. w}~e3e?0F?1 | . 6TFFM 21 July 2003 COVPOUND ELECTRCOLYTI C LOUDSPEAKER
ASSEMBLY TECHNI CAL FIELD 5 The invention pertains to the general field of
el ectrol ytic | oudspeakers an particularly to a conpound el ectrolytic
| oudspeaker assenbly tﬂﬂmMMHEW@E\ east two frane encl osed capacitive
transducers whi ch can in various physical configurations and
driven by a single transdusgtriver unit. 10 BACKGROUND ART2Aldy 2003

engi neers have Long endeavored to devel op | oudspeakers that are relatively
free fromdistortion and that have a frequency response which allows al
types of nmusic to be closely reproduced; Loudspeakers are categorized as
bei ng either nmagnetic speakers, 15 noving coil speakers, or non-nmagnetic,
el ectrostatic speakers/transducers. Due to the Fact that the instant
invention is cat dOMEARUNISEREECTRQISY RIG EOUDSREAKERGASHEMBIEY wil| focus
on these types of |oudspeakers. Mst conventional electrostatic speakers
consist of a flexible center nenbrane or di aphragm having on each side a
fixed el ectrode, which is desi griBRCHNICAE HE&Pe of a grid of 20 wires. The
wires are placed apart, thereby enabling sound waves, which are generated
by the novenent of the flexible nenbrane, to be emtted. The wires are held
W thin g diel ectyjeCidyBilonalchais fR{IR demdral R dMRtblyBX IRIEpARGPLAN RIS
coated with a highly-resistive material. The menbrane is suspended within
an open- | atpeitiseldtly taseompoundeiectrolytielosdipedge asspmely thay basalt leash o Gpme-at ed,

ol et r ost oo HRTER nflck SRt ARALEN R LR Al Hobeeliulln <5,

consi der ed ahd dbendypesingtrtransdueamndriverasitect s over the novi ng-coil type of
speakers. However, they have received generally poor  acceptance as a result
of the mechaicall conplexity of some designs, |ow acoustic output, the

requi r ggent 21 July 2003 2 gRCKGROUND ARifvel y large radiating area,
and a dependence upon the application of a relatively high d-c polarizing

bi as vol tage between the flexible diaphragmand the wire grid el ectrodes.
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capaci ty offréerfmm @iftotimnba0 tiat hatetasireqAeitty réspormsk hichedliowt b syipas btmsgerker s

Ao a retur tegoPkTE PRty TRUEPHErae LRy ER el ool T °°
whi ch aan ko aeGhetterds Oort ivd-rhapuetich elaktfistatis sRakdry raisdi@ra DePRItAd Actodul e,
such as a sub-woofer., L ) ) ) .
that the instant invention is categorized as electrostatic, this background art will focus on
these types of loudspeakers.
Most conventional electrostatic speakers consist of a flexible center membrane or
diaphragm having on each side a fixed electrode, which is designed in the shape of a grid of
20 wires. The wires ar€ placed apart, thereby enabling sound waves, which are generated by
the movement of the flexible membrane, to be emitted. The wires are held within a
dielectric insulation material, and the flexible membrane is coated with a highly-resistive
material. The membrane is suspended within an open-latticed frame between the electrode
wires so that when operated, relatively small segments of the diaphragm vibrate as a result
25  ofthe electrostatic fields acting upon the diaphragm.
Electrostatic speakers are considered to be superior in many respects over the
moving-coil type of speakers. However, they have received generally poor acceptance as a

result of the mechanical complexity of some designs, low acoustic output, the requirement
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© Tor all eviate sonme of the above problens, transducers utilizing electrets as
the 10 di aphragm have been utilized The el ectret di aphragmwas thought to
be permanently pol arized or charged, and therefore did not require a
separate polarizing d-c voltage. However, these electrets have been found
to be unsatisfactory for application as | oudspeakers because the audio

| evel has a tendency to decay. A search of the prior art di d2inmiy ztoscl ose
any patents that read directly on the clains 15 of the instant invention
however, the following U S. patents were considered related: Patent No.

I nventor |ssue Date 5,392,358 Driver 21 February 1995 4,160,882 Driver 10
July 1979 3,942,029 _ Kawakam , et al 22varch 1976 20 3, 705,312 Sessler, et
al 5 Decenmber 1971 3, 345,469 Rod 3 Cctober 1967 The 5, 392,358 Driver patent

di scl oses ag i ngr ove .eL e[ct,r ol X‘t I C Ioudsngealéer gsserrblb/ hat is.desg’hgned to
reproduce a' BroSYBRRA G 316 '§Iain AP 47k IPRFpdLsE APeP the BRlsPPTCBhE st s
of a thin, nMiveRgipkidcpalaRag tidsweltigedrsries tic fRRibleadidphpapadatiahe dire\sgd 25
unit. The transducer. consists of a ﬁ:onpoun d'\aghrasg{(nfurther consi sting of
a vi brat or ycledfdet  Eeceiagimienabipirg Bl fanan peshiryll gleetrostaticispeaker fefiviess & bips

respective {0Bt 88500 Wits AR0hyd al@ﬁiﬁg%ﬁ@gﬁg@?@ ad n%awr%spna%{%gbf RO 6101106

conpound di aphragnms a< a held captive asse e transducer
is driven awdttsoAtdibbnady dectrofiatict spaskethareonigablede capably wérireduce ndd-rahgky 2003

3 coupl es the di 0 gi | to. the transducer:s. front and back sectjions and
suppl i es ana'liinﬁélbeﬁla @@g?%ﬂg%ncﬁ ag‘s \%F‘ctuggogql?%'ttl%lésu?l ya'ﬁ?ﬁﬁﬁ@?to t’ﬁ%en‘i h?ss
section. Thigakaf hich icsn BS sbiaered Mlie IbISHEREGRATERDWOP bt 2 defrarkPRbdutant of
t he instant aPpI i (F:i‘g{ji on, 'the 4,160,882 Driver patent discloses an

el ectrost at EEF & WE%@“that functions as S a | oudspeaker, The transducer
consists of two pgr alidyhe ShiAPRE AR TooFAPIOLRARS brithsiirO il am%h!é‘s fpeets,
having different charge carrying characteri stics, that are sandw che

bet weenl@Gn dieplregrn diave Peanovidiaest | Vhe lelggtest diapbraguowas thougktgiesbe pameagdy at ed
by a centra .] gcat rfar l,ect r.i R ctive .sheet d a

di el ectric héggrézre?aqar cglgrr%gg\n %nﬁetggrgg){ ﬁé@n&({t hrg&léljg n%geg)tg?a\?/eetpg c2re hcdva}%éﬁ

di aphr agm THewaverphlieag nélectreiso haleebéeni tmhd ytoc berdunedtistaetorpyfor apphitatiére as
connected agrqss the secondary,.w ndjing of, an audi o transfornmer and the
cent er ed eI&@8%?@5?%Wwﬁﬁﬁdg%¥¥wgk§£@§%tpgbwﬁﬁﬁg%ﬁﬁd_to the center tap of
the transforner. ATaseh o€ Prib et did ASthsRIoB®AnyipateARRhdt RAdATedlUndnsStigna! the
two di aphragns are driven in a push-&ul.l refation to reproduce the audio
The 3, 942, oobthgimgiartanyenten kpweyas, distfoligvdrg dse pates werecopsidared felatad; ansducer
that can 15 be upjkj3¢d as either a gRegker . or nicrophOﬂQUeEg% t ransducer
consists of a vigrarrng pl ate or el eCtret di aphragm havi Mg a nonochar ge of
positive or 5383388 ve potenti aDrger its surface. The el e2i Feirustyaphosgm i s
made of a thi ynmer filmthat is bonded to a suppor t hat i form

t ensi on exigﬂggg pair of el ect™cally conductive elecﬁqggés arégg ought in
contact withogpppsite sides okaiviignpodtyner filnms, and appglr@ctrogygtic
shield, such as a nmesh, -covers 20 the surface of the two el ectrodes A d-c
vol t age2@ s Bi7AB3bbpl i ed acr osSessles ebdlect rodes to al | ow tSHeecgmbert198i t o heat
toits cure ature of 12 egrees C The el ectret i bsequ |y
cooled to p%%gﬂgéga guasi pergﬁgent state of electric p§”§$9 Ation 'The
3,705,3 | 2 Sessllae 132338 Diiserl pstes disvimehad hgroyedeplastiotgica ldubiipealier | m

el ectret. The met hod.includes placjn thin po r filmbetween two
el ect rodes f‘?ﬁ&'@nﬁﬁé?m\ﬁ H?F‘gé‘egﬁo E‘?pé‘?clé’ﬁgFﬁ’éoaBL%{ldeOflAg‘\g& el o%‘%ﬁg‘dfpe%rkey i's
then appl i edssagblp<ondifte of 8 Skh! AdHmSBENCAACiBYe transducer and a transducer driver

25  unit. The transducer consists of a compound diaphragm further consisting of a vibratory

center section having attached to each of its surfaces a respective front section and a back
section  All three sections of the compound diaphragms ate held captive by a frame

assembly. The transducer is driven and controlled by the transducer driver unit which



" el enments for about one mnute at roomtenperature and at atnospheric
pressure The nethod produces charge-densities which are greater by a factor
of three than those previously reported 21 July 2003 4 The 3, 315,4& Rod
pat ent di scloses a | oudspeaker that operates on el ectrostatic principles
The speaker consists of a centrally |ocated novabl e di aphragm which is
coated on both sides with a thin, flexible electrically condachilygodiayer On
each side of the diaphragmis located at | east one hernetically seal ed
plastic dielectric sheet When air or 5 other gas is trapped between the
sheets and the diaphragm a buffer zone is created To each outer-nost
dielectric sheet is attached an el ectrode and to the centered conductive

di aphragmis |likew se attached an el ectrode. The two buffer electrodes are
connect ed acupisstht hedeesgndas yhanramkidnger'sf frant stndpbaglp seetans fapd nepplandint he

di aphragm el ectrode is conprect hrquah a d-c veltage source to a
centertap B?FGE‘HQte?’r%ﬁz)f“Srvﬁgzr‘b.e t?ﬁge Er@’sg?%ﬁgfcgrg(r’fesre‘ctslonpr ?ﬁ‘&rpﬂ @ RAHg s
connect ed X hechiapbr AURDAIME G agplgadlof tHeadstdns aghditdtioad from the si gnal
input froma conventional |owinpedance anplifier. D SCLOSURE CF THE

| NVENTI ON 15 Thdhedns8aRe Delvercratet gissleses an gleprenstadie taasdupgs)that dinctiprssasd

herein is designadedt threerﬁﬁﬁg}:'&%oﬁsi@{%%ﬂ{c&%ll@fdiﬁﬁﬂ%ﬁﬂ%m SorBL S Inits

nost basi c ge5|gn the assenbly consists of a) A capacitive tr cer
conpri si ng phstoosipa s hdviog difbreatgrimafga carnang dempteristicaghat afe sndwehat mtwéanom
wher e ext ends1 a front stat o el gﬁt rodg rear stator gr om 20 lV\/geredext ends
a rear stafBFeaiigdlycoplichyiager c die &¥O faaﬁfﬁﬁ%ﬁﬁef%"rw% ¥ 8 &R ally decate

di aphragm gbe@shicadtcuiillydcdhii@mme dissemtd ¥ ddRsirg iederiad sedsmed béthees ggpound

di aphragmin a manner which allows the center diapluagmto flex in a

forward angondugtveasheet@nd exahidpphiagpg 1 daphgemysnorirclcal sepdpctiysilayehi ch
interfages ., W LSSt I : an 8ol e and
e di oo uatvAreaRt CfoR (i sl \ARARE OF an Vel FAKILERE Bld BleRehfedS 00
passes t he ebitgnaly cooduchiec deetpoeandeai¢cioiheepniontrerad thenisansfogmed.  Thuswelent he

center di ar[)}per farlgm“oin%ers% %%Bﬁe%n% a‘t’x\éd}ohsiéx{l?ttﬁptw& cﬂgph%@#lsoarg 'd%Oé‘rl in a push-pull
relation to reproduce the audio
The 3,942,029 Kawakami et al patent discloses an electrostatic transducer that can
15 be utilized as either a speaker or microphone. The transducer consists of a vibrating plate
or electret diaphragm having a monocharge of positive or negative potential on its surface.
The electret diaphragm is made of a thin polymer film that is bonded to a support so that
uniform tension exists. A pair of electrically conductive electrodes are brought in contact
with opposite sides of the polymer filins, and an electrostatic shield, such as a mesh, covers
20 the surface of the two electrodes A d-c voltage is time-applied across the electrodes to
allow the electret to heat to its cure temperature of 120 degrees C  The electret is
subsequently cooled to produce a quasi permanent state of electric polarization
The 3,705,312 Sessler patent discloses a method for preparing a thin-film electret.
The method includes placing a thin polymer film between two electrodes together with a
25  dielectric plate A voltage of about 30 kev is then applied across the resulting sandwich of
elements for about one minute at room temperature and at atmospheric pressure The
method produces charge-densities which are greater by a factor of three than those

previously reported



21 July 2003 5 The capacitive transducer is designed to be used singularly
or a plurality of capacitive transducers can be electrically and physically
.interconnected and operated Various series, parallel, and series-parallel
conbi nati ons of capacitive transducers can be 5 arranged to provide an
optinmum |istening performance As an exanple, foul configurations are
presented In the first configuration at |east two capacitiveltlupidd8dcers
are placed in a side-byside horizontal configuration The second
configuration is simlar to the first with a space | ocated between each
hair of capacitive transducers In the thjrd configuration at |east tw 10
capacitive transducers are stacked in a vertical configuration wth the

| ower surface of one transducer placed on the upper surface of a second
transducer In thdheddrPHOR &erlingtanatliselpses pdovdsperket (g operalfs au cleeisositis
arranged in 10kd Z@at Lgur.at i ! i : - 0f LI St
capacitive P?gﬂ@%té@?Sg%ﬁ%fgﬁggaf?ﬁ5§ﬂgm%5?g§$gg??ﬁ%@a%?&%ﬁg@gg#H%akh

t ransducer . ohrbotihisiges aith tahthimg nifekigler eledtmealleaohdustve lagér t OanedbicidesoStiar e a
common statar. |n al] of the 15 above.c nfiﬂééﬁthogsltpe Fl?ak§odes can be
el ect ri cal | $2RYABBAT BGAIEh A Ras OBnPSTmEGads S UG EEIPLGENGE WY HEA A4S
connect egl t giHehBastit &ASHIRIWEN itheCihestRbhd WRididphiagmO RSLEEECLbNBYs &BaeXt gpnal
audi o source such as a receiver-anplifier In view of the above discl osure,

it is the peaghequerongsediclestrictsheetiinatéashodomn electidsdie do dbpseniered apnestiveve

tr a.”sducer tdﬂ?lﬁ]ragrﬁrls lﬂﬁevﬁgeeﬁtrtd’chgcﬂirln ¥lebtBd el CPRNESS %Qﬁ‘é}ﬂ%ecﬂ%){éé gr@léo}{ne%gd
posi ti oned w ther capacitive transducers to provide various placenent
confi gur at i etrsss thade¢dndéry cwindibg of pestept-e traysfarmei agd ¢het diapis e etectlodev Br
unit. Il addition to the primary object of the invéntion it .is al an
obj ect of ¢ AR RuAN b U Gl EE D o Breth Sb Y e pe e
assenbl yo t hatns(staRe's PAmafyasHdingistddandoied o Hiegtikphragiodrigssipal thadie desveaal |y
required to operate 25 conventional electrolytic |oudspeakers, can be

| ocat ed in W81 BEsLE Byt fémﬁlaﬁweﬂ?@ﬂ'sloY’ﬁ@Pe‘éP%ﬁ WRlifiglossi bl e with current
magneti c novi ng-coil | oudspeakers, is reliable and easily naintained, 21
July 2003 6 can be produced by a process that is easily controlled and is
time efficient, and is costDISUIEIVRE OF OO VENTtGONsuner' s and

manuf acturer's point of view These and ot her objects and advantages of the
present invention will becone apparent fromthe subsequent detail ed
descriptfon of t@eRbebeUldedetbltielildupieakotthsichhlybdisgiped dedirCisaiefgnddaken i n
conjunction with the acconpanyi ng g awi ngs BEST MODE FOR CARRYI NG OQUT THE
| NVENTI ON THePrerise angserdd Oﬁé‘FraW % B Whe It Sipnshbass desteandhg ppssmbly

| oudspeaker gssgdpy 10 10 is presented in ternms of a preferred enbodi nent
that can be arranged in various placenent configurations. The preferred
enbodi nent, as showh capacivGURESuder tamprisingcotaprriosadi digphragu firthieocoreprisimgnt s a

capacitive transduce 2.and.a tr.ansducer iver.unit 116 The acitive
transducer 12, as S%Em]# ﬁ_t%O%ﬁB’f‘o%l?fredfxi E&qfoﬁlyﬁaaﬂ oG R Sgﬁgr frorm
20 where extends a rear stator electrode and a center diaphragm from where

extends a diaphragm electrode,

b) a fiame assembly designed to suspend the compound diaphragm in a manner
which allows the center diaphragm to flex in a forward and rearward direction,
and

25 ¢) a transducer driver unit which interfaces with the first stator electrode, the rear
stator electrode and the diaphragm electrode  When the unit is applied an
audio signal, the unit passes the signal to the compound diaphragm whete the

signal drives the center diaphragm in synchrony with the applied audio signal



" el evational -sectional viewin FIGURE Z, is conprised of a conpound

di aphragm 14 which 15 is further conprised of a front stator 16, a rear
,stator 34 and a center diaphragm54. The entire conpound di aphragm 14 is
suspended within a frame assenbly 84. The front stator 16, as shown in

FI GURE 2, consists of an integrated structure conprising an outer

i nsul ati ng nmenber 18 having an outer side 20 and an inner siQEhggzmgnd an
i nner insulating nenber- 24 also having an outer side 26 and an I nner side
28 Between 20 the inner side 22 of the outer insulating nmenber 18 and the
outer side 26 of the insulating nenber 24 is positioned a conductive |ayer
30 Penetrating the front stator 16 is a plurality of lateral front stator
perforations 31. In electrical contact with the front stator 16 is a front
stator electrode 32 which interfaces with the transducer driver unit 116 as
shown in FIGQURE 1. 2 -~ The.r tat or. ' i I .
consists of a si%?ﬁ§$mf%¥§é%§$%8§s§ﬁ§%¥ﬁ$%ugge3k§9f?%g¥ﬁ%fﬁfg ﬁgﬁg %f
conpri ses adapaditiver tramdudesd cay beredvoeicalB6 advb physgallyn invert @mested end Soparatedan

i nner side 40, and.an inner insul ati menber. 42 al so. havi ng, an outer side
44 and an | WS SFIRS. HE AL AR SRS R ORI 4 COPCIE TBIRESTS S8 PSt | ng

nmenber 36 agithnge kol YlhikRO0BB Sptinfien OlktgS ipdforian@f t ® laANefaniphSulaat i ng
menber 42 is positioned a conductive |ayer 48 Penetrating the rear stator
is a plural $anigeptiongrerpipseni8dr stator perforations 49. 1n electrica
contact with the,rezg r .34 i - Whi al so
interfaces with PH@QF?Z%§§ dg@ﬁg?%@QHQEQ%ﬁ%h%&gﬁg§h§9%&%Q§ﬁégwggﬁﬁhY-5 The
out er and i sidhehorizostal @hiigngatianiithe secbBd 24nf@uradtibe i dsimddr te tist frst dith asshce he

outer and inner jnsulating.nenbers, 36,42 of the rear” stator, 34 are

const r uct edlr‘]’B?te‘ﬁ ‘?ﬁwﬁ%ﬁﬁl&g?‘%ﬁﬁﬁ"t%‘r"feéfjlanséﬂ%eﬁs I @59 i°8'.‘ﬁgﬁﬂ§‘°88h@%f‘i"9/e

| ayer 3 48ca4padicondkdice®fardstaRodlincd verealBIndburdGorowitiat iAot ChiHY® Tt i on

78, such as a paint having suspended netal panicles, that is sprayed onto
@

the inner siresducst plagrd asuberppghsirfaphela sepand teansdnserdniies Burth gorfiguratipg o,  at
| east 10 th ol J : i -}p@g i RpRer 24
of the fron@eg éggyéggmgﬁ%ﬁ$ﬁgq§§?gé“f%gu Sﬁ?ﬁﬁhﬁ@%ggi 3 lllg%elt é |nn§r

i nsul ati ng oftarbest capacitfe trdnsducemabugingtvwith B4 ontee swbwe bf ast@dd tfansiupat dni al

that offers  sufficie structyral inteqgrity. ,The third a final nment
Lhat comar  ubtlopitg <Biasidion oot aOiFRild s it Shfort, o 585G
di aphr agsm i shaR@sdohii@i@sbnk thé ckRR6RA dattl I elotsibillp dnnedanso ahatlénlp thRaci ng

el enent 82, between the inner side 22 of the front stator 16 and the inner

side 40 of tlRgradenremginaybieh aue cRanesteER thenlransdyIREIver yply which isrpperated byr

di aphragm 54, | gefa04ib S6HcQluchad 4 feslivdrlahifliR$ and a second film 62. The
first filmhas a conductive surface 58 that faces inward and a

non- conduct i ve slrYiagef 68 abtratdiclegs, ibiathwenranary pietiof the invengomstequeodiicti | m 62

has a conduct, ve surf.ace 64 that  faces.in nd a _non-conductive surface
%0 6o hat foSE SiRpRG REsARS, ik R e MR oo nRe R SHE vl 155
the firss fpbdidned sl diliee caalive transducery foqeevifel vatvut pcananronfgutatios? can
be in direct contact, or a thin resilient or baonding naterial 72, as al so
shown in FI &sRbatzan baapgsaed brasedle baisdeehdiseutio conducti ve surfaces The

resilient materi gl adllﬁioﬁﬁlgugg)ﬁﬁiaéloggéﬁé’ftﬁ@iﬂéén%r?it%w@anq;bie%%f%% fAlertibpcan be

sprayed onto the two I nterfacin aces or onto a single surface of the
25 conduct i weprsdudeacenipBuiGieldcrobtiemtidipeaider assemnbdythatvi t h t he cent er di apt uagm
54 is a diapl>ragm gl ectrode 6? Ep‘ch gls$ jnté[faces Wﬂth th@ transducer
driver unit 116. *THECE PaSHtedpe Bk §gpa! ghT P'ag Y¢a8g nGHg!y feuied I eREHE an
audi o spgnal provi deglvénfiodd eRxtdytiRabudaptdi@s,sour ce such as a
receiver-anplifier 126 as shown in broken lines in FIGJRE 1 '"fire 21 July
2003 8 transducer dednterlogadin yarpus psatREPositignsthal are BRROsPRIn Mth GurFentt he
audi o signal which e | uagm 51 to flex in synchrony with
t he audi o signal toﬁ%g%%Eggngﬁqgﬂgﬁgﬂgﬂgﬁ%t. The audi o output is applied

t hrough t he perf er ai radinlse 2id b8y thangaihal]l respectively on the front and rear
stators 16,34 to the outside environment 5 The spacing el enent 82
separating the center diaphragm54 fromthe front and rear stator 16,34 can
consi st of single standoff that is dinensioned to fit around the



© peri.neter edge of the center diaphragm54 Alternatively, the spacing

el ement 82 can consist of a plurality of standoffs 83 that are sel ectively
positioned around the non conductive surfaces 60,66 of the center diapluagm
54 By selectively spacing and altering 10 the quantity of standoffs 83, the
frequency response of the assenbly 10 can be adjusted to provide a desired
effect The entire conpound di aphragm 14 is held in a suspend&diuly 2003
configuration by the frame assenbly 84 as shown ill FIGQURES 2 and 10. The
frame assenbly 84 is attached to the conpound di aphragm 14 in a manner
which allows the center diaphragmto flex in at 5 forward and backward
direction in synchrony with an audi o sidnal applied by the transducer
driver unit 116 The frane assenbly, as best shown in FIGURE 9, consists of
a front section §6 apd. grdud 8 a)aegktm@seamﬁcomrem q%@%ttlnoéwefﬁ&em ngludes an
i nner surface 88, an outer sur e 90, an upper surface 92, a lower surface
94, a right surfaceis Gt effittive ﬂr@ﬁbotbuwbaweg’sand_mmogeer submntrqﬁalewsectl on

100 incl udes an ner ur 2 out er supface 2

surface 106, a I r?th ebi?fgs ,‘“édaadvr‘ﬁttag?u?ﬁgcep rfsfﬁt '45’ g gint g‘%ﬁ?’? ace
112 The twoappasdie f@mﬂubqnsse&&nﬁeamceartiebmpﬁa@l@f@ﬁe prrexema@remb@mduﬁtt hndethe

mat eri al J'are hel d toget her, by an attachnment neans 114, such as screws,

cl anps ot aﬁPP&d%sql‘V‘@s trken I8 GRPBRANAN BB dieraSPIPRARYING dEers¥ker assenbly 10 is
fabricated with a capacitive transducer 12 that can be made in various
practical dinmensions such as 12 by 16 inches 25 (30 5 by 40 6 cm) A single
assenbly 1 U can be RESHIMODEHROR GARRNINGODUTIIFHE INVENTIQN t i pl e
capacitive transducers with a single transducer driver unit 116 can al so be
used Four such multiple configurations are disclosed as exanples in FlI GURES
5-10 In FI GURE 5Tae bést Aibd€ Ronargtinigoduit diz doamps\hrMhecwbsztieldmdgiealleea&Emblwosai d
capacitive . 21 July 2003 9 transducers 121are | aced in a horlzontal

conf i gut@t i BrPreIeRRd GRS it P& IGIPLFROGENGF that ean e argapgy “é{'é%‘éﬁﬁ’las?e’ﬂﬂ“
abutting theolmhitatish FARSEBES eroifs@Nthsfshawe ineSIERIMEY 184 IsTboldplised of
configuration the front stator electrodes 32, the rear stator electrodes 50
arid the di hphmagrelemens r oeRpacite teansdusereldiand e aransdugesisivaenuset il paral l el to
produce, as sho

single rear sta\t/\@rh!eg p%mf qgﬁgg%eaﬁzd% E’g)lk)ﬁ f‘mgilt‘:k% ?amﬁnglgmggnﬁéFle in
the three sekagdmnﬂlseatohaldm inrl6URECR 1motﬂpnkdfaieoftar®n$dumbdxaldmgneﬂ4 which 116.
In FI GURE second .confiquration js shown in at t ot

capaci tive fsrfgﬂg‘ﬂlﬁ’e@i’gseﬂ??f&&@“b?tg{?bbé 2rfea] SHQT A "Hﬁeﬁ Ce@&?ﬁplagﬁrﬁﬁf’yﬁn Meth the
right surf a@@m@@orﬁﬁo@dfdiapﬁltagaaq4ﬁ§@@&n@&§@m ¥ fithe S3@GEN gapart fromthe left
surface 98 of a second franme assenbly 84 by neans of a spacer 70. 1n this
configuration thdhe rf@ﬁt statont!6r aethernip ddQUBE 2.tqeasiste gF a8 fnjegipted seettyiedes 50
and the dia e I

Produce, - as CopBa iy R AR ) Rl R SHBI0ERA Bohd PR, 0, o
rear statoraeheeimﬂmﬁmgawamdnBiSMﬂnggdnaphragmﬁéhmtmrmdﬁs@ﬁZSwﬁRh&mn t he
three s gle el ectrodes 35 interface with t ransduce rive unit. 116. In
I GURE. 70 Tt S5e OR.0F Hhectty SR GG TH oo AP anh kron ke 2l Bty o
transducer s plehRf £4 @{p@:ﬁt‘%ﬂueﬂ B cBnddStiel 152} 3¢ MPthbeMngtheoFotitalbr 1 B S NRahLy
surface 92 of a first frame assenbly 84 abutting with the |ower surface 94
of a second of fatana figgswarbl Bermtions It Hp sleetopd contrc tyiBrhe fient Slatmit! 6 st affomt

el ectrodes gélortcbecur é”‘r32s$vﬁ}: mtSJfa%gst CVQQ e%@mﬁiﬂgﬁ mﬁre?Qmﬁ“lq h;{sa&%n n

el ectrodes ar'e el ectrica y connecte In parall to pro uce a single
front statofFl@Ua&Etrode 32, a single rear stator electrode 50 and a single

di aphra melectroe68 Wnerelnth t hre [ electro es interface with
the t raﬁ§ducer dringFar siter 3t g Alg9 %9@@3 &@m s fEWSthe & 3 ‘EereUmeﬁ

confi gurati Qpyciags @i @H sla@R%hd E(V)@prﬁ@@ﬁ?dnhér\’lﬁsullefnﬂg%%@f 56 i & Rkaced in
a hori zont al conflguratlon with the inner surface 88 of a first 25 franme

assenbl y 84 sidbdBtandgn winehsidhed, aod en ingerripmbrdng epbeid S dswhayingr armiassienbl y

84. As 44 and an inner side 46 Between the inner side 40 of the outer insulating member 36 and




shown in FIGURE 9, in this configuration a conmon stator 52 is utilized,
thus, if six capacitive transducers 12 are used, seven stators 52 and six
center diaphragnms 54 will be required 21 July 2003 10 Electrically, as

al so shown in FIGURE 9, the rear stator 34 is sequentially connected to the
second commom stator 52, the fourth conmon stator 52 and to the front
stator 16 which termnates with the front stator el ectrode 32 Jily003 r st
comon stator 52 is connected to the this d cormon stator 52 and to the
fifth conmon stator- which 5 termnates with the rear stator el ectrode 50.
The first, third and fifth center diaphragns 54 are sequentially connected
as are the second, fourth and sixth diaphragns 54 Both of the center

di aphragm sequences ternminate at a di aphragm el ectrode 68 which is
connect ed t Beeuidisidegdpefstig inper BiFulaingdiemhe) 8237 ASNAYFY dgendugtive Foeratd ty of
the bias vobiageisdeResdents 4panibe 1868l @i Qhof PEIHRATAUCER elEkivgr unit
116. 10 In FIGQURE™11 i s shown a nethod by which two capacitive transducers
12 are mai ntaitimevithrihareaniatot a4 iscorehi gatpaeledrpdeypOreaietsalest intanfageshwtli the 118

or a plural of c¢l.a : . i] e bayenti on has been described in
conpl ete deb%%ﬂm§ﬁ§n6$§§%ﬁﬁgﬁf§%gﬁgﬂﬁnﬁ% Ee acconpanying drawings, it is

not to be |imtedhéeutetah dadrabsubiing nbeBersaBP4 i dtegrst @ndr 16 abhefduat | ons
may be made in the invention wthout departinﬂﬂfron1the spi.rit and scope

t her eof Hendd npg isuladpes@epbrey’ ¢4 dolereanHyfonfitagicPnsyaict of aet-erduddivg f or ms

which may cofkqu LB B filgic] 3ROVEARCARTayRE 9088 fn EdiRisCHREARRL L RletE 76 21
July 2003 11 CLAIMS 1. A conpound el ectrol ytic | oudspeaker assenbl

y
conpri si ng: oA @ndapaciseluie 78.amshive @r pamnprving] sgpendgd metebppuigles) tWataishr agm
further conpris "o té? ?ng%cffé({egﬁ%thghagro arndcfrg)nrépfn's&ét?r%imc(n@ersa& wrﬁé%:agfe?skgt ' ng

menber havi dﬁgﬁ out I'nner "SI de, an 1 nner
menber havi 1@ oarer dighietingShelabeansl oathe inmaeinsuddtidg mefnbyr 24 afthel froiti svadorl 1@yaaH

posi ti oned hetween the inner side of the outer insulati menber and t he
buter side BE oLHE Mspitee PREG Aok d R arslagE memby g et e otnias S e
perforati onéons&?ate@offanﬂmﬁamt BiferELBsdidro dRuck Balhiggty i cal contact with said
front stator, 2) a rear stator conprising, (a) an outer insulating nmenber
havi ng an out er 3Jhelethizddnd finglraiemensitlpé combyisesnhg eerapoundglidrdraany | fremther

nav1 19, a0 UL SRS D PO e Sle RSB ORI,
the innes i Bsphahd slgmern®Erbeteth the pinar silde 0P affthé fitoar afatqpeld ardathedmser (e) a
rear stator si%le% toE‘t Celze;eziirnsteﬁlore gﬁ% zrlsl s(i]%lwncn(l) %8%‘@ f QndS 3i .dTlEee&Bteﬂilaa})}?rggm 54
is comprised of a first film 56 and a second film 62. The first film has a conductive surface
58 that faces inward and a non-conductive surface 60 that faces outward. Likewise, the
second film 62 has a conductive surface 64 that faces inward and a non-conductive surface
20 66 that faces outward As shown in FIGURE 2, the conductive surface 58 on the first film
56 and the conductive surface 64 on the second film 62 can be in direct contact, or a thin
resilient or bonding material 72, as also shown in FIGURE 2, can be located between the
two conductive surfaces The resilient material 72 can consist of a separate sheet of
material or can be sprayed onto the two interfacing surfaces or onto a single surface of the
25  conductive surface 58,64 In electrical contact with the center diaphragm 54 is a
diaphragm electrode 68 which also interfaces with the transducer driver unit 116. The
transducer driver unit 116 is designed to accept an audio signal provided by an external

audio source such as a receiver-amplifier 126 as shown in broken lines in FIGURE 1 The



3) a center diaphragmpositioned in a spaced rel ationship between the inner
side of said front stator and the inner side of said rear stator, said
center diaphragmconprising: (a) a first film having a conductive surface
that faces inward and a nonconductive surface that faces outward, (b) a
second fil mhaving a conductive surface that faces inward and t hat
interfaces with the conductive surface on the first film arfd Jaly2003

non- conductive surface that faces outward, (c) a diaphragm el ectrode in

el ectrical contact with the first filmand the second film 21 July 2003
12 (d) a franme assenbly dinensioned to Qol d said conmpound di aphragmin a
suspended configuration which allows said center diaphragmto flex in a
forward and rearward direction, and B. a transducer driver unit which

i nterfaces winkducsiaitves ampoured paidage raagpnad yomreansdigd td hiee hiidiotsightiladBich

el ectrode, the rear stgtﬂ el ecctr?ﬁje.and B! he di.%pgra el ectrode, wherein
said unt ac@Ess heeenieh SERMAG aldiOd CE 1y AICQRY Wit 4Bt Ao S18pH P splFtihg
signal, whigRiCaupes SBiedakNiogipudiiRRRFIRA MicAgh tBX peffomybENBOAY Weithi t he
audi o signal to produce an audio output that s applied through said front
and rear stigsnsetdvelyonithefrouasi aar aaers Onifeathe autsiqafavisayesmhl y as speci fi ed
in claiml wherein. S i | af.4 gﬁggr . i nn

i nsul at irg]ng nenberq(l)lf@ tsg%acﬁ% %l?l{(l)ér?ﬁ? Sgg %D?(F)artlhgﬁ%scglwgprgg r 'ﬁastl‘g?m}l@% c(l(r)dr}r]rt)(r?lﬁdsed of
a material deavitagr S63dctanr @nsistnbegingle ystandoff Tine iasiseaisiopedaso sipeaciuhi atbde i n

claim2 wherein the outer insulatjn nber _and the inner insul aging nenber
i's compri seRfIBEIPHIEES Pﬁﬁle@en*ﬁﬁéma oy &G%‘b‘&sfyf ?’éﬁ’dsﬁaﬁ“‘éle}aﬁ“}ﬁ“?,%\ﬁ‘ig?ei n

the conductiggist 8y &rpl@hlitg adfdsthiidont 8st @hohreadibcalyd pbfddnedt AbRd ihe P i sed
of a conductive netal. 5. The assenbly as specified’in claim4 wherein the

conduct i ve qogeqtivepuriigpdod ¢oeli the eete diaphiggwaitd Byewleckyelit acing aebifisringed of
a condugfi v I ! | j er
noul at th. (e St G gif 4% DERYER, O8bhee DEUCIRRILR) R Ste aiGcdth

conduct i ve olide a desired effeshpri sed of a conductive paint havi ng suspended
metal particles.,.7. The assenfl s specified in claiml wherein t

conduct i ve surfabe 8%"? RPN t(}{?p%fﬁﬁg{"aﬁﬁ'st}ﬁgddltr:]o%a{fg?q%% Cg\é\%ué@ém 4 r}ﬁ‘fﬁe
second fil nirgthe &8drblE BNhLhoWnAPRIGIGRES S ahd) 1@ TCartOnkanbly 88is altacheassenbl y
as specified in claim1l wherein between the tw conductjve surfaces of said

center di apte&gipound dizphiaem i e mernshivhiptalpyafhe anterdigpbragmripifigx fsa

speci 1 ed TRkl Ml pbRSRe] Rirdaiol. feRheios] SRl A0S BERldnnedsande

mai ntained In a spaced relationship Between the inner srde of said front

stator and trérediaendnivesiige] I Bwiftkmeassemblyatsdrestppown amEI@IRE Ispasista gf a

el ement. front section 86 and a rear section 100. The front section 86 includes an inner surface 88,

an outer surface 90, an upper surface 92, a lower surface 94, a right surface 96 and a left

surface 98. Likewise, the rear section 100 includes an inner surface 102, an outer surface

20 104, an upper surface 106, a lower surface 108, a right surface 110 and a left surface 112
The two frame sections 86,100 can be made of any non-conductive material and are held
together by an attachment means 114, such as screws, clamps or an adhesive

The compound electrolytic loudspeaker assembly 10 is fabricated with a capacitive

transducer 12 that can be made in various practical dimensions such as 12 by 16 inches

D
N

(305 by 406 cm) A single assembly 10 can be used or various configurations using
multiple capacitive transducers with a single transducer driver unit 116 can also be used
Four such multiple configurations are disclosed as examples in FIGURES 5-10

In FIGURE 5 a first configuration is shown wherein at least two said capacitive



21 July 2003 13 10. The assenbly as specified in claim9 wherein said
spacing elenent is conprised of single standoff dinensioned to fit around
.the perinmeter edge of said center diaphragm 11. The assenbly as specified
mclaim9 wherein said spacing elenent is conprised of a plurality of
standoffs that are selectively positioned around the non-conductive
surfaces of said center diaphragm 12. The assenbly as speciflikt,3003claim 1
wherein said frame assenbly conprises: a) a front section having an inner
surface, an outer surface, an upper surface, a |ower surface, a right
surface and a | eft surface, and b) a rear section having an inner surface,
an outer surface, an upper surface, a | ower surface, a right surface and a
| eft surface wherein between the two inner surfaces is suspended said
conpound di gRREGRH BNgle MRERI hdiRoARICWNSEEIJONIIRNG pBREurERE Db QN 2 &FL
attached by an attachnment neans. 13. The assenbly as specified in claim 12
wherei n at  fremgassenblysd shuitingdbe {aflyarfagea 3% af 8 speond Ty ags@ebly §4a Inghis zont al
configurat! ofhifhialiod M HofiD btaRHTAREBR! 32 TE Sk SAHIF ASHBEEY Yo APH! kNG the
| eft surface of a secon rame assenbly, wherein the front stator

el ect r odes, dinpleagneatecsoddsdi8 ok ebdcnvabscameciecha piraphtagnedekectsr thdes iar e

Stator ana HIGHRE Sghsose BePohdor s Ak Ba ek Sraed Sohdh fawss W

sai d transduiagliragh ed@fodeRitercinlthe thFéssifesddtibilesateFRelifh tael ramsdadentifivel 2
wherein at |least two said capacitive transducers are placed in a horizontal
configurati Bt W& h the right surface of a first frane assenbly having a

space with the lqu%%c% Qo SREQRSdN 18TBo S SHIRAY at ré@g%rt%rba{a{aﬁiv%ront
the r

stator el ectrodes, ear stator efectrodes and the diaphragmelectrodes
are el ectri vahsdycecotthaetpided m pborabhtel canbgyatgmiueich thesight keface Gatof stfiatt or ,

rear stator_.and di agh m el,ect r ade r ei:n e three,el ectrodes  i,nterface
Woh el FARSatieany &7 aeu Rt 0% Wi s RS DR FHRE HeRRER g Vs

speci fied i meglsaiM shacepTor gh thiatonfig@atior e finai slatoaplactiddey 821 thangdweirs are
pl aced in a vertjcal confi%_uration with the upegegr,s rface of a first frane

assenbl y abgestrasdgs WP 1ard ithe diapliagm Slrctradss 5 arg Forpcpted da @anllgf to

wher ei n the,fJiaBt o SRV inSHETREOFER sinkRediR fatc AcREIEE BN LiRglSFearRdid NE
di aphragm elpect rodes are electrically connected in parallel To produce a

si ngl e frontlegttatecy), andearsingteadiaphragmt elgptagsier &fy rwleraie theotheee pihgle eleatredes t hr ee

el ectrodgs interfa i.th said, & er driver unit. 16. The assenbly as
speci fi g% i TETAEF R Eﬂq\@%aé]? éﬁc%rddarltvgﬁ@zgt&tm said capacitive transducers are

pl aced i n a hori 20F@UREONSis ghavai iacthirdvicohfiguleioh nwieareis wit flese two acapadtse franme

assenbly abutting with the Quter surface of.a secqnd frane_as |y,

Wher i n’ ¢ ho TEFSHEerbth i el dh RN hLsuieh SELTEvRErERt FEROL CLAGTE he

di aphragm elgggiQd88lya4ebGlBE WithGR lowef QMBS LA h BeddAd BhmBlasdeRbRrgaduUGe a

single front stator, "‘rear stator and di aphraqm el ectrode, wherein the three
i

el ectrodes ithis eprfiguention tthe Santdstateariseiirdey 3ar theararusthtor eleptrodeneslasletibl y as
specifi %61 ! %ia%ié%l%lﬁq ee%fr\g@e%r& Qrelerpecgl'!l\%lg} %é%%fo fnoyisrggehzéjrgfo%ge a@?r{ﬁ!egﬁgtitglr -

configuration pal r of capaci uce a como
18. The asseniidrlcasod®; afsingld reat stltai alactr6debined @ sinple deaapagint dlacerode 68,

ansducers gre TRLILALIGE Lh AR SRULEC, AR UL gD DL IEALS O, o
FIGURES 8 and 9 show the fourth configuration, whetein at least two capacitive

transducers 12 are placed in a horizontal configuration with the inner surface 88 of a first

25 frame assembly 84 abutting with the outer surface 90 of a second frame assembly 84. As

shown in FIGURE 09, in this configuration a common stator 52 is utilized, thus, if six

capacitive transducers 12 are used, seven stators 52 and six center diaphragms 54 will be

required



. A9. AsL. ANL . As. Au9. Au&e: JQ@Qnxc (*
-| wngb] X] ca] ca] ca] c*a] ca] ca] ca] ca] ca] cTa] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
ca] ca] ca] ca] ca]ca]ca] ca]ca]ca] cTal]c
al-/:Hv/9Dds) 480 "] } xsni d_Z] ] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
ca] ca] ca] ca] ca]ca] ca] ca]ca]ca] ca]calcalca]calcalca]cal]jc r!
%x!1"h" " S 21 July 2003

"7)D)) 1 *}xsni c”NY] ] ca] cal] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] caJ'calca]ca]c
aJca] ca]ca]cal cal]ca]ca]l caljca]ca]ca]calcalcalcal l *****D+++0,v,, M--@..:///
00\ 1112j 223+3- 327/ 8} xsni d_Z]]] ca] ca] ca] ca] ca) calca]calc
aJ calcalcalcalcalcalcalcalcalcalcalcalc ]Oca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca!/
89<<<
>>7122@ @ @ERAZ A BREROBRDIRERRER MMisemied oZlid ¢al calisahaakcalcalisg] ca ca
] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal ca] ca] ca%ca] cal ca]ca] ca! N3
mppp@ RRR@RW@T@Z@WZ[OP[WT\O]‘\MW]Y%”‘G fourth common stator 52 and to the front

d
caTon] ol car o R e B B DGR P T
JI ?0} x} xsni ds_Zpidectafl ca] tha]tbind cca]nmhcsm}tora]S@adrﬁat]ocd]ecﬁfjlcabﬁﬁ]o@agtmaﬂ eajchal cal c
i) S HEIMEABRS o e o
G 1098& (! ;a¥d scqd QBB dnhectedl a5QMBEe bdoondSHBSarkd )Mﬂ@%& 30YB&h Gk the
109B&' () - QixdE- 109B& | +z 109B& ()-f)"109B& ()-3( 10 -7 1098 () -
% 0YBE () - y#ened@dirdgm sequencegyiteNinaty oga ﬂ@BhrwB eiecgsoqm&& (cus gcewgected to

1t R L SO v b e

3910%&' () - Mpbil ORA&i&SigY) of tB huBWINEL ¢rved @¥bHI&G. () - m ! f- " 10%b& ()-m
I_;a! )]('3%1[ B%O((Ve)& ?) ! | nJF?G/{Jh% Q is shlogm ]éor%dgtggd Q' vauc!thwloogapacm@ trgnsducers 12 are
maintained in an abutted configuration by means of an adhesive 118 or a plurality of clamps

120.

While the invention has been described in complete detail and pictorially shown in
the accompanying drawings, it is not to be limited to such details, since many changes and
15  modifications may be made in the invention without departing from the spirit and scope
thereof Hence, it is described to cover any and all modifications and forms which may

come within the language and scope of the appended claims



"109&" ()-1 109%& ()-y 109&' ()-y#L10%& ()- 10bb 10bb
10bb! v/ 9dEXY: 'p@ " 109%&' ()- 109%& ()-zs 109%& ()- 109%& ()-LI"109% ()-Y
109 () - DdsdEXY:!p#y 10%& ()- SI"10% ()-1 f 10%& ()-109& ()- @ 109%&' () -
109 ()-s)4aBxY:!p90z 10% ()- .S10% ()-+z 109 ()-'!'a@/("10%& ()-z&y
109 () -3%@ 10%& () - 48LMNO xnmbCl pS#10% & ()- 10 10 10610%& ()-5z 10%& ()-s3
109&' ()-S1"109%&' ()-\"] dEnbC! p&&m'10% & ()- 10% & ()- 10% & (P21 Yuly208% & () -
10% & ()- s10% & ()-jc dEmbC pl0% & ()-10% & ()-"10% & ()- 10% & ()-yL
10% & ()-z 10% & ()- r! aBmbClp' I+ 10% & ()-!3("10% : & ()- &L0O% & () -
%{40% & ()-y#z 10% & ()-!1"10% & ()- % x!1"h""""dE / 10:
10: s5610% & () -s4310% & ()-sL3 10% &LAIMS 1006 & ()-".310% & () -f
-10% & () -""""#$0%?2%T2/ 1!;"10%R ()- 6"10% & ()- 9F"10% & ()-!
10% & () 10% &'@- "109%.& ()= 10: 2?2980 c' '’ (a22/ 1!;!la&" 109%& () -
780% & ()49 oot et B ettt STEhRE Bl & () 7% 7)) 1 e rwoeer 11
10 10! h 4S10%&% dapachtive transducer comprising:
: OR (Y-1-"10% & ()-1\-"10%R ()-1k& 10VR ()-**** % & () -
roveer (02 897 chnbding tiaphragm inkier SSprising: ¢ Dt++0, oP1/ - 10% & ()
1) a front stator comprising:
(a) an outer insulating member having an outer side and an inner side,
(b) an inner insulating member having an outer side and an inner side,
(c) a conductive layer positioned between the inner side of the outer insulating
member and the outer side of the inner insulating me_r_nber,
(d) a plurality of lateral perforations,
(e) a front stator electrode in electrical contact with said front stator,
2) arear stator comprising,
(a) an outer insulating member having an outer side and an inner side,
(b) an inner insulating member having an outer side and an inner side,
(c) aconductive layer located between the inner side of the outer insulating
member and the outer side of the inner insulating member,
(d) a plurality of lateral perforations,
(e) arear stator electrode in electrical contact with said rear stator,
3) a center diaphragm positioned in a spaced relationship between the inner side
of said front stator and the inner side of said rear stator, said center diaphragm
comprising:
(a) a first film having a conductive surface that faces inward and a non-
conductive surface that faces outward,
(b) a second film having a conductive surface that faces inward and that
interfaces with the conductive surface on the first film, and a non-conductive
surface that faces outward,

(c) a diaphragm electrode in electrical contact with the first film and the second

film,



"109&"()-!'v L109%& ()-t10% & ()-S#10% & ()- 100,v,,,M--dE1/ 10%40% & () -
10% & ()-y"10% & ()- 10% & ()-10% & ()-&10% & ()--@..:///dEL/ 10%g
10% & ()- 40% & ()-#10% & ()-1""10% & ()- z 10% & ()-

310% & ()-/00\1112aB1/ 10,2"10% & ()-0 10% & ()-,/T 10% & ()-s-9

10% & ()-+g 10% & ()-!'\("10% : & ()-2z2i 223333+3-3bC

10"t 10%vE () - @910%v& ()- 10: 10: 10:,6g 10% & ()-, S5g 10% &> yaly 3603
10% & ()--3t41627/ 899wWU6bC

"10%v& ()-'a"109%& ()-!("109%vM& ()-!S"109%& ()-!I1/"10%& ()-!1"10%& ()-9S;
<<<<<< >rS4 & 10% & ()- 10% & () -, #10% & ()- 10 10

10! SY+"10%&' ()-! SY+"10%&' () - >>?"??@ rs4 & S10% & ()-@10% & () -
10% & ()-, 10% & ()- 10% & ()-! sm' 109\N& () -y. @ @@&AzAA. BAdEr S4 & F%
10% & ()-# 10% &'(d) a frande0¥bs&nbly- diynedG66e&’ ©0) hold 10% &Hropound diaphragm in a

L0% & ()11 (" 10% R Sty et SR & (5 16 10

10" 610% & () -, 531086r&arf anBA@pHak directid rl@%&'() EEJG—IIJLzXanC
| X" 109& () -] "10% :.& ()-!9" 10% @9+ 10% z&'
9" 100mus! () Bt 1694 dLmNmmﬁﬁd%rf K65 D (9 ST ppbrogm by means of

the front stator electrode, the rear stator electrode and the diaphragm electrode,

wherein said unit accepts an incoming audio signal and produces a corresponding

signal, which causes said center diaphragm to flex in synchrony with the audio signal
to produce an audio output that is applied through said front and rear stators to the

outside environment, N

2. The assembly as specified in claim 1 wherein at least the outer insulating member or the
mner insulating member of said front stator or said rear stator 1s comprised of a material
having structural integrity.

3. The assembly as specified in claim 2 wherein the outer insulating member and the inner
insulating member is comprised of plastic.

4. The assembly as specified in claim 3 wherein the conductive layer of said front stator and
said rear stator is comprised of a conductive metal.

5. The assembly as specified in claim 4 wherein the conductive layer of said front stator and
said rear stator is comprised of a conductive solution that is sprayed onto the inner sides
of the outer insulating members.

6. The assembly as specified in claim 5 wherein the conductive solution is comprised of a
conductive paint having suspended metal particles.

7. The assembly as specified in claim 1 wherein the conductive surface of the first film and
the conductive surface of the second film of said center diaphragm is in direct contact.

8. The assembly as specified in claim 1 wherein between the two conductive surfaces of
said center diaphragm is located a resilient material.

9. The assembly as specified in claim 1 wherein said center diaphragm is positioned and
maintained in a spaced relationship between the inner side of said front stator and the

nner side of said rear stator by means of a spacing element.



10 10 10!t"10%& ()-!6"10%:& ()-!f"10%& ()- N3OOOGPPPdEOP1 10% @

109448 ()- F'109%4& ()- ,z 109%4& ()-,sz 10%& ()-, z

10948 () - L10%H& () - PQQ RRRSABoP1 10! @ " 109HHE' () - 310%44&' () -

109448 () - Ty" 109%4& () -, z10%H& ()-,z 10%4& ()-STTTT*TATTT = 13 1 109%& () -
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10. The assembly as specified in claim 9 wherein said spacing element is comprised of single
standoff dimensioned to fit around the perimeter edge of said center diaphragm.

11. The assembly as specified m claim 9 wherein said spacing element is comprised of a
plurality of standoffs that are selectively positioned around the non-conductive surfaces
of said center diaphragm.

12. The assembly as specified in claim 1| wheremn said frame assembly comprises:

a) a front section having an inner surface, an outer surface, an upper surface, a lower
surface, a right surface and a left surface, and -

b) arear section having an inner surface, an outer surface, an upper surface, a lower
surface, a right surface and a left surface wherein between the two inner surfaces
is suspended said compouud diaphragm and wherein the front section and rear
section are attached by an attachment means.

13. The assembly as specified in claim 12 wherein at least two said capacitive transducers are
placed in a horizontal configuration with the right surface of a first frame assembly
abutting the left surface of a second frame assembly, wherein the front stator electrodes,
the rear stator electrodes and the diaphragm electrodes are electrically connected in
parallel to produce a single front stator, rear stator and diaphragm electrode wherein the
three electrodes interface with said transducer driver unit.

14. The assembly as specified in claim 12 wherein at least two said capacitive transducers are
placed in a horizontal configuration with the right surface of a first frame assembly
having a space with the left surface of a second frame assembly, wherein the front stator
electrodes, the rear stator electrodes and the diaphragm electrodes are electrically
connected in parallel to produce a single front stator, rear stator and diaphragm electrode,

wherein the three electrodes interface with said transducer driver unit.
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placed in a horizontal configuration with the inner surface of a first frame assembly
abutting with the outer surface of a second frame assembly, wherein the front stator
electrodes, the rear stator electrodes and the diaphragm electrodes are electrically
connected in parallel to produce a single front stator, rear stator and diaphragm electrode,
wherein the three electrodes interface with said transducer driver unit.
17. The assembly as specified in claim 16 wherein in the inner-to-outer surface, horizontal
configuration each pair of capacitive transducers share a common stator.
18. The assembly as specified in claim 16 wherein the capacitive transducers are maintained

in an abutted configuration by means of an adhesive or a plurality of clamps.



