlo current

fTows ¢ ﬁ?@tﬁé%%@%pé@t@é ew matezialilp ipromgedd@rsleufuwm form
gap 2o TR SR 266 efgn PraE eI ORI 1S A Teleleh oA TBGIOG 10D
\é: g[)ﬁt :gzraﬁ%g&ggg(ggwstgund eﬁ)ersspf%ﬁl tggﬁl_g_ner aggogut er peripheries, the
10 PRIOR ART
In brief, the structure of the general speaker shown in Fig, 1 is of such

an elect:rodynamic type as commonly known in the art. The reference

numeral 1 indicates a speaker body, and the numeral 2 denotes a magnetic

circuit comprising an electromagnet 2a secured to the base of a frame 7.

15 The numeral 3 denotes a voice coil suspended not to contact the magnetic

domain wall within the toroidal magnetic gap 2b of said circuit 2. The tip

| central part of 2 truncated conical diaphragm 5 is firmly adhered to the tip

of the voice coil bobbin 3a. The damper 4 connects the tip central part of

diaphragm 5 to the frame 7, with the diaphragm edge 6 connecting the peri-

2&) phery of diaphragm 5 to the outer.edge of frame 7. The damper 4 and

diaphragm edge 6 respectively show a compliance axially of the speaker 1,

such that the diaphragm 5 and voice coil 3 are held vibratably in the frame 7.

When an audio current flows through the voice coil 3, the direction of this

“current will intersect the magnetic flux present in the. annular or toroidal

25 . magnetic gap 2b. Thus, a resultant driving force will force the diaphragm
5 to vibrate and put out sound waves.

At its inner and outer peripheries, the diaphragm edge 6 has an inner



margi n 6a adhered to the outer periphery of diaphragm5 and an outer
margin 6¢c al so adhered to the outer edge of frame 7, respectively.

I n-terposed between and integral with these margins nd, 6 tor0|dal
flexible part 6b that cooperates with the damper 4 td&v ﬁpﬁ?ﬁﬁﬁ%¥)§hpport
the 5 diaphragm 5. This flexible part 6b shows a conpliance when it noves
axially of the speaker. In manufacture of such a speaker to be assenbl ed,

those di aphmargin 6a adliered coi kise uterpeeiphesy sofi diaphragen & @ncbsﬁglacﬂutﬂél y
prepared as di screte arts. The outer periphery of each d;ﬂghragmgs le

-.be adher ed margihe 6cn redhgrad 680 othee dten, eqge off ¢ resPesthee
speaker. 10 The outer periphery of frane { wll then be a red to the
outer mar giln-tepposstl belgeeen andntegrakb Wity thesg mARENS E‘Ea%ker

Starting f isible paib et cooperites pyth A %Sﬁrﬁmrrf SRy “S“a'qﬁshf;es. n
coat 2§| e %%%fﬁtﬂ{rhsﬁ%%”ﬁfeﬁ%aﬁtéﬁaﬁ‘c&wl f n?ﬁn%%?' Fof ot sk
fﬁiﬁ?gsyﬁﬁ% %@? o ﬁ?ug pH érameééfﬁucm%p%@%‘egoab&a%#?@%eﬁ? B
t hed
di SlB_hr §gm°éa§ Soabice %@ﬂ?. i %ébﬁéﬂfasﬁléﬁnan@??#ﬁg@c&l&bﬁs ’
t
?rgltohlcﬁ oforéﬁﬁéégt%\{ %r%%egg%g d| ap raé%eéﬁe%mélﬁ% agent S
t
;gﬁfg?g“a o 3o 3he et 228 agﬁifgé, ER f%‘%ﬁ%*ﬁ“?’@??%ﬁﬂe}ﬂm
21[ Osﬂgﬁl 25 "a shapl %a{a%en spofgl ¥ stﬁﬂgﬁﬁa hazrggdtgt}gev\rtggtég%ggg?@um
MBNUT act ur e,f tsad\ﬂm%agws By beHY speiikeert i on.  The phenolic and
mel am ni ¢ resi are thernosetting resins such that the nol ded products

tend to be har d'Hed speakdr diaphragm edges 6 as shown in Fig. 2 have been
manu-actured usually starting from a rolled base fabric 10. A phenolic

resin or melaminic resin as the shaping agent will be impregnated into this

16 fabric before it is coated with a certain filler and a resonance inhibitor.
The filler (usually serving also as the inhibitor) serves to prevent air from

leaking inwards and/or outwards through the diaphragm. The treated

fabric will then be hot pressed in a mold into a desired shape, thus giving a

finished diaphragm edge. In some cases, the filler and resonance inhibitor

20 are applied to a preliminarily molded diaphragm edge.  In such a prior art

" method of manufacturing the speaker diaphragm edges, the shaping agent is
impregnated into the entire base fabric, needing a large amount of this agent.

The punching of diaphragm edges from the treated fabric will produce

much waste or scrap thereof, which contains a considerable amount of such

25 a shaping agent. Dlsposal of such a hazardous waste raises manufacture

cost and increases labor consumptlon The phenolic and melaminic resins

are thermosetting resins such that the molded products tend to be hard to a
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27 Septenber 2006 non-allowable degree. Therefore, the resin solution to
be inpregnated into the fabric have had to be diluted enough to ensure
flexibility of the finished diaphragmedges. Diluted resin solutions have
however resulted in weaker edges whose perfornmance wuPapteslsr 28one-
unsatisfactory. 5 Uneven-ness in inpregnation of the agent and in
application of the other agents have al so caused deterioration of the

per f or mancendt-aHpoAiRE degrél PTheRFbretheiresint solhtion tol beehripregmateddto
enpl oynment of the silk-Screen printing technique to :i%pl_y not only the

shapi ng agethis fabtichave hid eo belditutedreroughnreensitretflexibilityiof tee finishedhi s
met hod has proved 10 favorable to reduce the overall quantity of applied
agents, enhdiaphragm edigesr mDiutet esimsolutions havartoweverrasntedin vigakes
edges lighter ' in weight. Performance and cost of the speakers_ are thus
i nproved  t cedgesnotwhasenl epetformance howgiuld he cagy yibegosne + hunsatpfactonsent
all over the fabric has naturally delimted an extent_to whi CE consynption
of said sagddneven-ness dntimpregnation of the agent andcin #ppligAtion QEAbe, m

the present applicants herehy. prq-poses it, to ke the st use of the
si | kscr een ggents have alse eaused dqsenpmtmefmpeﬁnﬁmwp Ebi ng agent

hapi ng. agent iR PrEBeHt BDBHEANGY Py ABAAE. BLUBps: SHRIOmIRG df BE

Subj ect Lo S BSER RGN tadapicie i GRpippt Bofy, B sHaBAT bekk; Puldsq

G ort o mmbEpyilete tpfeiee dnibitarneed” P RECCCRs RYBRHTes' Bioled ™"

sare. 20 DeePRRRE AR RhEET R ol AaBHel O AUIREE pdHfs MntfincgE N0

S L 200 YRS of AHEACFye I EnAbIHY e SPEakERUdRes- Tighler th
weight. Perform-ance and cost of the speakers are thus improved to a
noticeable dégree, though the applying of the shaping agent all over the
fabric has naturally delimited an extent to which consumption of said agent

15 would be reduced. In view of such an unresolved problem, the present
applicants hereby pro-poses it to make the best use of the silkscreen printing
in order to minimize the consumption of shaping agent and to improve the
speakers in perform-ance and economy. In short, the shaping agent will
now be applied only to necessary regiohs of a base fabric 10, as shown in

20 Fig. 5.. Composition of said agent is also subject to further reviews and
studies, while employing the silkscreen printing in application of the filler
and resonance inhibitor. The recent efforts made by the present applicants
has succeeded to ﬁrovide a much better speaker diaphragm edge as well as a
more advanced method of making same. |

25 DISCLOSURE OF THE INVENTION

The present invention will now be summarized using the reference

numerals shown in the drawings. A first species of the present invention

-3 -



-3 27 Septenber 2006 provides a speaker di aphragm edge obtai ned by -
hot-form ng, into a desired edge shape, a resin-treated base material (11)
prelimnarily prepared by the silkscreen printing nmethod to apply a

shapi ng agent layer (17) only -to necessary portions2oPeptampber 2406 i c
(10). 5 A second species of the present invention provides a speaker

. di a- phr.agm edge obtai ned by hot-formng, into a desired edge shape, a

resi n-t r eat prbvidseaspeekéndidphihgnr edgerobtaineyd by bpt-fermingt intosa desireden
printing nmethod to apply a shaping agent layer (17) only to necessary
portions of edgthshapd, abrasinttedted hade mpatemiah (App pye prepareddbyshee
(14) ioto areas that are to be bonded to a diaphragm (5) and_a frane (7).
A third spesilkseresn tprinting sathodntonapply pr shapiag agenkdayer dldpnenlyntoedge
obt ai ned by hot-formng, into a desired edge shape, a resin-treated base
materi al ( 1ngcessany pontions| of pbapefabrie(1@hke sil kscreen printing method to
apply a shapi ng,agent |ayer (17) only to necessary, portions, of a base 15
fabric (80), anf E?cﬁménsmlﬁﬁn@fa%@rPﬁﬁ,sénéobﬂ‘f"r%“ﬁbeﬂfo’f"zﬁér & 13pCMRT o

e o SRR el el %R, b B RYFe BB Ehs, o
ent T O 2 25 3R kAP L BreBRact, BB Y B LR,
rec oo o Bt SHIRT S0t aBE 4 Fhoil heBh IgbRc NITISEREY (BHbRERRLYT °
L2), 0 2, SUGERGE e b AR [AUER58 1 B abelng S0 it MIREENE (1)
1t on oo, oo Hint W8 bel Blnd &P ld's M AP I5 il aifiaile (20 1) A

A third species of the present invention provides a speaker diaphragm

edge obtained by hot-forming, into a desired edge shape, a resin-treated
base material (11) preliminarily prepared by the silkscreen printing method
to apply a shaping agent layer (17) only to necessary portions of a base
15 fabric (10), and by then forming a surface coating agent layer (12) on a
surface of the shaping agent layer (17) so as to improve the physical
functionality of the diaphragm edge.
A fourth species of the present invention provides a speaker diaphragm
edge obtained by preliminarily preparing a resin-treated base material (11)
20 by the silkscreen printing method to apply a shaping agent layer (17) only
to necessary portions of a base fabric (10), and subsequently to form a
surface coating agent layer (12) on a surface of the shaping agent layer (17)
$0 as to improve physical functionality of the diaphragm edge, and finally
by hot-forming, into a desired edge shape, the resin-treated base material
25 (11).
A fifth species of the present invention provides a method of making a

speaker diaphragm edge comprising the steps of: applying a shaping agent

....4_.



speaker di aphragm edge conprising the steps of. applying a shaping agent

-4 27 Septenber 2006 only to necessary portions of a base fabric (10) so
as to forma shaping agent layer (17), thus preparing a resin-treated
material (11) by the silkscreen printing technique, 4UBsptambern2006
hot-formng into a specified shape each of treated portions of the
resin-treated material (11) in 5 con-formty with the necessary portions
the base f adnliycto asceds ortieay eofi adbaser fabrid1§10hss amtofformed shaping
resin-treated nmateri al E?T ) such rings as serving as the di aEhragm edge in
.conformty agenb lxyero(i7)pf thuse propating di apsinegeated snatenialpétlesbyfthene
present invention provides a nethod of nmaking a speaker di aphragm edge

conpri si ng silkscrzesp priotinga pechniqyea subsgquapthy at-forming) intoo ans
PR o kg e ot poneoot o Bl ot T,
ST ol o o 4 AR e
e R el e e S T L L Al
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appl vi ho & not epEisanaes pf REATERGH iphiRn AP e S miife 2,
event h spebPRESy Aot ghoedds ChARHNifg 63 febt OF S0RRRE Bhabik pefht,
onry  t 8% BRrAChERAST POROT b 8 b PRt (1OF RO S Horh L RABEE
STk sor CorBehl kiU O, e, HheBadifp B e meuted aretial TR IS
silkscreen printing technique, then hot-forming into a specified shape each
of treated portions of the resin-treated material (11) in conformity with the

necessary portions the base fabric, subsequently severing from the thus-
16 hot-formed resin-treated material (11) such rings as serving as the
dia-phragm edge in conformity with contour of the speaker diaphragm, each
ring having an outer peripheral zone to be connected to a frame (7) and an
inner peripheral zone to be connected to the diaphragm (5), and finally
applying a hot-melt adhesive (14) to both the outer and inner peripheral
20 zones of each ring severed from the resin-treated material (11).
A seventh species of the present invention provides a method of
making a speaker diaphragm edge comprising the steps of: applying a
shaping agent only to necessary portions of a base fabric (10) so as to form
a shaping agent layer (17), thus preparing a resin-treated material (11) by
25 the silk-screen printing technique, then hot-forming into a specified shape
each of treated portions of the resin-treated material (11) in conformity with

the necessary portions of the base fabric, subsequently applying a surface

o



each of treated portions of the resin-treated material (11) in conformty
with the necessary portions of the base fabric, subsequently applying a
surface -5 27 Septenber 2006 coating agent |ayer (12) to necessar .
portions of the resin-treated and hot-forned nateri & §§m§e,m%ﬁfd?(¥0%ally
severing fromthe thus coated material (11) such rings as serving as the
di aphragm edge in conformty with contour of the speaker diaphragm 5 An
ei ght h spedcasingf apbat ayse(l2) noenetessapy opoxtionsa offetheo desiin-treated ginal

speaker di aphragm edge conprising the steps of. applying a shaping agent
only to nedwmtsformedomateyied (df),zarhfmallytseveringfrom thes thus coated matemal ng
agent | ayer él?), thus preparing a resin-treated material (11) by the

si | kscr een (3d) sachgingsasrsequing asthe diaphyagmy ed g conformity st gentoumn

|'ayer (12) to_necessary portions of the resin-treated material (11) in

con-formtwfvﬁlﬁﬁpﬂabemél@QbSQW- portions of the base fabric, subsequently
hot-form ng into a specified shape each of t{he necessary, portionsg. of fhe
resin-tBeated &M @agtlbcspm@r iof| the preseiid IRYCRHON, HrOYMIESH P f%ﬁ?‘?‘ﬁé)é hus

.hot-formed cogted material (1 such rings as.serving as the di aphragm 15
edge in co S ¢ Speaker odi gn Pﬂgcsg%s%a@?r si5hs B%I B @PTI ON
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N et e R
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con-formity with the necessary portions of the base fabric, subsequently

hot-forming into a specified shape each of the necessary portions of the
resin-treated and coated material (11), and finally severing from the thus
hot-formed coated material (11) such rings as serving as the diaphragm
15 edge in conformity with contour of the speaker diaphragm.
BRIEF DESCRIPTION OF THE DRAWINGS
Fig. 1 is a perspective view of a conventional electrodynamic speaker
shown partly in cross section that is taken along the central vertical plane;
Fig. 2 is a perspective view of a diaphragm edge provided in a first
20 embodiment of the present invention and designed for incorporation into the
speaker shown in Fig. 1; 7
~ Fig. 3 is an enlarged cross section of the edge’s part indicated by a
phantom circle in Fig. 2; |
Fig. 4 is a scheme showing the process employed in the method of
25 making the diaphragm edge in accordance with a second embodiment of the
present invention; |

Fig. 5 is a perspective view of a printed pattern formed on a
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25 maki hg the di aphragm edge in accordance with a second enbodi nent of the
present invention; Fig. 5 is a perspective view of a printed pattern forned
on a -6 27 Septenber 2006 resin-treated nmaterial; Fig. 6 is a perspective
view of a di aphragm edge provided in a third enbodi ﬁSeatemtmr ent

I nvention;. and Fig. 7 is an enlarged cross section of the edge' s part

I ndicated by a 5 dot-and-dash circle in Fig. 6. BEST MODES OF CARRYI NG OQUT
THE | NVENTI Nih@matd D gapaga]l: nodes of carrying out each species of the

present invention will be described using the reference nunerals usgd in
the drawings.Fige@ifh!perspedtive viewr of aldiaj provided en @ thiedt t on
cloth, 1o silk cloth). wever, it also nmay be a non-woven fabric conposed

of a Syn-tbmﬂiodiﬁlbhEOfthH?msent‘ﬁmdmiomwdfabri c made of one kind of raw
thread. In the non-woven fabric or elastic woven fabric, there is _no

obvi ous ori en-Fig iDis ian ehlaggedwross section idfethe edgelsapart; indicated by a
characteristics are conducive to flexibility and honogeneity of material.
The shaps ngdetzand-dash cisglein Figh®r nosetting resin such as a phenolic resin,
a nelamnic resin, an epoxy resi a silicon resin wever, it also

may be an el ast BEST M®D %mﬁ&%@%&@&ﬁmmﬁ FION exi bl e by

bl ending the thernosetting resin (e.g.,.phenolic yesin), wt pol yvi nyl
al cohol or any Nomerthg besloimedes@fy CREVIRG PB caRRsEPdIES nQEéSH Pﬁgﬁ'@gi ns

t hensel ves or the blended 20 cq ositio t her eof are advant agepus ip_that

they are fl|iBWeBtion,xall g’ér Fﬂg%go\‘ls@gl ﬁ%sm%r%elquéﬂ?, ?h@g‘?fgym the

facilitating the appljcati of, the, .silkscreen printing. Acc

appear ance ‘g'fa“{ﬂ@ggoaheﬁﬁ r?e‘aa% ﬂaﬂ.pncst@ﬁs awe “rh?%]?ngt(g'&:bﬁégéﬁtqﬂgﬂ!’ The

resin | ayerail cids) SPERkSLvE Sf aldd may be a non-woven fabric composed of a
syn-thetic fiber, or an elastic woven fabric made of one kind of raw thread.

In the non-woven fabric or elastic woven fabric, there is no obvious
orien-tation in alignment of the fiber, so that its characteristics are
conducive to flexibility and homogeneity of material. The shaping agent
15 may be a thermosetting resin such as a phenolic resin, a melaminic resin, an
epoxy resin, a silicon resin, etc. However, it also may be an elastomer, or
a resin composition rendered more flexible by blending the thermosetting
resin (e.g., phenolic resin) with a polyvinyl alcohol or any other alcoholic
poly-mer resin. These thermosetting resins themselves or the blended
20 com-positions thereof are advantageous in that they are flexible and
permeation of solutes is excellent, thereby facilitating the application of the
silkécreen printing. Accuracy and appearance of the coating formed with
such a resin or its composition. The resin layer of the speaker edge will
repeat deformation in response to and following the vibration of the
25 diaphragm 5, but it does no longer deteriorate so early as to shorten the life
of speakers. Smooth deformation of the speaker edge will enhance

linearity of the speaker performance, decreasing nonlinear acoustic

_7...



repeat deformation in response to and follow ng the vibration of the 25
-di aphragm 5, but it does no |onger deteriorate so early as to shorten the
life of speakers. Snooth deformation of the speaker edge will enhance
linearity of the speaker performance, decreasing nonl4% ngﬁpf%l@?fsilq(lﬁ -7 27
Sept enber 2006 distortion in reproduced sounds. A surface coating agent

| ayer 12 may be fornmed to cover the speaker di aphragm edge di scussed

above. Thi sdistortionlin repsoducetbstunids.ee re-quirements as to physical
properties of said edge, and these requirenents 5 are (1) that this |ayer
-shoul d functi onAssurfadei tdating agenttayergl 2imay ot formed togovesithe sppakest
the rear side of diaphragm (2) that a mechanical internal loss of the
edge shoul ddiapbragm edgondisonssedr sbdven t hllise w@rprﬂr?adm%dt)asn@@t thvreed
‘degradation in the reproduced sounds enmtted fromthi s eaker, and 3)
that weat hefe-guieieats as o pliysiasd pramwéopﬁw Se|ERquBmEnts

oy concd otaii(13 that ikis fa%{ar@poyicﬁfuw“ i 25 sy Rhe Hrider e 55
three requirenents, o alter v C st of r tha
$ife agaiist bt Gl hat %m@mc B
Ln:gm ?lnl @e latts‘j{oyitg an ﬁher ex | e f of tﬂ&gﬁ%‘%ﬂ;ﬁpﬁ 4)
t he folrolng:lded Egg% aﬂsﬁé(eng??@iq%ﬁ'ﬁe%ﬂ ‘&th t ﬁyF ﬁt
il so ol ast 1 DYI0calafod 3h e prodid BodiRe, 3@8%@%@8%%& :
b
;é?amtigﬂ igt@‘J @%ﬁ%ﬁﬁﬁéﬁ%ﬁﬁ’é@@ﬁd Yo 1iprRiyeic O EERIR A th F}‘.?J"%:
= spoakty  SHESImACE SFspel 6t E Nohg- B, B trea*-"&& Goatthy A aee” ' ©
coated as OEFhi{dnsie 0 AMpltralit§ bf sub-layers each meeting any one of these
three requirements, or alternatively may consist of a single layer that meets

all the requirements. A synthetic rubber emulsion paint may be useful in

the latter case, and other examples of the paints employed in the former

15 case are a one-liquid type paint composed of a methacrylic resin blended

with a plasticizer, and an emulsion type methacrylic paint also plasticized

such that water is used as a solvent. Such a surface coating agent layer 12

may be formed by the silkscreen printing technique similarly to the shaping

agent layer, or-its multiple sub-layers may be formed one after another

20 through a series of steps, or may be applied to a speaker edge previously
prepared. | |

The resin-treated base material 11 coated as described above will then

be hot pressed in a mold that will have been heated to a proper temperature

suited to the shaping agent and the surface coating agent. A speaker

25 diaphragm edge 6 thus formed will have a flexible portion 6b that is shown

in the drawings as a roll edge. This edge is formed arcuate in its radial

cross section and convex towards the outside. However, any other type of

—-8-



be hot pressed in a nold that will have been heated to a proper tenperature
suited to the shaping agent and the surface coating agent. A speaker 25

di aphragm edge 6 thus forned will have a flexible portion 6b that is shown
in the drawings as a roll edge. This edge is forned adtcogrtemben2006 adi al
cross section and convex towards the outside. However, any other type of

-8 27 Septenber 2006 edge, such as the so-called corrugation type or

pl eat s type edgee sncinas the mp-calied lcoxnigatiomntipeoor pleats typelddpesconsisting ng
one to another, nmay be forned. Next, sone nodes of a nethod of making the
speaker di amfr igribiegand scondenttie beHowisbedntinging roney tbashother; mayi to
ei ghth species of the present invention. A mask 29 (see Fig. 4) wll be
laid on a sifpweedeen 28 coming into contact with a raw fabric 10, so that
.areas other than_necessary portions of this fabric are masked. A shaping

B et R B o o Y e aog opera i or
Fabric 16, FROberdRyTaDeb SeRoming back 4A3be T i FREMbISPecits,ah the spetesty
P o AR S e B WD 9 G R Lo
”"‘l{egog ﬁi@%ﬁ%?ﬂ%ﬁi{ f’qvfe%oe{ﬁaimsf @rﬁ;gﬁé’ﬁbﬁﬂﬁ%ﬁ?ﬁ#ﬁ%ﬁ
their natur ékgﬁ"%rﬁye@%g%‘t [ & Eﬁ%ﬁg‘g %ﬁﬁeﬁwﬁ{’ﬂ@?ﬁ%@%& be
cor r espondi R PEERAR Wil RS tokm 4 BRHEHARE StapRZ BRehl AR 1 PORIE St 0%
| over ad0"C pRRkeR LSy pONTGRAEE the MHPAECLD, BoviIISS SANRMRAES RN,
produced by nidterial I 5C TR aAdMibN tb6 A%pait B 'sBch fifkscRben 28RMPridik 29 used

to form the shaping agent layer 17, another screen of a different mesh may

be combined with another mask of a different pattern so as to form a surface
coating agent layer overlying the shaping agent layer. These layers of
15 shaping agent and surface coating agent may be of different types or of the
same type in their nature or properties. Maultiple coating carried out this
way will be uscfui to. vary phySical propertj 'frvoin'pléce.to piace in éach
speaker edge, corresponding to local variation in rigidity of each diaphragm,
80 as to improve the performance of a speaker. In addition to the shaping
20 agent layer and coating agent layer 12, hot melt adhesive layers 14 may also
be produced by the silkscreen printing. In this case of forming the
ad-hesive layers, a further printing unit or units 20 each composed of the
silkscreen 28, mask 29 and a drying heater 27 will be employed and
ar-ranged in series together with those for previously forming the said agent
25 layers. A proper colorant such as a dyestuff and/or pigment may be added
to the shaping and/or coating agent in order to raise commercial value, if so

desired.



ad- hesive layers, a further ‘printing unit or units 20 each conposed of the
sil kscreen 28, mask 29 and a drying heater 27 will be enployed and
ar-ranged in series together with those for previ ouslﬁ/ formng the said
agent 25 layers. A proper colorant such as a dyest uf fZARePambRIZANG My be
added to the shaping and/or coating agent in order to raise conmercial
value, if so desired. -9 27 .Septenber 2006 An appropriate nmesh sel ect ed
and adopt ed forAhheppropriatecenes?s selgoted yand adeptedafon thegsilksareer0d8i ng
agent will produce layers thereof each of a predeterm ned thickness. The
pattern of apglyimgstheoshapingdaganirand coatingi ageantywil psodnce dayers i ve

application of those agent to 5 such waste _areas as being discargded |ater,
after conpleadbwion prdstemnines tbicms-spéak%rpﬂteéﬁhpggﬁ?‘gﬁg%.sngtgn Bhe

ety ”?o?ﬁg&‘i%éﬁ&%%;éﬁ SBE SUPEBRAGHN B FRESHIP BEBHGRHYS EIBORG AEERE Fir
process. The st preferab)e materials be. sel ected. as the shapin

oot SUGH Hele egs aRobeing disrarlegl It A anpiengE ofqraRER
Zggl(rjreliaglt s&t@g'ts.c Iianeandélege na?Begl.ine .. OS a"_ingelo?/
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compliance and mechanical internal loss against or relative to its oscillating

displacement and/or resonance. As compared with the prior art dipping or
impregnation method, the silkscreen printing of the shaping and/or coating
agents will diminish consumption thereof, while making each finished
15 speaker edge lighter and more uniform. A speaker wnh the present
diaphragm edge incorporated therein will show a higher electro-acoustic
transducing cfﬁ-éiency and a stable vibration not adversely affecting the
diaphragm, thus improving the speaker’s performance over the full
spectrum of reproduced sound and contributing to economical production
20 and commercial vale of the speakers.

Figs. 2 and 3 show the structure of a speaker diaphragm edge provided
in a first embodiment. This edge is of the so-called roll type and has an
inner peripheral zone or margin 6a for adhesion to an adjacent member, and
an outer peripheral zone or margin 6c for adhesion to another adjacent

25 member. Interposed between the inner and outer margins and formed
integral therewith is a toroidal flexible part 6b. As seen in Fig. 3, this part

6b is arc-shaped in its radial cross section so as to be convex to the forwards
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Figs. 2 and 3 show the structure of a speaker di aphragm edge provided in a
first enbodiprent. This edge is of the so-called roll type and has an i nner
peri pheral zone or margin 6a for adhesion to an adjacent nenber, and an
outer peripheral zone or margin 6c for adhesion to andt BeptefaperceGit 25
menber. |nt-erposed between the inner and outer margins and forned integral
therewith is a toroidal flexible part 6b. As seen in Fig. 3, this part 6b
i s arc-shaped & speakerr adlhi$ edgesis semiposed of adase fabricohlesoveredhwith a
forwards -10 27 Septenber 2006 of a speaker. This_edge is_conposed of a
base fabri ctwo-layerceating.t h Cne ofitheseylayersis a shapingagent layes 1afermmeds a
shapi ng agent | ayer 17 fornmed of a phenoljc,resip that contajns a

pol yvi nyl alof gh@henolia resim &hasr contains @; pelyvinykrlcahal as,2r seleneh: i Age
agent layer 12 formed of an enulsified 5 nefhacryli,c resjn_.whose .

vi brati on- apilmuﬁa)«eﬁgsm Syaface C%@Eéﬂ@@sfaﬁﬁn&,f%%eﬁt ofram ergulsified
wat er proof are satisfactory. A hgt nelt adhesjve layer 14 s forpmed on the
back si d8 ofmEthRFFYNE ERSH 3¥hased .tim&ttql“@m@m&'?%lwgﬁa%w'

poaker di BT EDHeSGids walerrReof e srbgacitay s 4 ot ool ABiekie daviE K ”
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print a pattern of rihgs as Illustrated in"Fig. 5. The resin
count, with the warp density and weft density being 75X 75 per unit length.

This fabric 10 to be fed onto an extension table is supplied in the form of a

roll around a winding spool 8 because it is convenient to storage and less
15 susceptive to damage. Driven synchronously with the fabric 10 are an
endless silkscreen belt 28 and an endless mask belt 29, both overlaid on the
fabric up and down in this order. A coater with a squeeze 18 will operate
to apply a modified phenolic resin 17a to the fabric through said belts 28
and 29, in order to print a pattemn of rings as illustrated in Fig. 5. The resin
20 17a is softened with a polyvinyl alcohol, and each ring has a predetermined'
outer diameter and a predetermined inner diameter. Such printed rings that
will then be dried by a heater 27 are arranged in a staggered or zigzag
pattern as seen in Fig. 5, for the purpose of a higher yield of products per
unit area of fabric. Drive mechanisms for the silkscreen 28 and mask 29,
95 the coater and the heater 27 constitute a printing unit 20. Usually, one or
more printing units 20 are disposed one after another and in series, and the

number of such units depends on the number of layers laminated on the
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20 17a is softened with a polyvinyl alcohol, and each ring has a

predeterm ned outer dianmeter and a predeterm ned inner dianmeter. Such
printed rings that wll then be dried by a heater 27 are arranged in a
staggered or zigzag pattern as seen in Fig. 5, for téeSgoigrorer 24306 hi gher
yield of products per wunit area of fabric. Drive nechanisns for the
.silkscreen 28 and mask 29, 25 the coater and the heater 27 constitute a
printing unifabii¢ onemeanothennelwthe senondemboriimgentformeling they FWPO]@é’GIone

after another and in series, and the nunber such units Slggends on
nunber of | &japhyagenedgaseas dnsqmiae mﬁrgw Hpsht, tRpynits .eenaka'
another. In the second nb i ment for e.t edges
as descri be@nenbgings °re HE 3{8&’5‘ %fj@ngnﬁ)%}gﬁ cr fQﬁ 26y
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printing unﬁto | He Stabkicce ;mﬂfl bnsdagfdcegl ard’ e Sdedifed f@e&wl ng

agent |ayer n the secon ment toes al so serve as the surface
coatingigg eﬂia-b § h@n&m@ rremﬁhifngchfmma livinpebsair butrbahdidy eech
printing units”ar oye wth one of themserving to apply an

?ﬁdlt L: gnggsgm ;%@ﬂ?ﬁ?f‘??ﬁﬂﬁ oiraﬁ'egfeatheha\&ﬂgwn eheiréledsby ¢hbatingent .
are wastes 16 to be dJscardei

In one of modifications not shown, only one printing unit will suffice
for conducting a single process if the shaping agent layer 17 in the second

15 embodiment does also serve as the surface coating agent layer 12. The
other modification may be such that three printing units are employed, with
one of them serving to apply an additional coating to a selected area of the
edge of the first embodiment. In this case, an elliptic edge will be
pro-duced such that rigidity varies along the periphery of such an

20 diaphragm edge in order to control the vibration mode of diaphragm and to
thereby improve the speaker’s performance.

Figs. 6 and 7 show a third embodiment, wherein an elliptical
dia-phragm edge having resonance inhibiting layers 13 and 13 are formed at
regions each extending across one of the opposite ends of the major axis.

25 Rigidity of this edge is thus made higher, more surely preventing resonance

from occurring in the speaker. As seen in Fig. 7 that is a cross section

taken along such a major axis of this ellipse, the composite coating formed
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pro-duced such that rigidity varies along the periphery of such an 20
di-aphragm edge in order to control the vibration node of diaphragmand.to
t hereby i nprove the speaker's performance. Figs. 6 and 7 show a third
embodi nent, wherein an elliptical dia-phragm edge ha&i B§PIasRRRARIS
inhi,biting layers 13 and 13 are forned at regions each extendi ng across

. one of the opposite ends of the major axis. 25 Rigidity of this edge is
thus nmade hiophetich regionssareadfya hiregdayenstrueture zonsistingoof thecshaping agenthe
speaker. As seen in Fig. 7 that is a cross section taken along such a
maj or axis ddyarhl3 sirfageseoating agenplayerel 2 aad regonanea:inhibitingdagepidaber
2006 on such regions are of a three-|layer structure consisting of tage
shapi ng ageds modified apparatus for makingnthisdape ohgdges may £BpEIsE HEee
inhibiting layer 13., A nodifjed apparatus for king.this type of edges
may conpri s@raingaunis 20 ¢ah beingso ?@ﬁ@ﬁe@éi&gcﬁggé V@t ure as

descri bed above,__ 5 The representajiye enbogj nents, dj scussed abqve . d ot
delinit fhe sc Eﬂ“@%@ﬂEME%éﬂggpaﬁ@ﬁﬁﬁd&¥m38¥%hﬁ OB%‘ﬁbdyﬁiaﬁﬁﬁﬁgéﬁﬁr as
they neet the requirenents, and achieyve the abj s, hoted abgve and.afford
the fol | owi AGOP%E aﬁégmmmm@@gtmg@ﬁséwwga&és SEHREARCt r om
the foregoing, .the speaker di aphragm.edge of i | | s _of
the descr: bEdIurReRand pafilele (e RiECR nbled Move R Hord M Ko Beidg
shapi ng agenh &aégr and coating agent layer that contributes to resonance
i nhi bi tion 3KY t¥er resistance. These | ayers can be applied to circular

Chird or 1 6ss of I VENEABHS ALFORDEDEERENCT. (o ' Been used in the prior
oSSBT AN U R e, SRBHEIE L pchboF GhighRs e o7 the
present invention is of the described structure that is formed by the
silkscreen printing of a shaping agent layer and coating agent layer that
contributes to resonance inhibition and weather resistance. These layers
can be .applied to circular necessary portions of a base fabric, even if the
latter is elastic. One third or less of the coating material amount having
been used in the prior art system will now suffice 'well, economically
lowering material cost, since it need be applied only to the necessary
portions of the bﬁse fabric. The amount of industrial waste to be treated in
the legislated manner is also reduced, since any noticeable mass of coated
fabric need not be thrown away. Un-coated raw fabric pieces for disposal
will not raise any serious problem of environmental pollution, and uniform
coating layers will increase the yield of products coming up to the standard,
thus lowering manufacture cost. Variedly colored edges may be provided
on demand, enabling users to visually distinguish one edge from the other.
Even in a case wherein small lots are processed, the silkscreen printing

enables easier choice of proper shaping and coating agents and free control

of their concentration and application rate. Diaphragm edges are now
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portions of the base fabric. The amount of industrial waste to be treated
in the legislated manner is al so reduced, since any noticeabl e mass of
coated 20 fabric need not be thrown away. Un-coated raw fabric pieces for
disposal will not raise any serious problem of envir&hPeREMPeRIqR i on,
and uniform coating |layers will increase the yield of products com ng up
to the standard, thus lowering manufacture cost_  Variedly colored

dg
may be proveasier tonmbetethe, requintineyts) aadéon émlﬁ@ﬂﬂﬁsd%timéhﬁgh Sgﬂﬁeedge
fromthe other. 25 Even in a case wherel n spall | ots roces ed t
si | kscreen padferi plysiedlapropersies; 60 |eléaléﬁﬁf Gfowog“%ﬁig Bﬁ
agents and fre con ro of .t hei concentr at |cat|on rate
Di aphragm e in Y@Vﬁo SHisie #68€.20 t H§ used,

or oper t VEQt ﬁze”?ﬁ%?sn%%i&'sﬁ' 2%#%218%6 E’ae{'aﬁdéﬂfﬁﬁh a”déa@é%ﬁp Siﬁésgﬁlxa y
i oS L S il
[ﬁzogﬁgcenf Ptqﬁ’é"h?@ps ﬁ%ﬂggﬁ% E‘:ﬂg g’;’ieakyéﬁ5 gqﬁorr‘r@e’El rgé?}]gt
are proguc?gggfoﬁ% eggﬁpem c% g(rfﬂtaaons éé}a;&%%rt her gsElingf('fﬂEraFd

that any pi phy @ng i fdf”&o:ﬁ E%ﬁéﬁﬁ@ﬂ%&ﬁ@ﬂso‘csotﬂfht

speaker, thus avol erlor I on or degr tlon ereof that woul

ot her v se. afiidietis SPRii Rkl dnly pBAIes SPBEIEEDE protiieed GuTbhg ankangferhe

resi nous materi a or produ the™ invention can be changed,

adj ust egy or NSeth ake?r&ﬁﬁsa%*diém?ﬂéken@éﬁbn%r deprafhrieatheseofettatas
resonance inhibiting effect can be nodified 15 partially and al ong the

peri phery of{yopid bilsiradbe affece sadlavquhlityirtirscomge oftime. t aki ng into

account the usage of each |ot of speakers Thi s means
Compliance of the resinous material for producing the edge of the

invention can be changed, adjusted or amended while processing said
material. Stiffness as well as resonance inhibiting effect can be modified
15 partially and along the periphery of each diaphragm edge while processing
same, taking into account the usage of each lot of speakers. This means
that resonance of each speaker can either be suppressed or intensified, thus
enabling fine adjustment of | frequency characteristics of speakers and
there-by further improving the performance and quality of speakers.
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t hat resonance of each speaker can either be suppressed or intensified,
thus enabling fine adjustnent of frequency characteristics of speakers and
there-by further inproving the performance and quality of speakers. 20 25
-14 27 Septenber 2006 CLAIMS: 1. A nmethod of forni ng2afeptayabeir2Q06G peaker
di aphragm conprising: providing a plurality of successively disposed
process sedtA S a first formng step of formng, in a first of said

Pabr i by! SLpf’%‘)%Eesio oreung g (oo gF b sRRP e IBITASH SRS TE:
For mi ng <BEIGINY B ﬁy” i%iée%x%ﬁfoélsyassé’prwegﬁ.sp9 5953?21:255& second
;Eg%' ngof 3”%&%&&%“%5@%%%%?@% %?agﬂﬁfﬁ toh gﬂkgd}a;\%g e d
g;sza:c ng? Sl’? g?%&%@@?g s?e@? g hﬁ% lﬁ{l? X%t%’ﬁ?mg?lpayer gn sai d
and-sai d PrPSREeERnALRERR daRREHAg m%‘gp“?%?ﬁ"egahf?%?g?%ﬁ BT i

shapi ng agfgé&%rfabﬁl d coating agent layer and said hot-nelt adhesive
| ayer, respelct ively. 2. The speaker di aphragm edges described in Claim1,

such that the ;gbaondfordRip stepeforiigifRkeeyndoiRaidphiratiof of precdss. 3.
The speaker di aphragm edges described in Caim1, such that the shapl ng

agent | aysections, of wedfaey osathge ageneralyer oresaid baspdfabrie foosmproving,

physical functionality of said diaphragm edgel[[,]]:

hot-forming said base fabric to a desired edge shape;

a third forming step of forming, in a third of said plurality of process
sections, a hot -melt adhesive layer on said base fabric onto an area of bonding
between said diaphragm and a frame; and

said first, second and third forming steps each separately heating said
shaping agent layer, said coating agent layer and said hot-melt adhesive layep

respectively.

2. The speaker diaphragm edges described in Claim 1, such that the

shaping agent layer is formed by using a phenolic resin.

3. The speaker diaphragm edges described in Claim 1, such that the
shaping agent layer is formed by using a phenolic resin composite whose
coatability was improved by blending a polyvinvl alcohol resin into the

phenolic resin.

4.  The speaker diaphragm edges described in Claim 1, such that the
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coatability was inproved by blending a polyvinvl alcohol resin into the
phenolic resin. 4. The speaker di aphragm edges described in Caim1l, such
that the 15 27 Septenber 2006 shaping agent layer is formed by using a
phenolic resin conposite whose coatability was i nproRéddpernbendddg an

‘al cohol other than polyvinyl alcohol resin into the phenolic resin. 5. The
speaker diaphragn1edges described in Caiml, such that the shaping agent

| ayer is fgrmad b i%&i erm)(i tti n&syntﬂetl resin. 6. The speaker

di aphr agnte¢iiee & %tr fsniemme 4 E geRleiTREIN COMBASItE WPSEhat
ei ther or bo e shapi and .t face coatin t .l ayer
are formef€ %{9‘%6@ nY 2§ lﬁmrgﬁngeDYc'ai &@ag q}ggﬁgﬁg{heg%ﬁ%go 1 SMQI and
the surfa |sforrredfromrraterial selected froma
group cong%gﬁﬁgd@%ﬁﬁ%g@#%si on dye and nethacrylic dye. 7. A speaker
di aphragm edge manufacturing nethod in which a resin-treated base materi al
Is fornmed by using a silkscreen printing technique to apply a shaping

agent onlg to Eﬁﬂi [ ere t he
shapi ng agent |ayer55§€?iaﬂmé’§ﬁ§§h§%$%sad ere tiﬁ “ lggerrreﬁ%{?%ﬁ%%t the
resin- tregh n ﬂl%'fo!rﬁle'@loé ﬁ@fﬂ?@'théﬁ&s%tﬁﬁg%yﬁﬂ%h@f@s@ﬁ a step

wher eby ace coa I ng agent ayer Is applied and " forned at desired
Iocations on sal d material; followed by a step whereby a hot-nelt adhesive
is applied to an area of bondi ng between a peripheral diaphragmand a
frame frof anofheaspentge dinphergmledses dascaibedsian any enieabf the grobeadihgen
once again hot-forned into shaped and lastly a step whereby the coated
base mat eclaimsatueh thati eitheramteathithe shapingagentilager and the surfacegoatinghe
circunferential shapes of the desired diaphragns. 16

agent layer are formed by using a material colored by means of a .dye or

pigment, and the surface coating agent layer is formed from material selected

from a group consisting of rubber emulsion dye and methacrylic dye.

7. A speaker diaphragm edge manufacturing method in which a resin-treated
base material is formed by using a silkscreen printing technique to apply a
shaping agent only to the necessary portion of a base fabric, thereby forming
the shaping agent layer; followed by a step whereby the aforementioned
resin-treated base material is hot-formed into a specified shape; a step whereby
a surface coating agent layer is applied and formed at desired locations on said
material; followed by a step whereby a hot-melt adhesive is applied to an area
of bonding between a peripheral diaphragm and a frame from among an edge
material within a base material which has been once again hot-formed into
shaped and lastly a step whereby the coated base material after being coated is
cut into rings corresponding to the circumferential shapes of the desired

diaphragms.
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