AN ELECTRODE PLATE ELECTRET FOR AN« ELECTRC%A@.USTIC TRANSDUCER AND TO A -
MERHOD OF MANUFACTURI NG AN ELECTRGBE PLATE ELECTRET This i nverDi®M WAk Bs
toy an el ectret, nanmely an 5 electrode pl-ate having a pol ari zed pol yner
REL for use in an el ectro-acoustic transducer which converts an

ctrical signal into, an acoustic-skgnal or vice versa through
utilization of a change in electrostatic capacitapce. 10 An
el ectrostatic speaker i S knomn in mhlch an electrgde pl at e el ectret having
an el ectret df bt IO

di sposed in QRA®SD Emelm i) andamcm emt XY F SCY0RENGS ARP BILIERS RS S
themto V|br§ gm i1 n accordance w € elec
signal, thus=e el ectrical signal into an acoustic signal.

Al so, an electrostatic mcrophone is known in which an el ectrode pl ate

el ectret and [ a%&ﬂ? 0 e di aphragmis
vi brated by gﬁlgcg&ge?x%'?gi{ erﬁq %O%p jéécg%ggg |§g§|gi?<a%gl s converted
into ah el ec?l?ﬁ&lmﬁllegl?&lat@y havingimPakrrictefgrolymefefélmet £ost ati c
capacitance QQEV\@%nahh%l@&CrU-f&&n{&@i@ @éﬁ%a@éeanﬁhws ébﬁ»@&%@manThe

foll ow ng net hav heret fqre been e manuf act ure of
electrodg pIﬁE Hq¥9nﬁﬂ1%§g§§¥£%t%}95a%yﬁé LEt Y&Fr&Pousti c
transducers.thnougb mmhhddaﬁaqnﬂaﬂ|amnh4n§gwmn éléorrostapiky referred to
as an electrg% Lhkghnbi stuck to an electrode plate with an adhesive

bi nder. Wth“th ‘met hod, however, the adhesive binder tends to

i mpair the characteristics of the electret and reduce the conversion gain
of thergransahcelechird@tratlic spddkdculd Krowid i £ WhEcR! 8At EkckirbBe

uniformy over the
plate electret having an electret deposited on one side

of an electrode plate and a diaphragm are dlsposed in
opposing relation and an electrical signal is applied
across them to vibrate the diaphragm in accordance with

15 = the electrical signal, thus convefting the electrical
signal into an acoustic signai. Also, an electfostatic_
microphone is known in which an electrode plate
electret and a diaphragm are disposed opposite each
other) the diaphragm is vibrated by an acoustic signal

20 and the acoustic signal is converted into an electrical

' signal by utilizing the change in the electrostatic
capacitance between the electrode plate electret and
the diaphragm.

. The following methods have heretofore been employed in
25 the manufacture of electrode plate electrets used in
such elecErostatic type electro-acoustic transducers.
In one method, a polarized polymer film, commonly
referred to as an electret f£ilm, is stuck to an
electrode plate with an adhesive binder. With this
30 method, however, the adhesive binder tends tc impair
the characteristics of the electret and reduce the
conversion gain of the transducer. Also, it is
~difficult to stick the electret film uniformly over the
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-2- entire area of the electrode plate so that the electret filmis liable
to beconme nechanically distorted,. which hinders its electrification and
reduces its service |ife. Furthernore, this nethod is disadvantageous in 5
that sticking the electret filmto the electrode plate is cunbersone and
hence - is difficult to mass produce and2i<s susceptible to variation in
quality. Another nethod which has been enpl oyed to manufacture el ectrode
pﬁate electrets is to weld the polymer film 10 to the el ectrode plate by
fusion at a t @nfoce arex|afsche edrctirdde rplafe nso othaticthe | edeptirenen

render the filefiigtiq an Hl i Sbedid rﬁé’éﬁaﬁ’@é SO¥EYPEed | h@hi@th”ess

of the polyner filmis made uneven by the heatlﬁg I nvolved I n the
f usi on- wel di ndidars iie %&ﬁ?ﬂf%ﬁ?cat#Qﬁnﬁﬂé FeAYPRS ol &Rt $REVEFE M beconi ng

Ehysi cal | K ungtis. lemnd:ﬂmméhowré ingthodbi £ ¥PsadvdnSag@dliodinnvol ?/es
eatingghe a Up tg t Y n po yrrer
film and conz.fz'%{?gn l;éq‘tjhn%s Jheet é%%é%tr g%l%ggt'?g?‘lf]ﬁ%r% %P&d?ypigge

obj ect of the i evmiter somentansh he;xdé]ersfdxﬁimbw&@mmssrpmdweate the

above- nent i ongg, iy %Zs il S 18 RES 'ﬂﬁ%i{l’h i(}?o@éﬂ Accordi ngly,

tshe invention resi ne aspect 1n a acturlng an
el ectrode plate electret for 25 an el ectrostatic type el ectro-acoustic

transducer, WhgigtiHer mANRWHidHNHL¥ DR el é e | €o ahdRehLek bPean
el ectrode plat and i olarlzed and wher e the nef hod i c&udes t he
steps of: forff %T?é’tof d:ﬁnﬁﬁté‘g 1% 150 t‘f#b"etﬁ\e% XTH%’:SE) pol yrer
filmfongpol aruozaihe)relzeutﬁdﬁa qilea:ﬁer(hie fisdon aat | at eemperat ereotyose film-
having a | owgl, eld g AN o d8% R #1RE dhd AL POLELE Zehbon: and
' "film into an electret. With this method, however, the
thickness of the poiymer film is made uneven by the
heating involved in the fusion-welding operation, which
15 results in the electret £ilm becoming physically
unstable.and'hence short-lived. Mdreover, this method
involves heating the assembly up to the vicinity of the
melting point of the polymer film, and consequently
this method is also podr in productivity.

20 An object of the present invention is therefore to
overcome or alleviate .the above-mentioned disadvantages
experienced-in the prior art. ’

Accordingly, the invention resides in one aspect in a
method of manufacturing an electrode plate electret for

25 an electrostatic type electro-acoustic transducer,
wherein a’ polymer film for polarization is attached to
an electrode plate and is then polarized, and wherein
the method includes the steps of:

forming a laminated member by inserting between the
30 polymer £ilm for polarization and the electrode plate
' an intermediate polymer film having a lower melting

point than the polymer £film for polarization; and .



heating the | am nated rrenber at a terrperature ---near’ the rreltlng poi nt

f the intermediate polyner filmto -- fusion-weld the polynmer filmfor
pol-arization to the el ectrode plate through the |nterned|ate polyner film
5 In a further aspect, the invention resides in a nethod of

manuf acturing an el ectrode plate=el¥®ctret for an electrostatic type
el ectro-acoustic transducer, wherein a polarized polynmer filmis attached-
to an el ectrode plate, and wherein the nethod includes the steps of: 10

forning a PEALARGeFhfedBdinared Nambery AetdnceMRIRR T &iRoRE BReymer fil m
and the el pettondg point JE lﬂueerxmﬁte@ﬁﬁe/rwlyméfnﬁmngoa | ower nelting

poi nt than the ol ar.i pol rﬁ} |ng the | am nated nenber at
a t enper at BFEIRRIY A %g o&g@q arfel??ltt’e‘?‘?'re"d‘?a epol yner

filmto fuslectwelde pﬂatpohhnqngh[hﬂgnnnténmediatéPpnkymﬁtrbﬂbmplate
through the internediate polyner film In yet a further aspect, the
|nvent|on resides in an el ectrode pl ate el ectret for an electrostatic type
20 S el ecfpoaadyasher aspesduc&heHaveant idporesides ol ymethiodm s

attached thaﬁaﬁh‘iﬁUﬁ:@Q’Qn@ Al 0 1004 PR Y1kt éﬁ@éf@eﬂ@é@ el ymer film _.
"having a | oper nel tlng poi nt than the polarlzed %H*% r f|In1|s sandwi ched 2

bet ween, aRdeFSIPEERGAWENRE] &lECtitnsdrAUFE % e | YheFRiDs t he
el ect r ode al pbearlaed ppequerczflﬂlyn umd&aa&ie&rtw@x dpéccredéctret, an

o) 2bEpBYL st \HhRRER TRCBENAN et el e T

nmelting point and 30 a smal |l er thlckness than the pol ari zed

Pol yIgT - - f EbPhi hBeaC18R1hALR P B ¥ By %Jﬁ%&&fﬁ@&é&?r@ﬁ@rough a
polarlzed polymer f£ilm and the electrode plate an
intermediate polymer £ilm .having a lower melting poxnt
than the polarized polymer film; and '

heating the laminated member at a temperature near the T
15 melting point of the intermediate polymer film to

fusion-weld the polarized polymer film to the electrode

plate through the intermediate polymer film.

In yet a further aspect, the invention resides in an
electrode plate eléctret for an eIect;ostaéic'tYpé -
20 electro-acoustic transducer wherein a'pélarized polymer
' film is attached to an electrode plate, and whérein an
intermediate polymer film having a lower melting point
than the polarized polymer £ilm is sandwiched between, -
and is fusion-welded to, the polarized polymer £ilm and -
25 the electiode plate.

More specifically, in- the electrode platefelectrét, an ST

intermediate polymer film is interposed between & | '

polarized polymer f£ilm and an electrode plate. The

intermediate-pdlymer-film has a lower melting point and -
30 a smaller thickhess than the polarized polymer-film.

The electrode plateﬂelectretfﬁas formed-therethrou§h~a



-4- suitable nunmber of holes 80 corresponding to holes 34 and 56 in Figur
1 and 2. The electrode plate electret is produced in the fol l owi ng nanner:
The polyner filmfor polarizationis 5 fusion-wel ded to a thin film
menber, i'.e. the electrode plate, with the internediate polymer film
sandw ched t herebetween. The polynmer-fals for polarization, thus _
fusi on-wel ded to the electrode plate, is then pol arized. The internediate
pgfyner filmhas a lower 10  nelting point than.the polymer film for

pol ari zati on, Sthtainke fawmer vof diebes edPecor respdsdsnyetbetdodesad4t o be

close to the ngldidy PRidiqeled NE dA4esediate film Accordingly, the
fusion-wel ding takes place at a relatively | ow tenperature and hence is

easy to 15 conduct. Moreover, the thickness of the polyner filmfor
Peetrode plate b e e PESGuCBa MACRHE  CaLly and
el ectrode pla ctret is ca |
| ong- 1 i vedl.o I tﬁ@%ﬂ%ﬂ%?ﬁ%ﬁ9$§¥¥¥%§ﬁeﬁ}}ﬂ'eg%). P°i?)5+%§+°m Fhis
smal l-er S n thmweﬁnanétﬂEdfunraﬂqm&u;ﬂilmnmemb@n}ailéa{tna.?técthﬂgetiﬁe
fusi on-wel din ti pr ; r eg., e s .
The polyner fi lm Eé"ca)'r d&gﬁlg%ﬁtiﬁgtz&r#a%da s% %%f%é* oﬁ*%lﬁ%&d‘%‘:{’ﬁg _
el ectrode pIaﬁ@qnﬁbﬁkﬁﬁqnuaThﬂePQﬁxmﬁgef;thmgﬁ pfﬂarlﬁatnoafggh?gagpgthan
olarized. In 1:SC ' eSA - - enpe ure
E‘-he mel ting p(ﬁdyml%& t edesdoln%reiézﬂg J&f‘%/%&iﬁé@?h.e{% {Ee'ﬁo danger of the
t hi ckness of ©9d3¥31%8d.z qlgwwm%@mﬁgfnehagratlzgern t he
ol ari zatg on 3G doSildtC thel M PES .
![Derrpera?ure aﬁ%qt iﬁ%e{?erpe uired to .effe%%rﬁés)ﬁ on-we_Ig%| ngp%}sétﬁeapoﬁgfl zed
pol ymer fil m 884 FR& RSTBYHHNG (ARMRRAAAGURE is selected so as to

be close to the melting point of the intermediate f£ilm.
Accordingly, the fusion-welding takes place at a
relatively low temperature and hence is easy to
15 conduct. Moreover, the thickness of the polymer film
'for'polarizatién is not changed by the fusion-welding.
As a result, the final electrode plate electret is
‘physically stable, excellent electrically and '
long-lived. It is preferred that the intermediate
20 polymer film is smaller in thickness than the polymer
film for polarization. In the fusion-welding, heating
and’ pressurizing are carried out étiﬁpe same time. The
polymer film for polarization may also be fusion-welded
to the electrode plate through the intermediate polymer
25 film after being polarized. In this case, since the
: fusion-wélding temperature is lower than the melting .
poiht of the polarized polymer £ilm, there is no danger
of the thickness of the polarized film being changed,
and deterioration in the polarization characteristics
30 are also negligible. Since the temperature and time
required to effect fusion-welding of the polarized
polymer film to the electrode plate through the
intermediate polymér film are substantially equal to
‘the temperature and time for ageing the polarized film,
35 the overall manufacturing time can be reduced by




me for ageing the polarized film 35 the overall manufacturing tine
an be reduced by perform ng the ageing concurrently with the
usi on-wel ding. The invention will now be nore speC|f|caIIy described with -
reference to the accompanying drawi ngs, wherein: 5 Figure 1 is a
cross-sectional view of an el ectro-ac®dustic transducer for use in an T

el ectrostatic type head hone and e el ectrode plate el ectret
according tc& %ﬁég h%fa?ﬁé"?n&&ﬂ?ﬁBﬁgngﬂguVégg %gea cross-secti onal

vi ew of an(ﬁ&ﬁi&ﬁBﬁ@lﬂtn@O . type microphone enploying the el ectrode
plate electret according to said one exanple; Figure 3 is a cross-sectional

view of the electrode plate electret of said one exanple, Figure 4 is a
Cross-sect i dfie w'eembioneui1hgnawpheamgse1§peczfo|ca§|lrmmmq

subjecting g, plpiradedy, ?gl n'@enEﬁéegcebﬁﬁahganasa@awm%% Plhdeadione on

anot her to a Tusion-we g process; Figure 57is a cross-sectional vi ew of
apparatus for continuously formng a | am nated el ectret assenbly and 20

conti nglous! yr sgbt&Ct i 98 étct:@sa-éuatszanml dieg bEOQQSS and Figure 6 is a
dlagrannatlc gl ari-zi,ng_a in1nat %]ectret »

iﬁ ustration pof a netaod of B
assenbl y. R ERmRTPEP T L 12N BARFEE EOLL RS AR 28 © & dSoust i ¢
t ransducer |tKPQKMGqﬂEMQqé|mdd|emplomiag1anha&engrpﬂnapdhyeextend|ng
flanges 12 r ' rakl h | gpen ends. »
El ectrode pla %€t$§ °k€£§§ gb én%rgﬁgﬁg%gc??vh%% SBQ%%tﬁgndn the inside
of the f|ang@ggqgeahdaggatgross-sectlonal view of an electrostatlc
10 type microphone employing the electrode plate electret
according to said one'example; _
Figure 3 is a cross-sectional view of the electrode
plate electret of said one example; )
Fidure 4 is a cross-sectional view of heating apparatus

15 for simultaneously subjecting a plurality of laminated

terrredl ate polyner film are substantlally equal to the tenperature and

electret assemblies placed one on another to a

fu51on-weld1ng process; '

Figure 5 is a cross-sectional view of apparatus for

continuously forming a lamlnated;electret assembly and

20 - continuously subjecting it to a fusion-welding process;

* and - - T - y

Figure 6 is a diagrammatic iilustratién of a method of
- polarizing a laminated electret assembly.

Referring to Figure 1, there is shown an

25 electro-acoustic transducer including a cylindrical
case 11 héving inwardly extending flanges 12 and 13
formed integrally therewith at its opposite open ends.
_Electrode plate elect;ets 14 and 15 are respectively
disposed on the inside of the flanges 12 and 13 to |

30 close the open ends of the case l1ll. In the space
defined between the electrode plate electrets 14 and 15
is disposed a diaphragm 16 with ring-shaped spacers.l7'
and 18 formed of an insulating materiél_respectively



30 - close the open ‘ends of the case 11. In the space defined between the
el ectrode plate electrets 14 and 15 is di sposed a di aphragm 16 with 7
ring-shaped spacers 17 and, 18 fornmed of an insulating material respectively{
6 sandw ched between the dlaphragn1and the el ectrpge plate electrets. The

di aphragm 16 is forned by depositing 6orductive layérs 21 and 22 on both
sides of a polyester resin or like polynmer film19, conveniently 5 3to
6% thick, by evaporating aluminumor a similar netal on the film Metal
rings 23 and gdndwicheficbpbvednr éhpediaphinagimne ande it het led ectndidet | ve | ayers

21 and 22 and S a 1 eGler I ctrets 14 and

15 are respec??’%g y@i%@iﬁelé ?ﬂf ﬁz.aE'ﬂ%agh\Cthgr g@e f%r‘?r?eﬁ %frode pl ates 25
and 26 and eIé@P@é!tFPBnﬁoﬂﬁuﬁﬁéV%lﬁ¥§[§§ct2|1véln§5 #2% ohd9tth&igias dfhese

el ectrode pl aae shyebeet:Sraeendb%pqaﬁé wlﬁmrehre falieC tirgode cplvirlemdayand 26
held in conta of .the case 11 re

12 and ctively. 15
The eleétrode pF%t gg?Fkrsg¥4e§ﬁR°f§tﬁaﬁea&8W§H€P'ﬂrlﬁtséﬁ%iﬂf
respectively metalpoaedhbefﬂ&mn Mhea&ledhgstzBlbmﬁ 2A ane Z&tﬁﬁtdé&ﬂ

el ectrode pl a% ngtggglé%elggegl gﬁ%lrgg%ggl ab ea% r%t§ ?;% 5 have

formed theret Sound em ssron ely. An
el ectrical S|gnéltheoapacs:gnaﬂ sndr66-33hEseéthng¢ewphﬂu;[Nlnnry si de of

f
a ‘transfornere et it b8 §$CQE63&$ §k@eéQE @QEQQeggs gﬁﬁgﬁﬂes ectlvely, and

electrlcally connected to the electro | at es
has itsifid pﬁPﬂ?uEFﬁéﬁvléa?kyeéSCtr°é8nEéé$§§ 28 Pﬁé @étﬂn i ngs 21 and

22. Wth suchepecgreangeimst 27t aﬁddlaapheegmck@veslydwt\te@ﬁera étﬂ@tfé%d?.lﬂ I
manner inres 8232 efecg lec&akgaelecgrets are disposed with the
electrode plates 25 and 26 held in contact with the

flanges 12 and 13 of the case 11 respectively.

15 - The electrode plate electrets 14 and 15 have polymer
films 31 and 32 respectively interposed between the
electret films 27 and 28 and the electrode plates 25
and 26. The electrode plate electrets 14 and 15 have
formed therethrough sound emission holes 33 and 34

20 respectively. An electrical signal from a signal source
35 is applied to the primary side of a transformer 36,
the secondary side of which has its both ‘ends )
electrlcally connected to the electrode plates 25 and
26 respectively, and has its mid point electrically

25 connected to the metal rings 21 and 22,

With such an arrangement, the diaphragm 16 is driven in
a push-pull manner in response to the electrical signal
supplied by the signal source 35. Either one of the
conductive layers 21 and 22 of the diaphragm 16 may

30 also be omitted. |

Referring to Figure 2, there is shown therein an
electrostatic microphone, in which a microphone unit 42
and an impedance -conversion unit 43 are arranged in a



ied by the signal source 35. Either one of the conductive |layers 21 -

22 of the diaphragm 16 nay 30 al so be omtted. Referring to Figure

here is shown therein an el ectrostatic mcrophone, inh which a

n1crophone unit 42 and an inpedance conversion unit 43 are arranged in a
.cylindrical case 41 in its axial 7dirrection. In the m crophone unit 42,

a cyllndrlcal capsule 44 is housed in contact with the internal surface of ~

the case, and a front plate 45 of the capsul e 44 has forned therethrough 5%

- a sound QU|d@yhnhérneﬁlmpa§h kg c0vet§dawyaé digectiosf. drottthet7. Munt ed

dj acent t dy thg gt g fo the {f gte 45
adj acen O‘ﬂge%,\ﬂﬁﬁﬁﬁg {1&9”‘45 Sbgl‘ih@%&epﬁr ‘Apsule 4*1;6 srg{yspé € 'S

a di aphragm our - ositron o on_one side
of a pol ymar1$|‘F‘PNEQCF0W+5Pmtf1ﬁeﬂ-§66r&ai-os“r fased @k ithe Icéfé’ #nd R et al

ring 52 is bppgge gpa&ae‘;soaduet:bveabeml’e 2l azsla% If%:%ewqmeahm@ct

th th | 45 |l e 44" Mount ed
) aceht {nea (Rang agiias helansBycubiBhe 15 SOySsha. Htbn S ShTBPOP

ri ng- shaped speerr4%3 houngedSadjacener pesebuthepavedvwEaon,Tisheel ect r ode

Pyt ndr §§fre§%?ﬁ%%f SYRERLLS Br o Epd sEoRt PUdRa03 Te 30 ABRHIHG) "
carries the €Peehioleipl fpEmefiebyr ¥APOUradepoSifipesiofe o0Fatan®n The

el ectrode plgi& 29de oE'&CEBngEQ Ba3mf QbMRY coemeiiNedédh @ air hole 56.
The electrode plate electret 54 conprises an el ectrode plate 57 and an

electrk® fi|eoBBuaEiventayeRerdto? V@Fﬁ'—ﬁlaﬁli“ﬁt Slmid® RORGRE et | m 59
bei ng sandw ghedudeiveclaye sleghgode ah&besaa and done adteaiinat rid m 58.

25 Inthe  RedacEaSaNYE  ehe e ¥0ht Biatd WP il TiEsule 4a.
Mounted adjacent the diaphragm 48 is an electrode plate
electret 54 with a ring-shaped spacer 53 being

15 ihterposed therebetween. The electrode plate electret
54 is supported by an electrode holder 55 defined by a
cylindrical synthetic resin member which is closed at
one end and which carries the electrode plate electret
54 at its opposite open end. The electrode plate

20 electret 54 has formed therethrough an air hole 56. The
electrode plate electret 54 comprises an electrode.
plate 57 and an electret f£ilm 58 attached thereto, with
an’ intermediate polymer film 59 being sandwiched .
between the electrode plate 57 and the electret film 58.

25 . In the impedance conversion unit 43, a tubular member
61 is located adjacent the capsule 44 substantially in
contact with the inner peripheral surface of the case
41 and a printed circuit board 62 is mounted at the
.open end of the tubular member 61 remote from the

30 capsule 44. The printed circuit board 62 has formed.
thereon an impedance converter 63 which is located in

- the tubular member 61 and is connected to the electrode
plate 57 of the electréde_plate-electret 54 through the
closed end of the electrode holder 55. When an acoustic

35 signal enters the microphone via the sound guide hole



-

I'nner peripheral surface of the case 41 and a.printed circuit board 62 is
mounted at the opep end of . the .tubular menber 61 reppte fromthe 30

capsul e 44. The printed circuit board 62 has forned thereon an inpedance
converter 63 which is located in the~tgbul ar nenber 61 and is connected to
the el ectrode plate 57 of the electrode plate electret 54 through the
cMgsed end of the el ectrode-hol der 55. When an acoustic 35 signal enters
t he m crophonet @i athéred bapimriagmi 48 hel eibrate8d 46, chhngei &pkragm 48 is
vibrated to c -t ' paskL e, het di,aphragm 48
and the. el ect ronecst SFLELFE (AB0CLLENCEPBRLVERRCCHE WERBRE RGN AP AAOT, 0
formof a | ow thperibpetredgnalateopientret 54 apgecbhrEebyoRVEALER 82 The
opposite end FKﬁép@@Siﬂftﬁ@efG@ﬁeoélaaiSwr?ﬁPSEth§|¥i 885 @¥8m &he
external surfaces of the front- plate 45 and the printed circuit ‘board 62,
by whi ctP t he rinpedrece ¢erverbennb3the i npedance 10 conversion unit 43
are nechani-cally coupled. As indicated generally by 74°in Figure 3, the

el ectrode plate electref. of ssid one exanPIe of the gresent i nvention has a
pol yner -fil m 757§ FPPRFLF? /30¢ PORRI GRS QL JERBsFRER 64 &F€onductor i.e. the
el ectrode pl atsedpectivdly vibéhit advent eheedkoeenpdl gaefatiebnof? thei ng

retral uor ot FORerBLRes 251 FRA SR B HBrEa herURLr BEFR) pRerpy s M U
pol ycar bonat e Which (€ micpophendyunit 42| andPEhe ampelgnceyl i dene 20
fluortdod i mdEels 0 dnpe! 48" epY! RBELALBRATP) colpEel.pol yrer films

have fusion-we enper at ures

'.61 i s.located adj acent t he capsul e 44'subsfantially In contact with the ég;a_

As indicated generally by 74 in Figure 3, the electrode
plate electret of said one example of the present
invention has a polymer £ilm 73 for polarizétion which
is deposited on a conductor i.e. the electrode plate
15 71, with an intermediate polymer f£ilm 72 being
sandwiched therebetween. Suitable mate;ials for the
polymer £ilm 73 include a tetrafluoroethylene-hexa-
flhoropropylene copolymer f£ilm (FEP),'a polycarbonate
film (PC), a polyethylene £film (PE), a polyvinylidene
20 fluoride £ilm (PVFy) and a polypropylene £ilm (PP).
- These polymer films have fusibn-weldipg’temperatufeé
ranging from 282 to 371°C, 204 to 221°C, 121 to 204°C,
204 to 218°C and 140 to 240°C respectively. '

Where the electrode plate electret is used in a
25 headphone, the polymer £ilm 73 for polarization is
arranged Eo_have a diameter of 50 to 60mm and a
thickness of 75 to_125 P and, in this:case, it is
possible to employ a known method for increasing the
adhesiveness of the f£ilm, as required, by treating one
30  side of the film with a naphthalene solution of sodium
to make it relatively rough, or depositing aluminum,
nickel or like metal on one side of the film by =
" ‘evaporation. S R



g from282 to [err], 204 to 2210C, 121 to [err], 204 to 2180C and 140
respectively. VMere the el ectrode plate electret is used in a 25
he hone, the polyner film73 for polarization is arranged to have a
di ameter of 50 to-60nm and a tthkﬂES% of 75 to 125 and, in this case, it
IS possible to enploy a known net hod for increasing the adhesi veness of the

film as required, by treating one 30 si de of the filnrmrth"a £}'
napht hal ene sgLut Uy Qe & 4 r depositing =%
al um num ni c E &he@fﬂgdig@e ?b]'% one%sr1 e 7(?? qldn &* v‘g i on.

oration
29" e ] nt cAREBRGEE BABPNE Pl H0720 § 0w ian dimeren rm;euf) #8380 be 50
'tf) 6?mhd| " ? aaa%ek ane lQ tlﬁt%Q s][e'a' %73 f(gir Str%’ioélqtae"re"ir zat | oné)esls n, t hi ;hg
el ectrode pligte r film
case, the el Zit?ﬂ tgFaPQii’?‘ert rﬁrg Imn ey Ok R0 aFdiZAROT 4 | 3R BhEkSHid t he
pol ynes f|IncisetothpoeaecrabﬂenpaaeepWage¢heuinﬂfrmf?mE&EH%$I%mfrS7grder
to forma la t 7 treat ed side the film
contacting t efﬁl I?rgn %Hbibe éb+%ﬁt} %H@“‘DR rfﬁ ec?cﬁeﬁﬁj’ezr 1 &4Rated in
air at a tenpbaaedr enbyupgnwanbrtheu:henf tdiisn-omdlededa éqmn aa ur e range of

the intermedyahen Embbk”ﬁlz wiEn 'HQ"ﬁ?gi & '
ere to ectro OUQ

polarization_ 1s a t he él gplate ernedi at e
pol yner 15 fliﬂlﬁﬁ??°“h§°§h6ﬁhthﬁ fiddr d24, the above heat fu5|ng
treatnent is effected in a thernnstat 75 i ncluding a base 76 on which the 2

Ianrna{gd neggen' éhéslghiﬁ geg mem er %para %%ﬁlé‘?ﬁ“§¥¥‘”“'! defined by -
temperature lying W1th1n the fusion-welded temperature
range of the 1ntermedlate polymer £ilm 72, by which the
polymer £ilm 73 for polarization is adhered to the
electrode plate 71 through the intermediate polymer
15 film 72,

As shown in Figure 4, the above heat-fusing treatment
is effected in a thermostat 75 including a base 76 bn
which the laminated member 74 is disposed with a
separator 77 conveniently defined by a |

20 polytetrafluoroethylene film (PTFE film) be1ng a

- ihterposed between the electrode plate 71 and the base

76. The separator 77 is chosen so as to have a heat
resistance above 300°C and hence 1s not fu51on-welded
to the lam1nated member 74.

25  1In Figure 4, a pluralzty of lamlnated members 74 are
heat-treated 51multaneously, namely, a desired number | 8
'of 1am1nated members 74 are placed one on top of
another with a separator 77 being 1nserted between |
adjacent members 74. Further, a weight, convenlently of

30 about 2Kg, is placed on- a further separator 77 mounted
on bhe uppermost lamlnated member'74.



20 - .pol'ytetrafluoroethylene film (PTFE film being interposed between the(}é}
el ectrode plate 71 and the base 76..The separator 77 is chosen so as to z
have a heat resistancé above 300C and hence is not fusion-welded to the

| am nat ed nenber 74. 25 An Figure 4, a plurality of |am nated nmenbers 74

are heat-treated sinultaneously; nanmetyl0a-desired nunber of |am nated

nmenbers 74 are placed one on top of another with a separator 77 being _

i ?erted between adj acent menbers 74. Furt her, , conveniently of 30

. a_weight,

about 2Kg, is & Rﬁf%ﬁqqﬁt?&wt@%pﬁ?%f@ﬁs?qtn%ﬁn%gdsﬁﬁ tRe2 upperRDSt

| am nat Ied WF”’F!.%Jing‘lmithi:nh Jiﬂ%e _ﬁdﬁdmd @é@reempefaeutéefaﬁgféabﬁwhés set .
to a value lying wthin the fusion-ywe] ded_te rature range o e
internediate[iﬁ%ﬁﬁﬂe4¥q?ﬁ739%¥E§F'g§19t %%E 'mh%?e?h?ogaﬁﬁaﬂ%?é?'a
E0|YParb0nateﬁHﬂlﬁﬂémpmﬁ¥iéﬁpdiybékbona&@tﬁinmdiﬁt@s@ﬁ'¥§Ethéi|n17ib t he

eat i ng ¢t enper.at.ur X t . { he to
250C; i r? t he clgiée%@éd;épé(he%{%%ﬁeﬁ]l'qzﬁ%ﬁ\?ﬁ%g%gg?égbageﬁ]%@gfﬁgérémuI d be
about 150C, inn Hdeddenmostanl 1yivouldidre. inuohe deangenpft Bd0htating .

tenperature 1 ° | aholt derd lg g : of ' pyl ene
fjlm the hea%snog,%#ptgr%}feure wou#tg %ep% roﬂi}?]lrr%gﬁglfff‘gfr béTﬁg‘lﬂ?E{égmstat
75 i s maint ai fRPRArAHC S Soukdnhs Akt BP0 4BouinabheoeRSaneft Aen al | owed

to _c'ool% 1|5 pd Iyl Pﬁ&ﬂé‘.bﬂlﬁofﬁgé]:f_#ﬁhpntﬁléFH@&@iﬁQOH\lémiaérgiiﬁﬁég ﬁ a
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and the interpdiydromdemerf fimm the viventiog tempepayubebwonld be

approximately 200°C. The thermostat 75 is maintained at

the set temperature for about an hour and then allowed

to cool.

15 In the continuous heat-fusion process shown in Figure
5, a strip of aluminum or like metal to define the
'electrgﬁe plate 7l'and-having a thickness.of about 0.6
to lmm is fed in the direction of the arrow 79, and the
intermediate polymer film 72 wound on a'supply bobbin
20 81 is fed onto the strip 71 through guide rollers 82.
Further, the polymer film 73 for polarization wound on
v -"a supply bobbin 83 is similarly fed onto the
intermediate polymer film 72 through éuide rollers 84.
The polymer f£ilm 73 for polarization is 75 to 125
25 thick and the side of the film for contact with the
intermediate polymer film 72 can be roughened by
treatment with a naphthalene solution of sodium, or
deposited with aluminum, nickel or like metal by ]
. evaporation, as described previously. The intermediate
30 ° polymer film 72 is approximately 20 to 30 u thick; The
- laminated member 74 composed of the electrode plate
strip 71, the intermediate polymer film 72 and the
polymer film 73 for polarization is fed into a heating
furnace 86 via heat rollers 85 at a predetermined
35 speed. The temperature in the heating furnace 86 is set



81 is fed onto the strip 71 through guide rollers 82. Further, the -
yner film 73 for polarization wound on a supply bobbin 83 is S|n1IarIy
0 onto the internediate polynmer film 72 through gU|de follers 84. The

pof ynmer film 73 for polarizationis 75 to 125 u 25 thick and the side of
the filmfor contact with the intermeditate polymer film 72 can be roughened
by treatnment with a-naphthal ene sol ution of sodium or deposited with

alumi num nickel or |Like netal by evaporatlon as descri bed previously. Thé‘4
i nt er medi at 2802 Prﬁ@??ﬁémlﬂFﬁnV?é“stéﬁbﬂéthﬁtépflﬂ@‘ﬁ@kﬂ}n@ t hi ck. The
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I ntermedi a 72, an oly polarlzatlon S

fed into a nﬁoiﬁ?ﬁﬁgtngg v/ 3wﬂia$rﬁogﬁépsp§§v fedder mi ned 35
speed. The thmm@rngufernacehaéhéetlmgp&mtmagea8@re§e$e&m1neﬂ: a

redetgermn hip t g te nge of the
PnternlgdlatgESjE ?éﬁg?mka tﬂ?zbgﬂéu?hrol ng# s %?ggre al so provided in
t he heating Imm@eoeﬂewer npArphages phcoeger rt:ihneeoeetmg Fugssages to the
| ami nat ed MegPepife Géﬁﬁ%yheéééd' aﬁanskgesﬁem‘aﬁ %ép sses through the

heati ng furnace_86 wh el ng heated Eressurlze or a predetern ned @
peri od of thﬁﬁd?FF¥%}%eQBBer%ﬂ€ Bl GiBe.f PmER3 St YRYpoltde PRLYERL s bonded

tT ﬁ tlhe el etCtﬁ)ﬁE 19 f%z pﬂ:@l&rfiathbﬁulb bbadeat Qb”&ﬁb?‘éﬂf%?'tﬂ(ﬁ%; rf IZ L{nl Zﬁ
conpo | ,
The i b nedt S8 ot FErSEIR ERS ShnerReBLrte: PodimBrata i Pohus bonded

together by t he heat-fusing process then undergoes a polarization 15
process for 'ﬂﬁiaiaﬂiﬂwté@em@x%¥ﬁ‘974fbbﬂb3§edPBE0EhTe°pUi§m@Q| Fil1zton
process, mﬂfgiz%%{gffaatfhn, the intermediate polymer £film 72 and
the electrode plate 71, thus bonded together by the
heat-fusing process then undergoes a polarization
15 - process for polarizing the polymer film 73. Prior to
the polarization process, holes 80 (see Fig. 6)
corresponding to the holes 34 and 56 in Figures l:end 2
are made in the laminated member 74 by means of, for
example, a press. In the case of the continuously-
20 formed laminated member 74 shown in Figure 5, the
laminated member 74 can be simultaneously blanked into

the shape of the electrode pIate-eleceret which is

ultimately to be used in an electro-acoustic transducer.

In the polarization process illustrated in Figure 6,
25 the laminated member 74 after being subjected to the
-heatéfusing.process_is placed on a base (not shown).
_The positive terminal of a power source 87 is then
connected to the electrode plate 71 which is arranged
to be the lowermost layer of the laminated member 74,
30 and a needle electrode 88, which is connected to the
negative terminal of the powet source 87, is disposed
substantially centrally above the uppermost polymer
-fllm 73 of the laminated member 74 so as to extend
perpendlcularly thereto to a dlstance of about 50mm .



corresponding to the holes 34 and 56 in Figures 1 and 2 are nade in the

| ami nat ed nenber 74 by neans of, for.exanple, a press. In the case of the
conti nuously -20 formed’ lan1nated menber 74 shown in Figure 5, the

| ami nat ed nenber 74 can be si-nul taneously bl anked,into the shape of the
el ectrode plate electret which is ultinetely to be tUsed in an

el ectro-acoustic transducer. In the polarization process illustrated in
FFgUre 6, 25 t he Ian1nated .menber. 74 after being subjected to the

heat -1USI Ng_PEQSRSSped £l %P@Fi O HAIRALIYY EWWYut I 0PSid i pied er ni nal
of a power.source en connected to the el,ftrod | ate 71 which is
anhiiche Aee

arranged to béPPﬂéeIdo\ﬁérrlﬂfﬁ they elegtnade IRdAYR By and a
needl e e|eCtr@d%c%%odd“8§1ﬁdi(EHUﬁEHZﬂiﬁd)Idumﬂnu#§3\ﬁbtprdduné of the

power source 87, IS S ed subst |aII centt al.l nost
pol yner film $9T8P% %é%pg‘rﬁ %ﬁf’ %0 ffatgtrfé/ %bﬁé‘?%‘t hélr%gﬁgé tularly
thereto5to a afseaneeeopq&annzaﬁmqn PrOCQ§§» ﬁhQﬂﬂéWﬁ?4§¢¢nm%m @ DG

vol tage of abqu!l s2B46¥tied tteaguan %dc af sfpd el csf ode pl ate 71 and
t he needl e electrode 88 forlﬁﬁg (ﬁ? 30 n1n§§es t.o prod e a &QL ona

dj schar ge on PRPro¥imatels: qqqrﬁW' £o oo
pol ari zati on m@wufantdﬂﬂndzynduﬁssd menber 73 is subjected: to agelng at a
tenperature of approximately [err] for about an hour to conplete the
reanuf act uri ng process. EXAVPLE 10 The polynmer film73 for polarization
was defined by a tetrafl uoroet hyl engEX*MREB uor opr opyl ene copol ymer film
having a nelting point of 260 to 2800C and a thickness of 125 u, one side
of the filmhaving been slightly

10 The polymer film 73 for polarization was defined by a

tetrafluoroethylene-hexafluoropropylene copolymer film
having a melting point of 260 to 280°C and a thickness
of 125‘p, one side of“the film having been .slightly
roughened using a sodium solution. The polymer film 73

15 was fusion-welded to a 1 mm thick aluminum electrode
plate 71 at a temperature of 240°C using, as the
intermediate polymer film 72, a 20 a thick
polycarbonate film having a melting point of 220 to
230°C. Thereafter the fusion-welded polymer f£ilm 73 was

20 polarized at -25 KV by the needle electrode corona
discharge method described previously in connection
with Figure 6 and then the film was aéed at 150°C for
an hour. As a result, the initial value of the surface
potential was about -850 V. This sample was subjected

25 to a temperature-acceletation test at 90°C, and the
time taken for the magnitude of the surface potential
to be attenuated by 1 dB, that is, down to 89.1% of its
initial value was 1920 hours. '

(¢

By way of comparison, the same polymer film for

30 polarization use as mentioned above was fusion-welded
to the aforesaid electrode plate at 280°C without using
the intermediate polymer film and was polarized under
the same conditions as referred to above, and then



-.roughened usi ng a sodi um sol uti on. The'po]yner fiInny 15 was ‘
fusion-welded to a 1 mmthick alumnumelectrode plate 71 at a tenperature
daia

PM00C using, as the internmediate polynmer film72, a 20  thick

arbonate filmhaving a nelting point of 220 to [err]. Thereafter- the

fusf on-wel ded polynmer film 73 was 26 13 pol arized at -25 KV by the needle

el ectrode corona di scharge nethod described previously in connection with ‘il
Figure 6 and .then the filmwas aged at 1500C for an hour. As a result, the ™
“initial  val udgef.t RBesipisdalpsuasiacs praenttick ofg3this spnpleam$e was

subj ect ed 25apout0-850ENPAEALR €haCeRls¥ HHetd 18 BtrdAfddiadd the tine
taken for the gnltgdﬁ'of the surface potential to be attenuated by 1 dB,
that is, dOV\BOE'?S 85, 137Br ast USedi-t HRWeYSLue tREs tig® faurtdhe By way of

conpari son, mégnitudepofyete bukrfaker pdRentiRdl ad Tl bt dififa tisd Byt | oned

fusi Q@- wel Q. the_af i d.el ect.rode plate at. 2800C "W t hout
eing The | RefRohnLEBY b BkaEaR AR R o R a L e sane
condi tions ahopeéerwbﬁcpowaboma;kedﬂd Shorter than e cae wheté al
surface pot ephéalnobrhBhgafaBoTHRS 209U waldQskdts 1N the case where fhe

I nt er nedi at e pol yner wever , e time for the magnitude of
the surface potential to be attenuated by 5 1 dBin the-
t enper at ur e-Bgcééscribed absveypasihbe lher @lechirdde g aty kadat sdwrt er

Sbove, i nocSt nehe REPPShE SPUBELaPEBRRICEE s HPRRAR AR i on crpl oys
the i nt@rnedpeiyméd f£ilpohndel sf ELsiandwied diedsitonthel daddurddee el ectrode -
plate at thebigééogemﬁhgiEQSESHESQEEEES %Lm%ggature of the
intermediate film, the fusionewelding temperature is
relatively low, thereby making the fusibh-welding
easier. In addition, since'the melting point of the
15 polymer film for polarization is higher than the
fusion-welding temperature; the polymer film for
polarization fusion-welded to the electrode plate is
uniformly thick, physically stéble and long-lived. As
éompared with the case of using an adhesive binder, the
20 fusion-welding provides for enhanced workability.of the
polymer film for polarization and ensures uniform:
joining of the film to the electrdde pléte'over.thé
entire area thereof. Moreover, the electrode electret
of this invention is suitable for mass production.

25 In the foregoing, the polymer film for polarization is
fusion-welded to the electrode plate and then rendered
- into an eiectret,-bUt it is also possible to polarize
the polymer film in advance and then fusion-weld the
polarized film.to the electrode plate using the
30 intermediate polymer film. In this case, since the
fusion-welding takes place a temperature lower than the
. melting point of the,polymer film for polarization, the
polarization of the polymer film.is-hardly deteriorated.
Further, the conditions for fusion-welding, such as



internedi'ate film the. f usi on- meldlng tenperature I S relatlvely | ow,
t her eby neking the fusion-wel di ng-ieasi et i'h addition, since the melting DA

poi nt of the 15 .pofynmer.filmfor pol arization is hlgher t han t he

f usi on-wel di ng tenperature the polyner filmfor polarization fusion-welded
to the electrode plate is unifornmy thigk,-physically stable and

| ong-1ived. As conpared with the case of using an adhesive binder, the 20

f 0si on- wel di ng provi des for.enhanced workability of«ihe polyner filmfor

polarization ajwhgdrad e Wid qrmeplﬁ@gsmsﬁamiainytahéheaﬂéeskreﬂe plate
over the entire area the eover,.the electrod elec% gt of tFﬂs
e
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pol ymer film far q&é¢ﬂnéﬁulsnlthaﬁLﬁgé&ngWidﬁdpébatheaeientcaﬂebelate and

t hen renderedddg éykégeg%ﬁ{ﬁ] gﬁg twiéha%§€%98%0¥9£e to polarize the

polymer filmimn vance an on- wel arized filmito the

el ectrode pl atfexamwemrm makimeripdreseibbe yherreduee thethis case,
since the fusig@epmgldi ég@ﬁl F S fnd enperature lower than the melting
poi nt of the ponrrerfn%h or lF)jlarlzatlon t he pol ari zation of the polymner
filmis hardly deteriorated. Further t he condltlons for fusion-wel ding,

such as d- Ithe ﬁfﬁmﬁw@ %ﬂhﬁhéfegjzowmﬁuifi)ﬂmnéém by adbhieqes’ as the
agelng condi ti ons r.en t he arl ze | nto an ele
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for 5 fus@:escmalbbdlgqutrmads:g bg @dssaﬁalpolarxaaitlrentmethaé;aah

manuf act I ng etler@t o‘l;peodglcgs:hl‘ ?F;dlzﬂi f)é t oir?lgére?ﬁé éblﬂ)f@ﬂ be achi eved

not onIy y theé corona arlza
However, the corona dlscharge method is preferred since

it enables the polarization to be conducted in air at
room temperature using simple equipment. Further, uSing
the corona discharge polarization method, a number of

15 laminated members can be subjected to the pélarization
treatment in succession by feeding the laminated member
74 having the holes 80 shown in Figure 6 to a corona
discharge polarization room.by means of a belt

. conveyor. In this case, a conductive belt conveyor is

.20 employed and is electrically earthed, with the -
electrode plate being in contact with the belt conveyor.

It is preferred that the side of the electrode plate to
which the intermediate polymer f£ilm is fusion-welded is
roughened by sand-blasting using, for example, a No. 80

25 to 600 sand-blast. In such a case, .the rough surface
produces a key for the intermediate polymer £ilm,
making'it'difficult for the £ilm to be peeled off. In
the case where the polymer £ilm for polarization is

(&4

fusion-welded to the electrode plate first and then

30 polarized, providing a rough surface on the electrode
plate increases its effective area for polarization.
This causes scattering of potential lines and increases
the number of potential'lines of the polarized polymer
film per unit area, so that the applied voltage per '



5o/ i bed but also by a heat polarization nethod,, an 10 .° electron beam -

i zation nethod and so forth. However, the corona discharge nethod is
rred since it ‘enables the polarization to be conducted,in air at room
enpgrature using sinple equipnent. Further, using the corona di scharge

- potarization nmethod, a nunber of 15= 13 ami nated nenbers can be subj ect ed

to the polarization treatnent in succession by feeding the | am nated nmenber—~,
74 having the holes 80 shown in Figure 6 to a corona discharge polarizati om*
room by nean$néf Argaé| dscdneEEssed andhipo lagdzatd avridumesfomeed conveyor
is 20 e”p‘sﬁfﬁﬁciléﬁtllz a@nacunli¢alrmiyeaddad sMddid.he el ectrode plate
being in contact with the belt conveyor. It is preferred that the side of
the el ectrode plate to which the internediate polyner filmis fusion-wel ded

i s roughened by sand-bl asting using, for exanple, a No. 80 25 to 600
sand-blast. In such a case, .the rough surface produces a key for the
internmediate polynmer film making it difficult for the filmto be peel ed

off. In the case where the polymer filmfor polarization is fusion-wel ded

to the electrode plate first and then 30 pol ari zed, providing a rough
surface on the electrode plate increases its effective area for

pol ari zation. This causes scattering of potential |lines and increases the
.nunber of potential |ines of the polarized polyner filmper unit area, so
that the applied voltage per =~ - 15 - unit area is increased and )
pol ari zation is perfornmed sufficiently and uniformy and is stable. S

s



- 16" - 11 111 111 CLAIMS: 1. A nethod of manufacturing an -
el ectrode plate electret for an electrostatic txgg_nggéig;EEggi;L; fe )]
transducer, wherein a polywer filmfor polarization 1S ed to an
el ectrode plate and is then pol arized, and whereij ' Bgl udes the
steps of: formng a |aninated menber pylfnserti nummmﬂwm’ltﬂ yner film
for polarization and the el ectrode plate an interfedfate pol ¥ film

hé#ing a lower nelting 10 poi nt than the polynmer filmfor polarization,
and heating the l'am nated nenber at a tenperature near the nelting point of
-the internediate polynmer filmto fusion-weld the polymer filmfor

pol arization to the electrode plate through the internediate polynmer film
15 2. A nethod as clainmed in claim1, wherein the fusion welding is
effected by placing a plurality of said | am nated nenbers one upon anot her

Wi th a separator interposed between adjacent nenbers, the separatoir having

a high nelting point than the 20 I nternmedi ate polynmer film-and bei ng
readily renovable fromthe electrode plate and the polyner fiimfor

pol ari zati on, QliaMssi ng the | ami nated nenbers in a thernostat while

gpplying pressure to the nenbers, and maintaining the thernostat at the

tenperature required for the fusion wel ding. - 17 - 3. A net hod as
cl’ained in cldi-mil, Whdaretiheod f IRaniutacthnimdeanieléotnede bylavati nuously

feeding the elAddqda A & N d sS4 %&5 | ot | af.e pol ymer
filmonto the el ectrode &;;ﬁt atne% om a sup%]f{/ gge%%ﬁ%#ﬁ %gﬁ‘?géeféarre speed
as t he e|ectr§@@q§Q3qgrQ”ﬂpere1n a polymer film for polarization is

5 attached to an electrode plate and is then polarized,

and wherein the method includes .the steps of:

forming a laminated member by inserting between the

polymer film_for polarization and the electrode plate

an intermediate polymer f£ilm having a lower melting
10 point than the polymer film for_poiarization; and

heating the laminated member at a temperature near the
melting point of the intermediate polymer film-to
fusion-weld the polymer film for polarization to the
electrode plate through the intermedigte polymer film.

15 2. A method as claimed in claim 1, wherein the
fusion welding is effected by placing a plurality of
said laminated members one upon another with a
separator interposed between adjacent members, the
separator'having a high melting point than the

20 intermediate polymer f£ilm and being readily removable
from the electrode plate and the polymer £film for
polarization, disposing the laminated members in a
thermostat while applying pressure to the members, and
maintaining the thermostat at the temperature required
for the fusion welding.
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hod as clainmed in claim 3, wher ei n. t‘he 10

“‘\“\‘\“ m a supply bobbin at the same speed as the
|$ effetted by passing the continously formed | ani nated

manu I’I ng an el ec q ectret
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il -18- 8. A nmethod as clained in claim?7, wherein

t he fusion Wf|dlng step al so serves to age the polarized pol yner f|Im
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method as claimed in clalm 3, wherein the

fuszon-weldlng step is effected by passing the
continously formed laminated member through a heating
furnace for a predetermined period of time.

5.'

A method ‘as claimed in any one of the preceding

claims, wherein the surface of the polymer film for
polarization required to contact the 1ntermed1ate-

6.

~polymer film 1s roughened

A method as claimed in'any one of claims 1 to 4,

wherein the intermediate polymer £film is 10 to 30 I
thick.

7.

" A method of manufacturing an electrode plate
electret for an electrostatic type electro-acoustic

transducer, wherein a polarized polymer film is

attached to an electrode plate, and wherein the method
includes the steps of:

forming a laminated member by insetting between the

- polarized polymer £ilm and the electrode plate an

intermediate polymer £ilm having a lower melting point
than the polarized polymer £ilm; and

heating the laminated member at a temperature near the

melting point of the intermediate polymer film to
fusion-weld the polarized polymer film to the electrode
plate through the intermediate polymer film.

:"i.
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9.. A nethod as clalned in cIa|n1Ior cIa|n17 5- 7T subs&antjally as
her ei nbefore described with referencé t o Flgures 4 ures b

of the acconpanying draw ngs. 10.  An el ectrode mﬂ Uﬁ
manuf act ured by a nethod as claimed in any precediny: ¢l ai

el ectrode plate el ectret for an elect¥qg atic type electro- acoustlc
transducer wherein a polarized polyner filmis attached to an el ectrode
phate and wherein an internediate polynmer film havirng a | ower nelting
poi nt than th&.pol ar iz eetpold) By dlidimeds ikb claigmitiviwhexeirettieeen, and | s

LFZL??OS@ gfg Eé‘%g'loég'?’req’t@l%g Zﬁ%gep[r;%c}y cﬁfﬂa}lén% it‘r})d %/éﬁk:rtgﬂeﬁcé e sur%ace of the

el ectrode pl apelymegoditidd. with the |nterned|ate pol ymer -fil mis roughened.
20 13. An el ectrode plate el ectret substantlally as herei nbefore

described with reference tqQ, and as shown in, Figure 3 of_ the acconpanylng
drawi ngs. The3rext of & I‘f@ts?}?é’claﬁ SAdigehdd wIain eord R By’ pbot ocopyi ng

t he applsi-cant sualsgamllaume&@ lu@reldﬂeﬂm Mc&.li[béﬂ with afefeslenés whi ch
are difficult to_read. The i nal escr %)Qt?e%heq t hese arrendrrents
rﬁn

rr;y be inspe&Ped 1GREERe 4PRN e§ ofF’t ei§ate

' accompanying draw1ngs.

10. An electrode plate electret manufactured by a
method as claimed in any preceding claim.

10 11. An electrode plate electret for an electrostatic
type electro-acoustic transducer wherein a polarized
polymer £ilm is attached to an electrode plate, and
wherein an intermediate polymer film having a lower
melting point than the polarized polymer f£ilm is

15 sandwiched between,'and is fusion welded to, the
polarized polymer £ilm and the electrode.

12. An electrode plate electret as claimed in claim
11, wherein the surface of the electrode plate in
contact with the intermediate polymer film is roughened.

20 13. An electrode plate electret substantially as
. . hereinbefore described with reference to, and as shown
in, Figure 3 of the accompanying drawings.
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