s e3eA| <<=$>L?7@A@AR@ EDGE FOR SPEAKER DI APHRAGM AND METHOD FOR
MANUFACTURI NG THE SAME .5 | NDUSTRI AL FI ELD OF THE INVENTICMWMMMMW"mnmment
invention relates to an edge for speaker diaphragm such th

unprecedented new material is used and processed to skillfull y.&e&m and
finish the edge precisely and correctly, and also relates to a nmethod for
manufacturing the edge for speaker di aphragm no PRI OR AR;IJNH“mmm““"“ﬂ‘“‘“mmhe
structure of the general speaker shown in Fig. 1 is of su

el ectrodynam c type as conmmonly known in the art. The referencecwmeneral 1
i ndi cates a speaker

“conpri Isi ngdan el ect r H é%@taﬁé# Si’ﬂ@mmm ga ::Eriec??i r1Euil't2e

3 . : . . .
alT wi thin the toMSFAORHOR MANUTA CHURINGHRE saMEme i p 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 i i e 6 connecting the peri
20 Bhe?’g of d%@ﬁ@?%ﬁgf@&@W?ﬁ@ﬁg 7. The darrpegJ 4 ang

di aphragm ed SSRPE L i | . speaker |,
slucﬁ thgt thge%}%aghrag%lgvgﬂﬁ%o@g? gﬁgé%gg{mg'egggeﬁ]ogfgfé \?‘lk éFg‘i‘aépga e f r ane
7. Wen anthatigh anpreédintéd 2ty fﬁhrt&'iﬂlhi_stﬁ%d/gh& r60&dsed: tol

' i of
this current will "intersect the nagnetic u resent in %@éméﬁﬁfﬁogﬁpor
- toroidal 2mdiait it adge Becidélyandosnestiyanhd Hiy kagdOrPs Meblod Fope the

di aphragm 5 to vibrate and put out sound waves. At Its I nner an

peri pher i enantufaetuiingthagdpe dgespedies daphrupgn. -1 T ~J .y ~a ;~ O ..~
margi n 6a adhered to the outer periphery of diaphragm5 and an outer margin
6¢c al sil® adher RRIORtARTout er edge of frame 7, respectively. In-terposed
between and integral with these margins 6a and 6¢c is a toroidal flexible
part 6b that dodpeefathsswmictureiod thargemeral speakienrshowy iy Rgppdstof fiectp

di aphragm 5. Thi's flexible part 6b shows a conpliance when it noves axially
of the spelkétectiodynamicatyps @socommonly kpeswerint thebartssThbl eefereéhase

di aphragns 5, voice coils 3, danpers,4 and edges 6 are respectively

prepar ed dHUIBP r]eiféfﬁﬁ%ﬁeﬁsa sm;ﬁceéfh@y,@d theepymerab3acdenntapra mpgrietic | | be
adhered to.the inner.nmargin g%ﬁ)f ggn?e S pri or toetis@senbl ing the speaker.
10 The out@ICUkPPBHUISNG AN elfpromagnet 2aseonsed dadthedbese wfea duame #ar gi n
6b of edge 6, during.,assenbly of. the .speaker 1 The speaker di aphragm edges
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rsmlegﬁd did?pﬁ% ag edge. | nt such’a ipri or arr nﬁoé&%f ngaﬂﬂkgtéﬁgr F’ﬁgpetrh'ei i
bgse 152 gbr ipg?b%gggpﬁagm?%r ggt";ﬁr?tﬂ Q%I?gggié séi:glgﬁé; ei%he’rgg na(i:%m)éolf a rH

di aphr agmdigisieaghi @t terdspeatioslyl siswaa vbid 1%@%%@3[%6‘% ﬂﬁggeél%ersfr ap

t hereof , whi'‘ch Contarns a Consi dérabl e anount ng agent.

Di sposal glichulft thehdiapheiqus I\asd Soicd 66it mRUEEIAHDAtABR) 1R Atk FRGHEFSES
| abor consunption. The phenolic and nelam nic resins are “thernosetting

resi ns sudWhehain ahdionointent floodutirouphntiet voiee dwil 8, tiee direction of this

a

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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-2 '~ -~~5r.zi ~5~.,~1. ~ s non-al | owabl e degree.
Therefore the resin solution to be i npregnated into the fabric have had to
be diluted enough to ensure flexibility of the finished di aphragm edges.
Diluted resin solutions have however resulted in weaker edges whose
performance woul d early becone unsati sfactory. Uneven-ness in inpregnation
of the agent and in application of the other agents have also caused

det t h
ot oy o e 63 EARGRACITIAE Coter WSS of "HaBRGRER'S W0 | A tnfteb v
. techni que &e:gﬂplac Ngko OF efe'ﬂe t8N ARl NSuRPCBASHULS afihnfe t’}”er&kgbl vely.

*Y esonance 1 nh tor and t l'ike. This net hod has proved favor et

reduce t heTyéripaked Geppted nnafmeégihl odtla desdesmaegime 6y Hed G isoa bioidal
_formed | ayers and rendering the speaker edges lighter in weight.

“Per f or mranflexibild paes6b thatt dsopereiserithahe damiper 4100 cwbﬂxtinglﬁ sm? porethe e
degree, though the applying of the shaping agent all over t abric has

nat ural 5y deiphragiedSan This efi¢xibie airt bbcsinswepd icompliarse wlzgeit mowes be
reduced. In view of such an unresol ved problem the present applicants
her eby pr oapiatkysof thet spemkice. t e rhamufaotirecdf sweh aispeakerto berassenmpleidn
order to mnimze the consunption of shaping agent and to inprove the
speaker s i thqserdiephragmse Sarwiee cotkmd, dampers 4 andeedgeqoﬁr@reag@@ecmbﬂy now
be applied only to necessary regions of a base fabric shown in_Fig.
5.. Conpospransiedmassdiserese @arts, s Hhe guigmpeiiphery pﬁue@ rdlae agh 3nwill

?fff'efsand ﬁgﬂ@ﬁ@%&gﬁe% ' b}bﬁ 10 AR %ﬁ ;f@@iwg

appl i cant s has succee t 0.RIOVI C et er aphragm ge as
30 TR oot pefofen of e win Thed pchafirediBAiRiody

?ﬁ! p?esgn ve on. W || Rlé ezreﬂ using the reference numeral s

S ovvn |n t e present invention -3

owh 11 ﬂ@egg%% Hgng aspeittfy 25 o SEBK Sy
[)y hot fer m ng, n??aﬁ(eaegf4p$§agﬁre%¥§ge§h%‘SZEEQ@{%S| n%?gea e"%&ggsgg ﬁal ne
material (o). a@t‘h‘f&'tl ﬂsﬂﬁflyl %’tit%ﬁgaf%@&[ BYrd1ld Hals& b 10! | 01%1 gﬂ f5Qod to

apply a shaplng agen O necessary por |ons Baze

fab 10} k
o ohr comesiR O%F%@Eéﬁﬁﬁ%% flle SnMiRERaRR wilk BE iftephatdd BkgPHpeaker
resin- g eafﬁﬁi@%‘é‘foféi‘iteid @'oafedl twith i ekitEim i lldy aﬁde@%ean@ucé RehfbitésScr een

printing nethod to apply a shaping agent layer (17) only to necessary
portions offhe fiHee (halliycsdrviny alands hlie tihBibitey) seirnes to peeverd hiraflepsi ve (
14) to to areas that aré to be bonded to a diaphragm (5) "and a frane (7). A
thud speci beakifigt rewqprdesand/orneatwards phrotgheshe dinphkagmdi afiheagraatede
obtained by hot-formng, into a desired edge shape, a resin-treated base
materi al ( fAhripmelli thenchei hot presped énl abmnoldénto hldesiredrshapen thwg gireirigoa t o
apply a shaping agent layer (17) only to necessary portions of a base 15
fabric ( 1nis lmdjgmphmgn efctgem np 3019€ CAses tb@aﬁﬂlagaxa@eﬁsonmmnﬂnb@ron a
surface of the shaping agent, (117) so as to inmprove the_ physical

f unct i 80al Argappliedéo diprplina gﬁﬂiﬁ ded 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

S 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 cc.)ns'umptior'l. The phenolic and melaminic resins

are thermosetting resins such that the molded products tend to be hard to a
— 2 —
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A fourth species of the present invention provides a speaker di aphragm edge
obtained by prelimnarily preparing a resin-treated base material (11) 2o
by the silkscreen printing nethod to apply a shaping agent |ayer ( 17) only
to necessary portions of a base fabric (10), and subsequently to forma
surface coating agent layer ( 12) on a surface of the shaping agent |ayer (
17) so as to inprove physical functionality of the di aphragm edge, and

finally by,hot i .0f o j rseshi: ase
rator &1 - FOFRIpWABIE el 0 ThERTONE th seaniiton 10 beiEparsial S

met hod of i SRERKE ' r@rﬁﬂ%ﬁ&péﬁg Gk i ahi | yi ng
“a shapi ng g%ﬁﬁ#ﬁ%ipjrl;. ?ogé?ﬁh#§&'V' ~SJ ~ égéfR%%Pgﬁygﬁnecegggﬁﬁﬂp
portions Oéli_aghbﬁg%ﬁ dcaRs! ¢ Mildedsesitssdlatibas Mave Hwpevig re@ankdlinweakerl 7) .
~thus preparing a resin-treated material ( 11 ) by the silkscreen printing

‘t echni que, edgdsseqvhoid Y pafofmanteg woubdd a saryi f ibedonteapenssrtisfadétdryeat ed
portions of the resin-treated material (11) in 5 con-fortuity with the
necessagy Doevenaesstia inapreghationcof éirel agentlaingd reapplication i thee others
hot-forned resin-treated material ( 11 ) such rings as serving as the

di aphr agm agtyds have adsmeanised détetiotasionof the petformpoat of speakbrsagm A sixth
speci es of thqrgresent invention provides a nmethod of neking a speaker

di aphr agm edgelborpreisent @pphicantse pavef alrapdy yprapased hapimlgymgnit ofnthe t o
necessary portions of, @ base fabric (10) so as tqaio m a shaping agent

| ayer (17)Silksoeees pHatNg deehnigyietor spply-nohanky f S{‘?:Bl)ngbﬁg@lhfe Yt Bk r een

Por {1 ong. ofhe RUlGTocreRORGH danfhitasr Aal tha EES L TR BIEIROY Bak npiowsd - ¢
A R e R B
ri ngphavign “b‘}%’eP?B‘I&PF”SﬁJ%H“égﬁ%‘f)%ﬂgénﬁénﬂg’cﬁm gd&bgﬁlééﬁ%rp Yhd an
appl vi hg. o Gty eEtEolE 4t A O of, i, Ape iR AR ThGS limded MY

2 ! oth T .
20, Z0nes OhoRBcible! adkrsey G SRyl bE thECdiash g Aol (gl oy
speaker di giNHAHM ﬁﬁaﬁangr&auﬂtea ah'xtehe RS wHich dmkitiiftich gm%awagegﬁgg g

only to necessary portionhs of a base fabric (10) so as'to form

agent hayegould BDe réducedr cRANieW 6f kech i nedésslvediprobm( thd prel¥neS the
sil k-screen printing technique, then hot-formng into a specified shape

each of trgpplcarits Herebysped-pobes itasimake elad bastmadecof the (iIkscredn peintigi ty
wi th the necessary portions of the base fabric, subsequently applying a
surface -5in orderowt migimipenthel eyresunipt2gn tof shapesg aggnpanditonsnpfovdehe
resin-treated and hot-formed material ( 11 ), and finally severing fromthe
t hus coat espeekess iinl pgrfdnmsmck andgsonemger vimghex, the: shapjg agenedyil i n
conformty with contour of the speaker diaphragm s An .eighth species of
the presennownberppliedoemlyi thesecessarhtrgions afka hgse fapagkk), as abawagin edge
conprising_the_steps of: applying a shaping agent only to necessary
portioB8 oFig @asé?pqrapes1elomg§y saigl AgCRILY e subjeshita trevigws gnd 7) |

e ko 5 2 g 55 s ™
W th & he nEBAgePYSsRRONL Tor T M0l SHEF Eide o BREYSTR RIS g
and coat eATARFUGSRIOPIONE # FRGF Go0eh aromat i ompgth HEE Aoveldisma
“cont or i £y P ErrdyBhbsl PO SoBRIREIRPE 7 BRIER DESCRI PTI ON OF THE
DRAW N@? Fi g. f)ISSLEf)gﬁr@@F mmﬁ%@)ﬁonventi onal el ectrodynam c

Speakershown partly rn cross section I's taken al ong the central
vertical planegyEi ' [ Wi maridbdnRia | ded
o & T st 20 ShBoRengnt TufeRF RISy e Sl ariob ARTIAR e, LR

i ncor por at iyghdrfo Aps. | A Firdt specibl Of tBel Sredtn Cross
section of htaﬁ%aérgfc?gséﬁéygggﬁﬂéﬁ%a?gt d by a phantom circl eﬁﬁ n Ftlaigﬁ@ééﬁﬁg} g. 4
is a schene showi ng the process enployed in the method of 2s making the

di aphragm edge i n accordance with a second enbodi rent of the ,_ present
invention;, Fig. 5is a perspective viewdof a printed pattern formed on a

@)
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-6 s~.-. ~. v.i .~ J: resin-treated material; Fig. 6 is a perspective

vi ew of a di aphragm edge provided in a third enbodi nent of the present
invention; and Fig. 7 is an enlarged cross section of the edge's part

i ndicated by a s dot-and-dash circle in Fig. 6. BEST MODES OF CARRYI NG OUT
THE | NVENTI ON Now, the best nodes of carrying out each species of the
present invention will be described using the reference nunerals used in

t he drawi : ;gﬂ.g | ' _&I{]ﬂgi- . i@t ton
cloth, 1o ??‘?Y(ldg?%t _akgmga er,EF{égg%o%b%n%?bge@%ﬁﬁgg- Wwov ]?kég?‘l ge%lgﬁgosed
~of a syn-t ' hdes , - ' r&liRake | raw
"t hread. | nB?%%%Rggé’m%\gzﬁﬁftgﬁtiegqﬁseglllggt‘fiﬁg (\f%g%?rngfl abri C},gi Pﬁ%l?%&idg@}r,]gﬁe

obvi ous or _sﬂnsdxeénOprinﬁng! mngthad ttoohpplie af shepings agéﬁmayéxs (thpr@slyetdsti cs
~are conducive to flexibiTity and honbgeneity of material. The shapi'ng agent
1s may be aetéssarppeitiomoof &dbase falstic §0pr phenolic resin, a nmelamnic
resin, an epoxy resin, a silicon resin, etc. However, it also may be an

el astoner, or A rsegondcappoiest iofn thengeeseat mimeeritiaxi prevides blaengpeakerhe
thernosetting resin (e.g., phenolic resin) with a polyvinyl alcohol or any
ot her al codid-pbragmyedgs ohtained biehet-foranimgs cinto ray desitieds edgenshdpesaor
the bl ended 20 compositions thereof are advantageous jn that they are

flexi bl e afmesipdreatedibaseomateriak d41) prelivunpaty preparesh\py sbe | silksaragnt he
Coat i ng | GPHENING TCIbRAN G, ARELY 17 GHAPIAE RIS JRYPr1 TINBARE PGS EATH! t he
W brati on BorisRs of Aap o (3000 bY ChSLEBRD NG Adunt metbadbrave dMear y
o8, 10 S0 S AiSuht £ B RERAEE T s TSGR S IR Bl e Spocier ecoe
daﬂtaﬁ surt AT SPRES &'Séﬁp'érsg%ﬁ @:ﬁggﬂbéqui@iﬁ‘éﬁ PRekl arh i eae:
re- gui rgrreﬁﬁggacgdt?]#%ﬁ?gi @Q‘I‘zf{%rmbl-p{)lg’ fi P{e(";%ofi eélg?@aéedo%ee,s Hgﬁ% %lhhfeeg‘sgn—treated
e g; LS”E "y Isg i 'gl ﬁ%) r#%mﬁmﬁy';ﬁxﬁamﬁﬁsy'tﬂefsﬂ%efe%@l rinfink! IdefhodO"

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)
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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si de against the rear side of diaphragm (2) that a nechanical internal

| oss of the edge shoul d prevent resonance thereof with the di aphragm so as
to avoi d degradation in the reproduced sounds enmtted fromthis speaker,
and (3) that weather resistance should be inproved to maintain the
desirable 1o performance of speaker for a long tine. The surface coating
agent layer 12 may consist of a plurality of sub-layers each neeting any
one of the r |,r y P, 1, ngl f1adaalngl e
Payer t hat b G SEebSeky R, ofl, BasNHic (08 ST Y5 HETRIT €5 BT,
may be use I t i@ e \ N | oyed
=in the fOr%%n{@a&%‘ééﬁ?,ﬁ%u%?}Ef‘qplagig%d%t[ ;igé pai %‘%(ﬁn&ggegaﬂ SF??A En"Zt ﬁg%ryl iC
resin blen | RS { eE] aguenly ShenfonhihgTeh =61 fldad Nt
.also pl ast?%?szdggéﬂgﬁﬂﬂt%tﬂe\%ah?guﬁ’gﬂg?eg as Z sol vent . Sucir;&laqaLr éé&af@gﬂé%d
coating ag@ﬂi}gé ayfsh lof npdated bortiems bof tthe sebistresied phatdridlg (1¢§him que
simlarly to the shaping agent |ayer, or ~ its nultiple sub-layers nmay be

f ormed gnecehifermityowithrth mdcessargtpartions iths bate fabris, amd finmylyosevapiged to
a speaker edge previously prepared. The resin-treated base material 11

coat ed as femnithéthusnboviorméd redindraated matpriat {tl) sucharingk distseaving b have
been heated to a proper tenperature r . suited to the shaping agent and the
surface cothé dipphgagm. edgesimeconformitydwithreonione of she speakeridinpbgagunl. | have
a flexible portion 6b that is shown t in the drawings as a roll edge. This
edge is formedAssistiuspedies pf the present invsianeproydes adnethad of maskingsa t he
out si de. However

, ..any ot her_type of, , ~~~ . ~ ~ ~0 .edge, such
?Ise;ihgl Zoéﬁgq:t]@r{c%iﬁfri C bsﬂgﬁ:\i&afp?tsﬁﬁ{?ﬁ gtc?rizp%f: @gﬁé?é’f?gr%r‘:%g GE"qigc?rn::red.
ot SRR 1 o S SRR T
i nventi on. age%slﬁy?g @gg’et P_E). PEﬁP%hfﬂh %Jesggg}egﬁ&g lgliafe(s&@r e@ﬁ%gyciﬁ? ng
por ti ons. Z‘%ﬁ#%%rtsgpiﬁrﬁ@%?%%aé%a@& é@%?l%iigégﬁb%gé%%@ﬁ%ﬂ”ﬁé% e
on'the-not SHARELET betdotl, of thEiBrRi ARk DI RIBAGET blibiges 17
fosin-trealgfeRase Suiehs el basd TaBfe] tshaae@@elxggfgaéeweﬁh fdinAtiRd |chRg T een

. 28 and nas ormthe shapl ng agen r 17, another screen of a

differqgt mRtFoffA¥dbeesinthided whiteriaDo(Tlr sHRbk @ﬁ%@ a4 f §erven RSt ttREN SO
as to forma surface coating agent |ayer overlying the shaping agent |ayer.
These | ayeidsa-phrd@msdinpi iicafonnitnwithusdmonr ofthe spedaardiaphvaga, ehch
different typés or of the sane type in their nature or properties. Miultiple
coating catirigcHavinig dmhioateraperiphdrabeons¢dbe tonnectgditbys frarhe (79 @exd anfrom
pl ace to place in each speaker edge, corresponding to local variation in

ri gidity ofineerciperphptal spne $0 bes conneciedote thbediaphfagme(By aid Ainpkpker .
In addition to the shaping 20 agent |ayer and coating age_nt | ayer 12, hot
nel t adhesiapplyiagea shat4nelyadhesive Ké4prtodoetbdths auter snikinnesepenpphenal ng.
In this case of form ng the ad-hesive |ayers, a further ;fri nting unit or
units 20 eaonesofipeckaing savesed framdhe sesingreatgdimaterid{13).dr yi ng heater 27
will be enployed and ar-ranged in series together with those for_previously

forming the saifd sgyenth speeivscpt the pressaf Byeation psovklessaamgrbedy
and/ or pignment, may be adde o the shapi ng and/ or, coating agent.i.n order
Fo el so SoRking b Sakes Slaphigricedpe roripnsme the FepS Sofl ppiying

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
—_ 5 —_
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An appropriate nesh selected and adopted for the sil kscreen 28 ap-plying

t he shapi ng 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 5 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

(0,11 Daseol it ol ik 1925, FBoebiheh Bog g SHL0R, ERRL BRI ",
selected ool HimRIERAG BEEI oRRHLRY QBN ROk Bl (e chRRNGuatRE ©
| ernal |y s s st by Bid B adtekd Bneiraat oo Rbnfig o

‘the silksc ' > shaping and/or coating agents will dimnish
consunpti Ogﬁ?%e@gg]'ck?f@\%ﬁ}gaﬁg% ng each finished 15 speaker edge |ighter and
more ungform AnspRaHtRN spédibs tdfe the geséntdiiapPEntam pibeedés P mefRd® dof
~therein will show a higher el ectro-acoustic transducing effi-ciency and a
stabl e vi brakimgn m@peaﬂmerdiq?]mgﬁ edgengotdpridhgpthieagtapst lofs applying ng t he
speaker's performance over the full spectrum of reproduced sound and

contri but i slaping egenbohbtyto peoeksary portzonsofl achaseefabri (M) so aé tolferm
speakers. Figs. 2 and 3 show the structure of a speaker di aphragm edge
provi ded ia s%aphrgsagenu)h:yenre(dﬂ), tttussprapaeings aafesimktreatedc mdteriat (l0) thype and
has an inner peripheral zone or margin 6a for_adhesion to an adjacent
nmenber, antheasilksareenppriningr technigue, dhenaapplyisg 4 surfatiee sioatingoagent her
adj acent 25 nenber. Interposed between the inney and outer margins_and

f or med19 nt layesl (ke tewneeessaryn PAtioNgaot 1 theitesin-pgateds ynageriale A 1) nirri g.

o b g W S ) A of LR e R ol e
i e o R R T
bi tgg i figgbid f%@%?ﬁ#’gﬂa%a%ﬁqmi; %Pgltﬁﬁgﬁ&r?%%a'ra_ eff@fe@xeﬁ Wooe
wat er pr oof ﬁé\"i’g&ﬁ%ﬁl s&ggfgﬁgéﬁﬁa%ﬁﬁzeﬁc}la gg i @ég%ﬁlé‘;}gk éélqﬂg &%&%&gg@n t he
second Smpoup Rt oty RAareeuibhy JfcHe sBPkAMaBRRIRE="C hod of maki ng a
speaker di aphrgmgdﬁgs@m?ggeggggﬁg st he first enbodinent. A

base fabric 10 used here iIs a cotton cloth whose warps and

vefts are CO“Pﬂg.ylaisﬁﬁ pRispittiReUiew WF ahe brive el 42ecirdd i¥&heaRensi ty
being 75 X 75 per unit length. This fabric 10 to be fed ohto an extension

table is ssipbhgrarily iheoddsabtion that & takehailodgahwicediral veaaall plahecause it
is convenient t0O storage and | ess ~s susceptive to danmage. Driven
synchronousl y Fig. 12 ti®e petspectit® view of) acdriiphsagmi tdge prowides] in 28 fastl an
endl ess mask belt 29, both overlaid on the fabric up and down in this
order. 20\ cembadimenh ofithepreseat fivention apddasigned fap hgorporatiohiiatb frenol i ¢
resin 17a to the fabric through said belts 28 and 29, in order to print a
pattern of speakgs shown inEig.dted in Fig. 5. The resin

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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20 17a'is softened with a polyvinyl alcohol, and each ring has a
predeterm ned outer dianeter and a predeterm ned i nner dianeter. 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 r _ unit area of fabric. Drive nmechanisnms for the
sil kscreen 28 and mask 29, 25 the coater and the heater 27 constitute a

printing upid:.z .one or nore printing units 20 are di sposed one
after anot E%énéﬁ%tﬁ?@é%ﬁg}s,, and the nunber of such units depends on the

nunber of | ayeﬁ%ggifﬂ n@ﬁ@@xgggarirgg%%lof & dizphta edg“ebﬁ'?évﬂéﬁ A0 adfikder -

““In the second e ing the two-layer diaphragm edges as
described emBddificnt GPeke t ingeritiod;sard € enpl oyed, one being for the
~-shapi ng agent |ayer 17 and the other for the surface coating agent |ayer
“12. Then, a hOFi%J.rEis ahl eahaped asrobe speton cfatlie pdpsisepaft iridigated biyom of
the fabric into the predeterm ned shape as nenti oned above. Subsequently,
an appl scadot-and-ddshl cieglerintRigt 6. apply a hot nelt adhesive onto the desired
zones of each printed ring portion so as to formthereon adhesive | ayers
14, before a pBEST MODESOETARRYINGHOLET (THE IDOVENIKON om t he fabri c.
The thus punched pieces are the desired speaker 1o di a-phragm edges, and

t he remai ni ng YNawnthedeishgmodes eflcagnagnguie £aehr speriasdof Hber prasgnt

eyel ets or cores each_ having been encircl|ed bty the ring are wastes 16 to be
di scar ded. imvensien owilhoeg rdessribsds using Jhewrelfersnce swaneralnused dmi thei | |

T Lo oani Rl BB BORTE bl Vor L G AL oS B
12. T ifi i ) i i i

030 Wik B AR A D AR S5 T o
PP St e A, A O TR L o R
T T A e, EBESR RS ST RO IR
o0 T SO S O e A8 $h0 Bef! LhPihdeli! RO sabav 0

ext endi ng RENBASIRD ﬂéﬁﬁgﬁg%ﬂshéﬁ flgit§fof! htateBADY ?hbsshagngngragme%t y of

this edge i s thus nmade , hore surely”preventing resonan

occurrigg inlay Be asﬂﬁ:@i_fﬁﬁettﬂﬁgnfe%ﬁﬁ' stith Bk & ?Heﬂd‘lﬁi résinda EASIaMiINNE téin, %ﬂkegz

al ong such amajor axis of this ellipse, the conposite coating forne

y7~ .1 ~ ~igpbx§ resim; 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

silkscreen 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
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on such regions are of a three-layer structure consisting of the shaping
agent layer 17, surface coating agent |ayer 12 and resonance inhibiting

| ayer 13. A nodified apparatus for naking this type of edges nay conprise
three printing units 20, each being of a structure as described above. 5
The representative enbodi mrents di scussed above do not delimt the scope of
the present invention, but may be nodified insofar as they neet the
requirenen 1 Ii§dd s noted above and afford the follow ng
advant ages%&%ﬁ@\fﬁﬁ%@é@ HEREIN As is evident fromthe foregoing,
the speaker di Ap&irfsdB e@mgfaﬁbh@ 1#feSEDtmay benforiied fo ebvehehd apeakepd
“structure that 1s fornmed by the sil’kscreen printing of a shaping agent
layer and dpgtiragmagsive ldiyaissedahboeet r i Thisedayer rkbdranae imsebithree and
_weat her resistance. These |ayers can be applied to circul ar necessary
“portions ofe-guiveseertalasito physecalipgropertiessof stidedges andahese requiretdunts or
| ess of the coating material amount having been used in the prior art

syst em 8i | hre 61y that this dayesi shoudd dhvetionlasa filerfomkeepingraittightothe, frontice it
need be applied only to the necessary portions of the hase fabric. The
anount of Bidtagainstithagearside ofcdiaphiaga, (%) thaba mechanicaljinternad loss of| so

reduced, since any noticeable nass of coated Zo'tﬁqatqri c,.need not be thrown

away Un- cotheedganwshomldi prayeat gespnancs dhereaf wi fdippheagmngo A tdus

P hor ease 1 YOy HPBrAGRIISRJB, ies oS RINGA SOMBAS REEea oMy IS Aneaksrerndg
enabl g uGaT ShatoWeather, FesisiRacd SHaRieh B8 B d 1S meftaty 1S deskratle, | ,
as or Wnoperosiages s st 5% 25 FRE Bimd, o 1B, SHTAGBpRbE ddiheciSgr >
LhelT FOCCTR i, EOndit o BIEAIFB SBhGpyelsBuir ARARAC ARG (E O thes -
coal 1ty of TS BB o MREMaFREL Inf WENGR oP eRREIC Biyer thal Hikets

usage. |f aIisel féqylﬁfé%ﬁérﬁﬁ. age dimilferitSAtbbe Nfiuldion YAeAKAIAY Bel ksl ¢h an

i nproved durabil1ty agal nst suctessive 5 vibration. application of
the coatingh@qgfér ehse, i @theraexakiphss of thBepdiatd @mﬁ&g@é“ﬁﬁtﬁé ToreieFY
(fo), also inmproving the speakers' per-formance. Both the shaping and
coati ngsagenks axé & easNpRd t9heSpaht eotgsisednof acnietbadriybic ysén (bleddeds of
conpl ete chem cal reactions, so that there is no afraid that any pinholes
woul d be prpithicegladticizeg, and emgetmmrisionstype methdurylipepdiat alsdplasticizeing
deterioration or degradation thereof that would otherwi se affect stable
qual i ty i nsubk thauwaterds usedss asabvienhncSuch a surfaes coatingageat ilayer 62
produci ng the edge of the invention can pe changed, adjusted or anended
whi | e procasay g fomngdrhyt the silkscseen prgdingtechviquesimidadydadbe shapingi ng
effect can be nodified 15 partially and along the _periphery of each

di aphr agm @gget Vayeke qfr 88 caxiltiples sia-layens may; i?ﬁof%&fg fing pétegsagether each
| ot of speakers. This, neans that resonance of .each speaker can either be
suppr eded tBrouglt arssriescRl Stepss OB MBRY iD6gaPPiied 48] % SPREKRT 8HEE RIGYEMS]Y
characteristics aof speakers and there-by further inproving the perfornmance
and qual i t)PIEPa?geakers. 20 25 - 14 ~r.~ '~ A ,. CLAIMS: 1. A speaker

di aphragm edge[‘}?eb%cgsjiﬁ]—%jea?é/d %%tsé fm%t%‘ﬁ%?’lli 962&68 z(ljsea.égceﬁjbed 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-
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edge shape, a resin-treated base material ( 11 ) prelimnarily prepared by
the 5 silkscreen printing nethod to apply a shaping agent |ayer (17) only

to necessary portions of a base fabric (10).

2. A speaker di aphragm edge

obtained by hot-formng, into a desired edge shape, a resin-treated base

mat eri al

apply a shaping agent |ayer (17) only to necessary portions of a base

fabric (10 n | i ' 3 hat
by 1o be KOEEDSuch dSTE sepeillod Gofipalofotypendr et P bded CmatiheD 2om

~edge obt ai Fdflexitlet ah@r Fdrentiibt BeRoWsStoREn

~base material ( 11 ) prelimnarily prepared by the 15 sil kscreen printi
met hod to gpphgda shapi ng agent layer (17) only to necessary portions .
a base fabric (10), and by then formng a .surface coating agent |ayer

“on a surface ofNgxtesomanhodesoént methysd of Widkiag the speakepdinphrapm ptigsi cal

functionality of the diaphragm edge.

( 11 ) prelimnarily prepared by the silkscreen printing nethod to

oiR21S, afofhRe] fnkyeBsed

ng
of
(12)

4. A speaker di aphragm edge obt ai ned

by prel ism rverll by desegibed, g ferrittg besk to the difthi th atghthespecies of thd predsntt he
sil kscreen printing nethod to appIFy a sha_lf)i ng aaent I aﬁ&r (17) only to
necessary poventsor oA masks2d (s Feg.(4oyilldeilaidoae gusbesopeen 280eoming

surface coating agent .| ayer (12),on a s
(17) so as IntP copiast withg sawabrientd, sh
finally by

face of _the shapi ng agent | ayer

that @yeast otheE than pReasFRCE Rpstionsd

base mat er |°&&h§lg%bnﬁcggreﬁhg§gﬁae??pzlﬁ Wed, ‘Sgﬁgged_ e“éﬁ&?@?%’@r&the' ﬁgﬁ&giga%rreggtq ﬁe
3he'sgEeeh 28 neoAE 126 & DRTA Ct uREHE e avs ddget 4GSR ned

pr ecedi ng
mai nly of

in any of
IS forn’g’d

e eSSl bk of S i Bopl il i aieateq FhsG

(17)

comosi t1 ontatptiel 19730 AdHifteba hete (TREHS S Ren DIl ol 29 msedc i ng

claims 1 tQodoriififeSith 'ﬁ'% r@?\gﬁ ?@%Fggﬁnrﬁ%dggﬁ Ec&%ﬁ)%f Z dgfféf’&ﬂ lgifgrs]ﬁ may

conposi tion conprising-a

an al cono ner- t

pol y-vi nyl gl coBindEoithSandthsr gia]‘”sR*TSFa ?ﬁifh nPbafeffsdiak RolfBemP §0acEe

resin 1o so as to | nprove coata

Ity of the conposition. 8. A speaker

di aphr agm e@@einds ag@ﬁﬂ n8@ri Svartyingt th@esuapgsgetﬁgem dkgef® TheSe 4aydheior

t he shapi ng agent

156

20

25

ayer (17) is” conposed of a
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
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
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.

n



t hernosetting synthetic resin. 9. A speaker di aphragm edge as defined in
any of the preceding is 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 layer (1R), ﬁyﬁt@%ﬁﬁ@%ém RIEQ8HNahAcalSptaRisF I e (siflscherd 28

sil kscreen printi hni que, subsequently hot-formng into a specified
shape eachggt mlp 28éntoind leeating Agdrtewilebrodhes ilayefsliherebf
~conform tya%gl?ixﬁglﬁﬂglgg’%g{% yg%é porti on?ﬁlﬂ% base (fik)abri c, afr,lrd finally
severing feacht6f d pradéterminedrethiclariss- t r'Eh¢ epatterhenf ata¢i Inaskc R iings as
~.serving as the diaphragmedge in conformty with contour of - 16 y ~~" 1r~
‘i a~~ 0 desizmedpoaiveid dnysupegfiuoid or Axcesdivel application pftheope algent to

di aphragm edge conprising the steps of:. applying a shaping agent only to
necessasy puchiwaste aireas asdeingidiscarded later,safterscomplesion ofsmapufgctagent

| ayer (17), thus preparing a resin-treated materjal (. 11 ) by the

si | kscr een of ithespeakeraliap n edges. hBothdhaishgping and coptingfagants mag¥ each
of treated_portigns of the resin-treated, eri al (111).l I n conform'];taé wth

t he necess®eyapphied des thendasgstabnpatca singley sieiyukh therebsy seduee 11258 t he

thus hot-fornmed resin-treated nmateri (11) spch rings as seryi.ng as the
di aphr agm €958UINAPLAERT SRR t%PQHOEWZEo%lPS m%’?“flaﬁgl@pé@@?s%li ap }!fgn{n%gch

ur
g R O R PR B SO0, 0D CORRSEL ST Bolaln ity 20,
=201 1B 00 A BB, 5, o, SRl e, e
met hod of - nRk 08 ReSRRPIRICHIhART i ARTRAYRs GRTRIk Yrieldtlie & fRoRifating
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
- —10-
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appl ying a shaping agent only to necessary portions of a base fabric 20
(10) so as to forma shaping agent layer (17), thus preparing a
resin-treated material (11) by the silkscreen printing technique, then
hot-form ng into a specified shape each of treated portions of the
resin-treated material (11) in conformty with the necessary portions of
t he base fabric, 25 subsequently applying a surface coatlng agent Iayer

12) t t t
117, " ana” FEERPYaBE (TS qlied REcofpidRel 60 q%“é“?‘e’?@a SR EEE R
=17 3,1 . qwd- ]h e'f coafing. vV Oné of thRdse 1Ry wa Iﬁgagéﬁ‘ﬂoﬂ{ r‘l?i’@ﬁntl g a

'r"conformty wi t h~contour “of the speaker “di aph rag hod of

speaker di ajfhy Cre3ROAS COftdine asg@gsvm 1 afcolidl ¥4 RA9sEfteAdR! MPhagent
only to necessary portions of a base fabri'c (10) so as to forma shaping
“agent | ayerothér Jaydrhiss apiaiface Roatingesgent! I et nfarmiedabf (dl Jerhulsified

sil kscreen printing technique, then applying a surface coating agent |ayer
(12) tosneqastimcyylimrésinnshosfe vitsrationtattemestingdproperty, avedther resistamdeyr mity
with the necessary portions to of the base fabric, subsequently hot-form ng
into a speaiftightnessapiad eeatbrproof lace satisfastony. pch thasrmselfadhesive dayer 14at ed
and coated material (11), and finally severing fromthe thus hot-forned
material (13 fosned onthgdbagk side of sgch snangan GrAssk 6gm edge in conform ty

wi th contour of_the speaker 15 diaphra 20 25 -1 AF; Y9. AUY2. A

Y2. A3AYE. A{ L. AR®. A Bl AYVQ A ABTOGRSS . mpgowb aAISEC |emh9¢1mpms And- thigd| os|

, 1| wr mhc” XU] ca] ca], ca] Qa] alc calc ] cal c ]calc ca] ca
] ca] ca] ca] AP sE 4% @8} Q}’@ ]184 E@E&@Oéﬁgﬁgg @éag@ ‘i% Ea] ca]l
cal cal g cal ool cateaUeal calcaheq) o8 g&&ggrhcalxaaasglfagh awe&seal gl cal

a] ca] c
g]( (CQ Zr alLJJ] C(fodr] 3%%1@/ ic:)| a cHRBn‘Qﬂ)ﬁl ]wﬁ%]s%a&'&ﬂ; CRE NS GRl GB1GA }951 gAfgpceal c

Ll IR B R
iLEggma}WkﬁkﬁgL%{ %?@%@fﬁ%‘%@g@ { f‘%@&? caj ca] c%]c)gll cal ca]

O Chbons LSRR At ¢ 48] ‘SaiJE@dﬁélﬁ%]; (A @hikHS 45605 of@MAENINN

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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a]J ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal] ca]
ca] ca] ca] ca] ca] ca] ca] ca! TTTT( UoUUWV' W WNMEXOXXYE&ZQZZZ' [ v [\\\V VLV & )\ x\\
]Klzuoje [V]ca]ca]calcalc aUc alJc aUc a]c

a]J ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca] ca]ca]ca]ca]calcalcalcalcalc a
W]c alK]&2"M~"_")ataa bTbbb7c| cccccchhhii

iiiiMii{vpkfa\W]ca] ca]ca]ca]calca]calca]ca]ca]ca]ca]cal]ca]ca]ca]ca]cal

: | 4 .

JCSJ] JCJ""]DE ﬁLE?&%@ﬁ}:@ﬁ%@ﬁoﬁgﬁ%&g gg@g%% gﬁ%& &hfbddiment for making the two-layer
r_rr}xsnid i

] aa] el oa] Sl g B S E S Py hproyen, ol o2

V" VOV XVVVWEMNaInoc Y the Xsiliring] 4 gdritalasl CHI ild ehe adthat ok CtthleC siffakeal cal

ca]calcé&a]c a ca}ﬁc(ga(l] caJ ca] caJcaJcaJca] ca] ca]ca] ca] ca]ca] ca] cal uyyz

'z0zzz{i{v{ {dcﬁltﬂrﬂ]gc(]é%drﬁ [lyesd 12, } Whend a{hot peesa RO gpsirhtes abq{rbc@baeh gprlmalica] ca
C

] ca] ca] ca] ca] ca ca] cal] ca] cal] ca] ca] ca] ca] caJca] ca] ca] ca] ca]ca]ca]ca]ca]l
cal Oz ' i ¢hé [thbtit li hedpfedetéiivinedghdpe] asainent ionkd
ca] ca]z_(zzgi] {c\fﬁi%%i ca] %Flga]]lcgl}igg}%?lﬁ ca .l:':a] cal ca] ga] ca] ]ca] caj c??aﬁ%%?]cg?]c
st e e e o
1 109 () - 3Luterhe) desiokzones of eragh( printesbring podiarBso s dorm. thereong’ () -
1109 () - &+$109& ()-Z ) ' 10%& ()-G 98! 109%& () - QSij ki avg% 10% 10 10
10$710%& ( )adhesivmaayers 449 Tpipre p- PYNChIDgEpIess %.gqs‘sterﬁ S¢)UNg paytions

o/R' I .
00 ()| Erms dbbetehric. aThoetiys ipunchede Tisces areothe (fesifed speaker
6z <VK@6 <@O0%& ()-6L10%& ()-!I# 109& ()-!1#, 109K ()-!1# 109 {()- @LOY&R
- ,ZE;@\B’[?;‘EQO(?! . ] " ;ilgcpsfﬂa }&e(y_in@pmé/«)gr?gnd %@vmg( ?)een :ulrroundglg @éc% 0)
love’ () @D wemiad 438 05 ERS CATOBETE bued ACRIE] pVhesipgy ()
8s! 109&' ()-_ 6Z109%& ()-.34109& F109&" ()-juVv7 I TI0% & ()- '10% & () -
S R e ottt e
S 100 & ()- | 1 oA B HRORSGAIOEs M heke,, e S i YA gl suffice
%0 & ()- #1004 )~ U5 A Q% H & () -
oz10% & |)- B L FREE wotey I E 4R AR IR LI e R
StrP7! 1 {3 HambBaEnént d8es @D Gerve 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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10+( &<@P0%<& ()AB156 yred ﬁ@/&gépln%‘%@aﬁﬁ%@ ?‘3@-%3 of the
e 10%<<<p8fleggrit B enran i8' 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
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 need 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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regulated finely in view of their usage. If a softer shaping agent is used,
then the speakers will be of an improved durability against successive
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
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
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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CH#10%& () d@lgECd}ra@ep aagdih-treated base material (11) preliminarily prepared by the
5 silkscreen printing method to apply a shaping agent layer (17) only to
necessary portiohs 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
(.

3. A speaker diaphragm edge obtained by hbt—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

90 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

o5 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
—_ 1 5 —
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5 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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B e e o
’ applying a shaping agent only to necessary portions of a base fabric
5 (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,

10 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

16 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

20 (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,

25 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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' 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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