;e3el~z1{$ ( 6&TzRX, EDGE FOR SPEAKER DI APHRAGM AND METHOD FOR
.MANUFACTURI NG THE SAME | NDUSTRI AL FI ELD OF THE | NVENTION ' The present
invention relates to an edge for speaker diaphragm such that an
unprecedented new material is used and processed to skill e nd
‘finish the edge precisely and correctly, and al so rel at eﬂmmmmmmmmm for
manuf acturing the edge for speaker diaphragm to PRI OR Al '11591@*9](’ t he

structure of the general speaker shown in Fig. 1 is of such an
el ectrodynam c type as conmmonly known in the art. The reference nuneral 1

i ndi cates a speaker b A tic circuit
conprising an el ectro%%ﬁe I@@gg%‘% @%@%@W? me 7. i5 The
nuneral 3 denotes apRPTHROIY FORUSE, ghetic domain
wal | within the toroldal nagirllje(t)l o g%ﬁgAyyﬁmmFﬁgMﬁe tip central
part of a truncated conical diaphragm5 is firmy adhered to the tip of the
voi ce coil bobbin 3a. The danper 4 connects the tip central part of
di aphragm 5 t o INDUSTRIAL FIBLTD QP THEANVENTRIBE 6 connecting the peri
20 phery of diaphragm5 to the outer edge of frame 7. The danper 4 and
di aphr agm edge Ther prgsent iineénticinelates comin adge foxispehkerWidplappealeh 1.
such that the diaphragm5 and voice coil 3 are held vibratably i'n the frane
7. \Men an thatdimo uaprecadentédnewt matergal ishisedoard procdssad tbf‘skiﬂfdlﬂ?ftfbﬁﬁ of
this current wil] intersect the magnetic flux present in the annul ar or
toroi dal 2-andelgmishi theqrdge preciseiyandacorrectly,aand atsovielatelscoca method' force
the diaphragm5 to vibrate and put out sound waves. At its inner and outer
peri pheri eé‘,lam’ffécmréﬁﬁﬂil'@ﬁd&@&f @%@rdmaphrﬂgm. *C00002* margi n 6a
adhered to thePgﬁ@i@@ i phery of diaphragm5 and an outer margin 6c al so
adhered®t o the e of frame 7, respectively. In-terposed between and
integral wth these rgins 6a a 6C IS toroidal] flexible part 6b that
?Fop'elro?t es ﬂt#&@ﬂ&%ﬂ”%“{%#ﬂh?fﬁnﬁ@ﬁﬁ b8 OW’leTQsFle-at T%musil Thi s
exi bl e par WS a C iance when i{ noves axia e speaker.
I n manuf ac rsl%gfr%zi(&@ﬁnﬁcs%élﬁ ?anﬁborgé’sgﬂﬁ%,mt@@sér%i aph¢ dgherencey oi ce
coils 3, d S e td yel re ed as discrete parts.
The out er %@Wﬁgﬁyﬂ@cégg% ﬁ%&?m%@q %eb%uﬁ.{?ﬁgfgdﬁtr@%@%@ M38BElgar gi n
6a of edge rj . i [ [_peri.phery of_ frane
7 will ther?ﬁ"t?é‘&a ePE%“?%%W"E“&E‘?’&#%@S?%E%B“Eﬁfpiaéﬁég?a%upfﬁg‘fr%g%nh y of
the spggke . p | : I i 2 _have. .been
manu: actur ode RUARrPE HeRlores ARHIBE AL BESENEER BREHS cofitad the malBrid
resin or Tl iRy i pl | . | tedwni.Q this
~s fabri crrggﬁ])arlg \??Hﬁgitglolg@e%ﬂvﬁwoﬁﬂ gh gglrlgglél%dp .V% é)rf tgg}%ggrcg S 'naﬁ-cﬂee {18
i nhi bi tor. céh@al phitesf 4 upuadatyd Tenicdldiaphfagit 3 B¢ firfd1y/bA F ¥feStihO
prevent air frompl eaki ng i nwards and/or1 %ut m%?dslfﬁggﬂg%qlﬁégﬁgp#agg The
treated fabfithe woite tbiirbdlsbinBa. pr The athmypernd irthelcty thePtifQsinto] SIRRE

thus giving a finished diaphragmedge. In some cases, the filler "and
resonance dmphragnr 5 to the frame 7, with the diaphragm edge 6 connecting the peri-

20  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
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20 are applied to a prelimnarily nolded di aphragm edge. In such a prior
art nmethod of manufacturing the speaker di aphragm edges, the shapi ng agent
is inpregnated into the entire base fabric, needing a |arge anmount of this
agent. The punching of diaphragm edges fromthe treated fabric will produce
‘much waste or scrap thereof, which contains a considerable anmount of such
2s a shaping agent. Disposal of such a hazardous waste rai ses manufacture
cost and i ngaesnetal adisredons Yhdt dsr ﬁi’? nef idia | Sind an ovters are
t her noset ti ngﬁg?esi ns such that the nolde Hpdrigducts ?lgﬁgﬁfo be hard to a -2
non- al | owabinargiagréee al§b eadhered, tohtho esuter sedge i ofi framee 7,npesppuaiedyi nt o
the fabric have had to be diluted enough to ensure flexibility of the

fini shed di bpterpgsedbgtseebandtiategrak mths thesei masgina\ba iandwbeds a tondideld i n
weaker edges whose perfornmance woul d early becone unsatisfactory. s

Uneven- nessflexiblerpartobb thatcagperates ayish the damperap po ivibratimgly fsuppertotheer
agents have _al so caused deteriogration of the performnce of speakers. The
present @ppliaphragmndy e This £2eribly pass6b showsaspmpliancee wher its meves
printing technjque, to apply not only fhe shapi ng agent. but also the filler,
resonance i B’thrttl%‘-H)qallF@f-li put H C%FH%EW&@%PS@]@‘H%%P%? leds o

reduce the gveral.l guantity of appl,i ents, ,enhanci ng_uni form:t

for med | ayeHoSE Hiap s Wi EBus b FliRes 4 i Edeee e grspectively

Per f or mrance_and cost..of the speakgrs are th L OpL eV t not i ceab.

dear et hoTSAre(E a3, Frels Daft; nettien ot PaHEnerTngt “ith Alafiitm ¥ FAIE,
natural |y im X ) i oNns.u I |- = | d
be. 1 educed. bt AOPER Qe TRk el oh braaiat BEbLAr « T hesBhBAE G spRakE, ¢
her eby 0- i i r L0t i

o dor "t & i BiEEBuL pbflpHR ol ffashe 7 wi Soh BeEIRre U 3G RE buIEt Bhiily b
speakers in St r{, the shaping agent will now
be applied %ﬁ?@éfgpﬁg{g%gs%rgy reg?)g_?s{e (h)?eazg%a%_e fabric 10, as shown in 20
Fig. 5. ConposiThOns@laledi diAfRbm edes0654li SEbwo iiUFIRer Mewe Becid
studies, while enploying the silKscreén printing in application of the
filler and pRgeraiafed MRubllyostartine frement ratfdd base fabeicb¥0! heA pileagslic

appl i cants has succeeded to provide a nuch better speaker di aphragm edge as
wel | as a nresén of\raelaedinie ot asfthméha]ﬂn%a!gent 281l DbS@rPEeREated e this

| NVENTI ON The present invention wll now be summarized using the reference
numer al $5 shfabrid beftre or tsvicogted Avith rascedpiarifdieroand e rpsasance imbiditoron - 3
provi des a speaker di aphragm edge obtai ned by hot-formng, into a desired
edge shape, The rféddé¢m(usuadityesenving ahsn as ithe ighibitor) peevésnto préventpaiefmosd by
the silkscreen printing method to apply a shaping agent Iayerﬁl?) only to
necessary plnaking sinsvards pard/oraputwandsothrough ¢he odi@pbpgines ‘Thet H@atﬂfgsent

i nvention prqvides, a speaker dia-phragm edge obtaj ned by hot-fornjng, into
a desired e cswaaéhea%eebphpms(s@qlf & TaiR desired shapecfhus shfgA

R

| yi hot - nel t . adhesive .( 1d) iQ.t t hat be, bonded t
gpgpm ggqna( gg)e %ﬁﬁlﬁ(ﬂ f‘q ge,pzéﬁ%l_i'lan@ molded d’i‘arlf)aﬁar%gm %dgg.r © 1 shth aOBn%r art 2

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. Disposal of such a hazardous waste raises manufacture
cost and increases labor consumption. The phenolic and melaminic resins

are thermosetting resins such that the molded products tend to be hard to a
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A third species of the present invention provides a speaker di aphragm edge
.obtai ned by hot-formng, into a desired edge shape, a resin-treated base
material ( 11 ) prelimnarily prepared by the silkscreen printing nethod to
apply a shaping agent layer ( 17) only to necessary portions of a base 1s
‘fabric (10), and by then form ng a surface coating agent |ayer (12) on a
surface of the shaping agent |layer (17) so as to inprove the physical
functi onal i hon-afloWibléidepheergnTheffore) the weéih suletibn 3o Ye inbSrepinsed into

i nvention provides a speaker di aphragm edge obtained by prelimnarily
preparing atheefabrictliznal kad bade dikitedierioughltb ¢nsime flexibaityi dfkider fiatshed
printing nmethod to apply a shaping agent layer (17) only to necessary
portions ofdiaphsegmfealgesc Dibytedaedirssdlntions have hawévenmesulted finoreakert i ng
agent | ayer 12) on a surface of the shaping agent layer ( 17) so as to

i nprove phyedgesl fwhoss onpe¢ifosmance hewsudghr egrlyeddecomed funmsatisfactpry.
hot-form ng, into a desired edge shépe, the resin-treated base material 2s
(11). A&ifUncyprdiess iofimapesgnationner the agentang: by ppplicatiortofotherpthetki ng
a speaker di aphragm edge conprising the steps of; applying a shaping agent
-4 only tagentsbaveajsqerusegrdetenormation ef the peHormence 9¥:§Peﬂléelfsor m a

the si Ikecr een D¢ reseAgtt apnlicalls, TasoBlgaiY| DronseeRopMABYIRG. af the
RS con- 1 oRTisER e PRALRE RERERR P BBR! Bk O Bk baniBd feerThil effeul
dh "ng 08 ?ﬂﬁe_ré “?f%ﬂﬁ%&qﬁf 3@5%%9%&% &ﬁﬁﬁ?’-@ﬂﬁ% Lﬁieié;é?&ég% g iafﬂgf
mak!ong gdnspéa‘t’z)gﬁlgi gghféégl?nee gée @%ﬁi g%?\aahme&stag%slfégd??é g‘gﬁ’yFﬁgLQ Sfapi ng
hapi ng ageniipaoly”Bh FerneCidyaltt EnlBARe; ald spodiccd) elBel tiphel X", 0

the si Ikscr aafpift | MdriSinh 98! e cdsh oot B hRARROalthud ifGAEHCEh Fhape

each of treat portions of the resin-treated materral (11) I'n conformty
Wi th the nefggéetble Rugre@Nthduith e ppYinigC of THESEipeNG | apeir VAl | Nerf (hm t he
thus is hot-forned resin-treated matérial ( 11 ) suCh rings as serving as

t he di a- phr fapricchgenaturaliyfdelimityd ant éxtentht@whioh donsusptitre of daipagemm
each ring having an outer peripheral zone to be connected to a frame (7)
and an isnewondd ihgheeducedoneln vidwe o snelt tasd unoegdieedliprpblemmthé ) presemt
finally applying a hot-nelt adhesive ( 14) to both the outer and inner

peri pheral applicants hefebyaptro-poses itdoanakie the hestiser efsthe-sitkseresn primginigal
(11). A seventh_species of the present invention provides a nethod of

maki ng a sphnRederdioapinimizechgcconsupaption @ftshaping sgent and 3ol ipapkpve Heapi ng

agent only to necessary portions of a base fabrigc 0) so as to forma
shapi ng agemeak&y%ﬂn(peffqr,mtm§ i FEPNARYa raﬁtﬁhoé(r ghﬁ éf}aamgeﬂgﬁnt (Wllll )

chpe ouc o0 S el Mk uen e G, Winopi
w1t H 5o SRR R i Mfosh VIR
;[ Eec'z) 2:‘13 r (r:noétﬁ@gest’ra‘?ﬁﬁ? %?ﬁylo%ﬁ??@%?ﬂﬁ#%r&g %s tsleg\/ll % als&}%g 8?3%%@3% gdg;a
the. pr esent e ihaaRE BinE, | TG RARECAUARRIRRDy S Pretc i EREHRERICT o

conpri sing f i 1 r.fions
of 8 base r LaF sECERZeA 1o TABVIALY s BRU DR ARG bl BREE SRS B
preparing ap{dsigavhhedd esetiBiesf mhkdngldanheby the silkscreen printing

techni que, then applying a surface coating agent |ayer (12) to necessary

porti ongsof theDISSLDSURE ©OF THEMNAWENIDONN con-fortuity with the
necessary portions of the base fabric, subsequently hot-formng into a

speci fi ed shapeThecpresént evereims seill now theosanhatined nesing- thee eé federied
coated material ( 11 ), and finally severing fromthe thus hot-forned
coat ed mat enunleralslyhcwm inrthegdrassnge.r viAn firsts speciesiiodithe gopesent invention
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15 edge in conformty with contour of the speaker diaphragm BRI EF
-DESCRI PTION OF THE DRAWNGS Fig. 1 is a perspective view of a conventi onal
el ectrodynam ¢ speaker shown partly in cross section that is taken al ong
the central vertical plane; Fig. 2 is a perspective view of a diaphragm
‘edge provided in a first 20 enbodi nent of the present invention and

desi gned for incorporation into the speaker shown in Fig. 1; Fig. 3 is an
enl arged crpprsvides hi speakér tiwpledgai edgaobtdined st hot-Byrming)dnteow désigdd in
Fig. 2, Fig. 4 is a schene show ng the process enployed in the nmethod of 25
maki ng t he edgeobhapen @ depinitreated dbasamaterial I{1h) pealiminanilyoprepared &y thee
present invention; Fig. 5 is a perspective view of a printed ﬁfttern f or med
on a -6 rsitkscreen prutingtmethod toi gpply asshapingspgent layer €17 bfomdy to

di aphragm edge provided in a third enbodinent of the present invention; and
Fig. 7 is anceassarypartionssef @ base fabrig (10k edge' s part indicated by a s

dot -and-dash circle in_Fig. 6. BEST MODES OF CARRY] NG OUT ,THE | NVENT] ON
Now, thebbest mbd&gcendcspesiesgofutheapressphcinvention Hproyidesna ispeakes on
wi Il be desgyibed using the reference nuneral s ,used in the drawings
General |y, SiaRBE@Redge oteied by, BorToming, (Bl destred edes,shabe; ja

iver, o areer-ieated iventiaserat (RELPBHEE Ry RicBReRaRy: e ScHeame
o onmenitfig ieinfd 6 aBBYY h 'Pabhfy AeREE deber Q2T Bk Eo heEis, O
o ose +/RAT PATRSE ot (T8 Srirby LRIFaOIRRMES RASHe aETLE)
i n o Do old §RAS AR Bre (61)5e BRIGH TS a difiptadh (Y el atalaXnOTCl: O
resin (e.g., pPhangfitcs &i&@bf\ehé{pﬁg?éiﬁlwbﬁubng%ﬁu&s @rsggﬁkeloﬂ a

al coholic poly-nmer resin. These nosetting resins thehsel ves or the

bl ended 20 g@ge RitthinedN byt hGLRFmidpe inty antedesdedge Shape,! HassiH-trehtearki bl e
and perneation of soluteS is excellent, thereby facilitating the

appl i cati onbgde fidedal KEOrpelinpinarily peepsredubptie @ﬂﬁs@éﬂﬁapﬁﬁﬁﬁgﬁetﬁtﬁi
coating formed with such a resin or its conmposition. The resin layer of the
speaker edgto apply racphapingedgentalayen (17) radyctios necessanyl portionsi of) at base
vibration of the 2s diaphragm5, but it does no |onger deteriorate so early
as to shrt fabrith€10),f andbys therk fosmirgraosirfaied coatingoagerit layers(i@ikem adge
wi || enhance |inearity of the speaker performance, decreasing nonlinear
acoustic satfacorofi dhe ishaping agensdlaystndd) 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)
so 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
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A surface coating agent |layer 12 may be forned to cover the speaker

.di aphragm edge di scussed above. This layer 12 has to neet three
re-quirements as to physical properties of said edge, and these
requirenents s are ( 1) that this layer should function as a filler for
‘keeping airtight the front side against the rear side of diaphragm (2)
that a nmechanical internal |oss of the edge should prevent resonance

t hereof wit j aped [ § ot ffind

sounds e 1950 10 HERIAT BARCRS oF abpls 1AnSe 10 0o PO MAm WSRAER | e
i mproved t ogs@itN degy lof QF FRSiEEtehtedl SakRd] O I I me.
The surfacea%%rgt ?%&aggm’ Fﬁa?/%?ﬂl aﬁ%}% consi st of a pl ﬁtrégﬁlt ;(/lg)f %gt-}{lelayers
each neeti ngllatyeanepriting eeehhitjues subgsiuentyt Bot-furntinige imt iav ep¥cifid
consist of a single layer that neets all 'the requirenments. A synthetic
rubber enul shape macht ofagrdatedsportionsh ofhaheatresin-treated anatepiabe(1Exaimpl es
of the paints enployed in the fornmer is case are a one-liquid type paint
conposeds of can-fetrhityrwithdhe exicesdary pietions the bage fabric,iamsd finaly seveeimg si on
type nmethacrylic paint also plasticized such that water is used as a

sol vent . Sufriomathethusdeoteformadyresim-tireated materiahéll Jsuchoringsi ap gerviag as

sil kscreen ﬁxre: nting technique simlarly, to the shaﬁilng agent layer, or its

mul ti pl e suthe dipphiagraedge iIngonfermity withaoniaer peEheospeakes diaphragsmi es of
steps, or may be applied,to speaker edge previoysly prepared, The

ot eat o PASEKURARACSS Of the-BRER! Haaany PIsSHdEH8 FRCUNOd OF FAKBE ot
pressed in a |d that wll have been heagted to g, proper tenperature suited
Lo the. shaptPigKeGSiRDBREM G028 FOmBESIgate RS & ADRNGPBA SRADMIEIRZRRE agm
edge 6 us forped will have.a flexible (6O th i Seshown in the

dr awi ngi(?aso%ﬁ'r g&lnegﬁﬁ%.ryﬂﬁ’%m@&ggfiast’ﬁ?fﬁ%wfémggts@ %\ to; form, & shaping:
section and % 0 S I e t

edge, such %gaﬁh?%‘%‘ ﬁﬁj’eéhggr&%’?%@gn at?égi\ﬁéﬁre%fégtlgﬁ{éﬁ% gg@eolg%ﬁgpsti ng
of flexibleg j tHh LU . C b
Formed. NexdTREREEl pEtieC i Qls, e Rahdehingints sRcifiEd dBbe ach o
will be desgfi ' s C fd : i BAR]

present. i nvgtr}#leg%.d RS%% s ggt%gﬁiﬂ&%&ﬁ% %Q%Fla%glﬁgﬁlgtdgﬁ a sf?ﬁ??rhegeﬁr?%
com ng i nt on&QRkaGt poiribng thaVbasd thbrid 0 subseduenitlypsederif Mront A8 thus
.necessary portions of this fabric are masked. A shapi ng agent penetrating
unnaskegs ar Resfaimdéd eresin-esated® mdteriahu@ losach piigseras ofe | 89 dgent

| ayers 17 on the not masked necessary portions of the fabric 10, providing
a resi n-tr edissphizgse edge éniconfarmityrwitt diontour obtle spsakeoidispistagan, each

sil kscreen 28 and mask 29 used to formthe shaping a(gent | ayer 17, anot her
screen of aridgfliavingtamester peripherabnone éal bei conneotedéo arfrakner{7pand faner ent
pattern so as to forma surface coating agent |ayer overlying the shaping
agent | ayerinnmeneperiphgral gope 1% Mapmgctaaem therdlisphragie @i)atandgfa@éfyt nay
be of different types or of the sane pe.in their nature or properties.

Ml ti pl e coBPPIWINE & hp&ml&tadhmvw#%m |bath theepyter; mﬂ?anpepmpiwal

RN PR ENGE e T
o2, TSR, BSOSl SHEPBARSAE 56l YERaF§ A
T AR B eSS A S B D e
o2 VGRS A Vol GTBEPEs B3, P MRE L0 253455 e
CoL A 2RI S Mo ESAE RSintatd it 1

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
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An appropriate nesh selected and adopted for the sil kscreen 28 ap-plying
the shaping agent and coating agent will produce | ayers thereof each of a
predet erm ned thickness. The pattern of each mask 29 is designed to avoid
any superfluous or excessive application of those agent to s such waste
‘areas as being discarded |ater, after conpletion of manufacture of the
speaker di aphragm edges. Both the shaping and coating agents may be applied

tothe b i i _ i
o the aSecé%%ﬁnag@tegggﬂgswmeae@s BRI oAE BT thd AR8In-ERAFY M dHd on

and econom z rocess. Th st preferable materials may be

sel ected ashphorhed miiteAaH( PI), addtfifslpoeviring frdf thBahus koatdibaleRérigidge 6
can be adjusted freely and reliiably as to its conpliance and nechani cal

internal | Oilgl)agwhrﬁngpas sehdhg s the diaphmgm edg¢ imgotformhivg avithiconpeuror
resonance. conpared with the prior art dipping or inpregnhation nethod,

t he sil kscr ef thespeakenglimphralgm.shapi ng and/ or coating agents will dimnish
consunption thereof, while nmaking each finished ~5 speaker edge |lighter and
nmore uniform AAspeaghth species hefgrthespretsent dpventioneprpvides oa pmethed! of
therein will show a higher electro-acoustic transducing effi-ciency and a
st abl e vi br making notspeaker stinphesgne cedgey aomepusinghthestephof: i applylngi@ t he
speaker's perfaormance over the full spectrum of reproduced sound and

cont ri but i nghapingagentiondy tpmegassarypartions ®fdhate fabiic (H0ksepsitpdorm

ot ovi dedl | na¢sHAping Ag8BbRTRIN DTANGS PIRATINE 3 e oo PR (1 1) e and
i, Bt T
oA A b o
]E:gg\r/ieé 58 Ehg T8|"3s}é%§“ %@ ] oatésa 1?péa?er.s %EI S fegge S co’r‘rsggseq@}#ﬁ!‘y base
shapi ng ageﬁpﬁfwé%ﬁoéﬁ&éﬁﬁ@g %%?%o‘%%él ?g?lh% ?%é§§§%ln%§ngs%%%evi nyl

al cohol as f . e i Hnad %éifétr] RSN 12
formed of aﬁeséﬁﬁ&f‘%!?&?g&ﬁé‘@%ﬁé&%ﬁ} |§r$1e@i’ﬁd%ose S/,I ratlr%-atteﬁbéa?imﬁ%
property, WeatfefmédSdcHtédGRatcHdll () QTS i WeiRrPingOhs ahe andptErhgfi ory.
A hot nelt adhesive layer 14 is fornmed on the back side of each margrn 6a
and 6c¢. 1Fi gedgem@bﬁfmﬂlt%@ﬁsbceﬂmmm speakerdraphedgment, and this
pro-cess is enployed in the nmethod of naking a speaker di aphragm edge 6 as
descri bed aboveBRIBIMPESCRIPTHON ORTHE PRAWINGS i c 10 used here is (for
exanpl e) a cotton cloth whose warps and wefts are cotton yarns of 80 count,
with the warp dEigil ys arperapéctivie nisw yoflse cogvemtionalselpetrodynanierspeakerhi s
fabric 10 to be fed onto an extension table is supplied in the formof a
rol | ar ound showinrprtly inmross seeiemthas is taken cqentrad vertealgelanai | ess
susceptive to dapage.. Driven s¥,nchr_onousl y with the fabric 1

endl ess sil kscr Bt Bdbta Peryng

Q0 are an
iye wisw of A diaphragm edge MVthEéﬂl aitirsbn

the fabric up _ang down _in this order. A cogter . with.a .squeeze 18 w ||
oper ate 200 SRMIGHIESRLGE the provan dnventioh iR desighed 5 RdBmGaRRdHER thes o
belts 28 and 2 i n orderFto gint a pattern of rings as illustrated in
Fig. 5. TheSPgaker showmm Fig. bt ened with a pol yvinyl al cohol, and each

A B??Q?eﬁrffﬁiér?‘eﬁf%%ﬁf{gﬁé‘nfﬁé Secfllf, G Qf?i’%i%gﬁs%?iv@ﬁ&fgﬁbg ;

L : g . i Fig. 5, i
Jietd of  pr SURpIERRAA T H e 2.0 "t abri o O ve mechani b for the o
sil kscreen 28 apgl, MRSl ﬁéchaﬁaé BRo %gﬁg}@&&@éﬁ%% AR ShédhidhCof

printing unit 20.®Usual Ty, one or nor Ing u 20 are disposed one
after angt hepaiang the dighligm eagetiﬁ%caamwfce%tﬁ%ﬁbw SmBeaAnest 8P thére
nunber of |ayers~lamnated on the -11 fabric one on another. In the
second enbo@ﬁggﬁﬁiﬁﬁénﬁ@ﬁgng t he two-| ayer di aphragm edges as described in
first enbodinment, two units are enployed, one being for the shaping agent
layer 17 and th§igt ferisf ar pehgpetiveastewoafi agpegeed payemn fdrmederon aa hot
press 21 operates to press each printed
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s ring portion of the fabric into the predeterm ned shape as nenti oned

-above. Subsequently, an applicator 22 will operate to apply a hot melt

adhesive onto the desired zones of each printed ring portion so as to form
t hereon adhesive | ayers 14, before a punching press 23 severs those ring

‘portions fromthe fabric. The thus punched pieces are the desired speaker

lo di a- phragm edges, and the remai ni ng ground havi ng been surroundi ng each

ring and thg%gi{qtm%ég%%a&&ﬁapr cores each having been encircled by the ring

are wastes ( Iscar ed. In one of nodifications not shown, only one
printing unit wrid 64 gérsge&tiﬁ‘r@r\ﬁiéwt bl'a @ia é&d Svided {it aShRI N9
agent layer 17 1n the second is enbodi nent does al so Sefve as the surface

coating age@inﬁo’iﬂﬁfenl%ftﬂ'@g @¥che inve@stion;eaid on may be such that three
printing units are enployed, with one of themserving to apply an

addi tional coat Fig 7 dsaarsehbaged eross settibheofetlye edgetshpafti imdicatedody eent .
In this case, an elliptic edge will be pro-duced such that rigidity varies
al ong t hge pdot-pndrdashicisaleindfig26. di aphr agm edge in order to control the

vi brati on node of diaphragmand to thereby inprove the speaker's

perfor mance. Fi BEST MODES OB CARRY INGO850 TRRINVEFEIONan ef | i pt i cal
di a- phragm edge_havi ng resonance inhibiting |ayers 13 and 13 are forned at
regi ons each exN@wii the hesbsmodae of cameyingpowi cachnspeaies t of thej presant s.

2s Rigidity, of this edge is_thus made, hi gher, re surely preventing
resonance fiBYAIEQILWilhpe flasgabede aRing q% E@ggﬁmﬁ Iﬂ“ér.lefﬁ?ﬁ hased dnathg oss

[ Kk l, h ' ' f  Khi | 11 - [
coati ng for epv-ingd. Gl ¢ bt b 3?v‘39xérii§¢ra§2$-£f%§§rh%§>th,

i sti ' 17 ' 12
and-r oscRanstki lBY ¢ TWeRREr a8 Fond oo AchORSTolF beBHo X tibot @Y Bt

S Vactur - asymanf S, B ph MESHE WAV AR, g of A kil il bsad.

- above do noiy, dgld aﬁgﬂfﬁ}é;?eﬁgg@ﬁ}iﬁfof @Taﬁf@%ﬁﬁ{'eﬂ rfég?fd Oﬂlergu{sh'ﬁ%y ol?ﬁnct)%s

nodi fied i nSof ar e requl renents and achieve € objec

notedabove~_-rtg},&; W~FO % 0Qs§- \Y/ %%1D REI' N
to As is eV|D gﬁtﬁilfpghmq{lhgﬁ oreéégi r(ljg ﬂ?ﬁeﬂgggagér ﬂg@ap_ ragm eélga’e OBE[ ﬁgg

present i nvephiaGiveStoPflekitlifhe and H@ﬂlog]eheﬁwfefdah@ﬁal.s THE e phy, tagent
sil kscreen printing of a shapl ng agent "l ayetr and coati ng agent Ia%/e t hat

cont ri byses nigy be aotheneeséttitigidsinsueh ds\wepliditslio £sin,! fRtdaminRS fesim Y S
can be applied to circular necessary portions of a base fabric, even if the

is latter iespekggtsin, aQikdcohiresingetd.esbowevdrgitcaladbimay et an ickdstemesnor

havi ng been used in the prior art systemw || now suffice well,

econoni cal | p tesimecomposilien irehderext maorenflexible ryebldendingthieetheomogetting he
necessary portions of the base fabric. The ampunt of industrial waste to be
treated in resinl (€ s phendlicwesiny) withaa pelyeayt edcololner anpyother iadectnlic nass
of coated 20 fabric need ngot be fhrown away Un-coated raw fabric pieces for
di sposal wi polyrdeer Zesi8. anlhess, themnesestingniasine themsehvas ar the hlemdegd and
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T SRR on RN SR AR e el
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Di aphragm eqdgeg Af&; WY ftéL%omposition. 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

o



easier to neet the requirenents and/or specifications as to their shape
and/ or physical properties, so that quality of reproduced sounds can be
regul ated finely in view of their usage. If a softer shaping agent is used,
then the speakers will be of an inproved durability against successive 5
vi bration. Uniform application of the coating agent di m nishes variation of
t he basic resonance frequency (fo), also inproving the speakers

per-formnca-stm%%mﬁgaﬁéﬁgsm§oati ng agents are conposed of stable
}es at u

resin nol ecu are products of conplete chemical reactions, so that

there is no afraj ﬂ,ﬂf{&t cé‘ﬁﬁn@ iaRat $5yetO1d dndy ber fitHiRUts! ebves the |S?Eﬂkéler m

usage of the speaker, thus avoiding ‘deterioration or degradation thereof

that woul d gidiiibme edigedisciisabli eabove. t YThR 1dyerc AR skasoftot imi@et three
Conpl i ance of "the resinous material for producing the edge of the invention

can be changsduiretjeiit ad torplarivadqitopbities of saidedigegandithesmrequis¢ments
Stiffness as well as resonance inhibiting effect can be nodified ~5

partial | § anre @l)thgt this lapgeri shiomlg fuhcken lasdi filer fomkespingdirtightthedesni ng
same, taking into account the usage of each |ot of speakers. This neans

t hat resonaside againstdhe ypanside aphragm, (3 thapp meechanioal intemmal i o3scof

t hus enabling fine adjustnment of frequency characteristjcs of speakers and
t here-by futheedgenshanldnpravieat piesonanee thergell with the, diaphiagan 50s as2 2p -
14 CLAI MS: 1, A speaker di aphragm edge obtained b ot-farmng, into,a
desi red edgaveishdegragdatign;in thectanrady S%B@? PHJlttFéltgf’}n Hhis| speaker.iand

ST . S RS Bk ol
res!on_- ? génate Bg‘@fﬁg’glté‘%hgte rﬂiﬁa or i’?;anqunr&. Fﬁ%gr%eﬁﬂr@%ﬁ gﬂg&}gt%%%ilg@rcr een
por i one of 12 Raye oL JHRANY, BESEbafAS crch Ingiing, pliy ot BERAER L

h speaer driiskraguitethsats . RREGRRYeR, fudl, SBNBOBE b MnBlElr iBRERcEls

shape, a regj|'el RYLAENRARE, "H §yhietic fubberRiftlsTon Paint/ niyPBERERYid he

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
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15 silkscreen printing nethod to apply a shaping agent |ayer ( 17) only to
.necessary portions of a base fabric (10), and by then form ng a surface
coating agent |ayer ( 12) on a surface of the shaping agent |ayer ( 17) so
as to inprove the physical functionality of the di aphragmedge. 4. A
‘speaker di aphragm edge obtained by prelimnarily preparing a 20
resin-treated base material ( 11 ) by the silkscreen printing nmethod to

apply a shapidge, seeihs ithy §o-¢dlled edtgatioRaspeser Pleaes tj'[%'édgé @xﬁfs&ﬁ%
fabric (10), and subsequently to forma surface coating agent |ayer (12) on

a surface ofoft flexiblepamd cwwsenttieybell¢ws) contimsinigo oneptovandthes eddy be
functionality of the diaphragmedge, and finally by hot-formng, into a
desired edgdomhege, the 2s resin-treated base material ( 11 ). 5. A speaker
di aphragm edge as defined in any of the preceding clains 1 to 4, wherein

t he shapi ng ageNextasame maodgs of acoetluxtdf mekihg the speaksr diapheagin edgesi n.
6. A speaker diaphragm edge as, defined in any of the preceding clains 1 to
4, wherefn il ke descripedyaefenringback 1o the fﬂ’é—: teaigithspeecinspofsihe present

AR S N P LT O —
edge as defined in any,of the ecedin lainms 1 to 4, wherein the shaping
agent | ayer 1ftoqntact bt?’n%ﬁa‘ﬁfégn{?oﬂc?}og\ @%ﬁr%rﬁﬁmﬁ BEGHRSABY PETtiens n
o o N e R RRka N B ek SRBBc b aBASRS) areie
CPTROST 1 o0 g8 s Nl ALRTRASH, B BE BRI bt NGO R RGP
10 masked necessary portions of the fabric 10, providing a resin-treated base
material 11. In addition to a pair of such a silkscreen 28 and mask 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. Multiple coating carried out this
way will be useful to vary physical property from place to place in each
speaker edge, corresponding to local variation in rigidity of each diaphragm,
so as to improve the performance of a speaker. In addition to the shaping
20 agent layer and coating agent layer 12, hof 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.



t hernosetting synthetic resin. 9. A speaker di aphragm edge as defined in
.any of the preceding clains 1 to 4, wherein at | east one of the shaping
agent layer (17) and the surface coating agent layer (12) is tinted with a
colorant selected fromdyestuffs and pigments. 10. A nmethod of naking a
‘speaker di aphragm edge conprising the steps of: 20 applying a shapi ng agent
only to necessary portions of a base fabric (10) so as to form a shaping

agent |ayer (17Ap ta’p?goﬂgma&hegl aseléstetd- hhaahddpted: dot afhel %nksbteexrhfez_s

sil kscreen printing i que, subsequently hot-fornmng into a specified
shape each @i)—%l&ﬁ?g ehsk Bhﬁpiﬂgoagemf ahd eoatipighagertaivilll pratiace dhyérslthexeodh

conformty wth the necessary 2s portions the base fabric, and finally
severing freath hef tahysedetermined dhiclaioss! r eBhe dpattdrar iofl e4cH Imaskul@ is ngs
as serving as the diaphragmedge in conformty with contour of - 16 t he
speaker di adesizped tdavold aayrsupeofluoukongxaessieakpplidatiph cfghoseiggent to
conprising the steps of: applying a shaping agent only to necessary
porti onsbof suchawaste apedscas %@mg))rhsnar fater,oafiterac thon af amannfaeinre
17), thus preparing a resin-treated material (.11, ) by_the ssilkscreen
printing te®hithegspeaker diaphragm edges. Both the shaping and coating agents may
be applied to the base fabric at a single step, to thereby reduce labor
consum-ption and economize the manufacture process. The most
preferable materials may be selected as the shaping and/or coating agents so
10 that the speaker edge 6 can be adjusted freely and reliably as to its
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 with the present
diaphragm edge incorporated therein will show a higher electro-acoustic
transducing effi-ciency 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 6¢c 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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then hot-formng into a specified shape each of treated portions of the
resin-treated material (11) in conformty with the necessary portions the
base fabric, subsequently severing fromthe thus hot-formed resin-treated
material ( 11 ) such rings as serving as the diaphragmedge in conformty
‘Wi th contour of the speaker diaphragm each ring having an outer peripheral
zone to be connected to a frane (7) and an inner peripheral zone to be

connect ed t @ftgpehlashr Ik (rlge BNompokedadf ¥ bage!fibfie POyvered twitihesi ve
( 14) to both the outer and inner peripheral zones of each ring severed

from the reswo-layencedtingt efOn¢ of thdse) laykes isa whhping agemelayes 19 foreaddr

di aphragm edge conprising the steps of: applying a shaping agent only to
necessary pafta phenolicaresirs ¢hiabontaifd a( pdDyvinyl alccholfay @ sofiéwegr ndllagent

| ayer ( 17), thus preparing a resin-treated material (11) by the silkscreen
printing tecthemlayertisea swrfadeocoatingi agentalayeecl? ifoomedapé amemulsifiedat ed
portions of the resin-treated material ( 11 ) in conformty with the
necessar$ pénethaorylist resiia whese vilration-atematisgopeoperty, apeathiengesistanceace
coating agent |ayer ( 12) to necessary .portions of the resin-treated and
hot - f or med dtEhtagss(and waterprgof iaﬁwsmsf%@o@m ng hos el cadhesive bayesdl4

Cont or i 13 £oragHhPBURE Rckipidd pE sReh RN BAGHE 45" A ot had of making a
speaker di aphr a%ﬁ%.eggghgv%rsrpai ISJforc]:%sg hc:employed a second embodiment, and this
pro-cess is employed in the method of making a speaker diaphragm edge 6
10 as described above in the first embodiment. A base fabric 10 used here is
(for example) a cotton cloth whose warps and wefts are cotton yarns of 80
count, with the warp density and weft density being 75 X75 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 pattern of rings as illustrated in Fig. 5. The resin
20 17ais 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,
25 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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steps of: 5.applying a shaping agent only to necessary portions of a base
fabric ( 10) so as to forma shaping agent |ayer ( 17), thus preparing a
resin-treated material (11) by the silkscreen printing technique, then
applying a surface coating agent |layer (12) to necessary portions of the
resin-treated material ( 11 ) in conformty with the necessary portions of
the base fabric, subsequently hot-formng into a specified shape each of

the necessaerbﬁQrothﬁﬁaﬂ&thEPe 1§ $he' sédird @shbebineAFROmARLEYS tiR tv('éjlhgeﬁnd

finally severing fromthe thus hot-formed material (11) such rings a
serving as tdii@%lﬁlagﬁhéd%é‘s g¢ldescribedivh First émbbdhheﬁqrttvmmnttﬁ arbensplogd; 15
di aphragm 20 25 -18 .AS3. A A . A . AF. AY. AY. AF. A A3. A3. AF. A . A

. AF. A3. A3. ApéKheéin g for the shaping agent layer 17 and the other for the surface
4Za"$z'"' (1*8.?. WnO} xsni d_Z] ca] ca]ca]ca]ca]c %ca] ca] cal] ca] ca] ca] ca] ca]ca] ca
] ca] ca] ca] ca:baﬁhgea]gm} tajeral 2.a] ThenRalhohlpredsc2] operdtes 10 presbeidsprinted @ B#
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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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10v@ @& () pkeo’seiﬁ{' Bvention' i Sof 1B Hesdrlbed 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
15 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 neced be applied only to the necessary
portions of the base fabric. The amount of industrial waste to be treated in
the legislated manner is also reduced, since any noticeable mass of coated
20 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.
25 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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HL0%TNTE () BN ySVB[ DL &Bﬁi‘ﬁ““%f’ﬁ‘“ Ao () Glo e’ () Lot 1o
10\ @10% & (regulateﬂlﬁmpl& vigwsofl theipvieage.8' [ assofterf shaping #gent is used,
10! ! I410(_%H& +10%|& | 10948 () - y#109%4& () - & i/l#lot%iHlH& ()- & (y#10%
H(H& () - &gg rthbhme Iy#ﬂb%d& of ) arsNmipxawed( Hurability against successive
5 vibration. Uniform application of the coating agent diminishes variation
of the basic resonance frequency (f,), also improving the speakers’
per-formance. Both the shaping and coating agents are composed of stable
resin molecules that are products of complete chemical reactions, so that
there is no afraid that any pinholes would be produced during a long-term
10 usage of the speaker, thus avoiding deterioration or degradation thereof that
would otherwise affect stable quality in the course of time.

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.

20

25
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1. A speaker diaphragm edge obtained by hot-forming, into a desired
edge shape, a resin-treated base material (11) preliminarily prepared by the

5 silkscreen printing method to apply a shaping agent layer (17) only to
necessary portioris of a base fabric (10).

2. 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

10 necessary portions of a base fabric (10), and by then applying a hot-melt
adhesive (14) to areas that are to be bonded to a diaphragm (5) and a frame
(7).

3. A speaker diaphragm edge obtained by hot-forming, into a desired

edge shape, a resin-treated base material (11) preliminarily prepared by the

15 silkscreen printing method to apply a shaping agent layer (17) only to
necessary portions. of a base 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.

4. A speaker diaphragm edge obtained by preliminarily preparing a

20 resin-treated base material (11) 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) so as to improve physical functionality of the
diaphragm edge, and finally by hot-forming, into a desired edge shape, the

25 resin-treated base material (11).

5. A speaker diaphragm edge as defined in any of the preceding

claims 1 to 4, wherein the shaping agent layer (17) is composed mainly of a
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6. A speaker diaphragm edge as defined in any of the preceding
claims 1 to 4, wherein the shaping agent layer (17) is formed of a
com-position comprising a phenolic resin and a polyvinyl alcohol resin

6 blended therewith to improve coatability of the composition.

7. A speaker diaphragm edge as defined in any of the preceding
claims 1 to 4, wherein the shaping agent layer (17) is formed of a
composition comprising a phenolic resin and an alcohol other than
poly-vinyl alcohol resins, the alcohol being blended with the phenolic resin

10  so as to improve coatability of the composition.

8. A speaker diaphragm edge as defined in any of the preceding
claims 1 to 4, wherein the shaping agent layer (17) is composed of a
thermosetting synthetic resin.

9. A speaker diaphragm edge as defined in any of the preceding

15 claims 1 to 4, wherein at least one of the shaping agent layer (17) and the
surface coating agent layer (12) is tinted with a colorant selected from
dyestuffs and pigments.

10. A method of making a speaker diaphragm edge comprising the
steps of:

20 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 the silkscreen printing technique,

subsequently hot-forming into a specified shape each of treated
por-tions of the resin-treated material (11) in conformity with the necessary

25 portions the base fabric, and

finally severing from the thus hot-formed resin-treated material (11)

such rings as serving as the diaphragm edge in conformity with contour of
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the speaker diaphragm.
11. 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 the 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 hot-formed resin-treated material
(11) such rings as serving as the diaphragm 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 zones of each ring severed from the resin-treated material (11).
12. 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 the 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 of the
base fabric,
subsequently applying a surface coating agent layer (12) to necessary
portions of the resin-treated and hot-formed material (11), and

finally severing from the thus coated material (11) such rings as
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13. A method of making a speaker diaphragm edge comprising the
steps of:
5 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 the silkscreen printing technique,
then applying a surface coating agent layer (12) to necessary portions
of the resin-treated material (11) in conformity with the necessary portions
10 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 material (11) such rings as
serving as the diaphragm edge in conformity with contour of the speaker

15 diaphragm.
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