;. e3eeb|,6bTAD3 June 2002 -1 Title of the Invention Speaker System Field
of the Invention The present invention relates to a speaker system

conpri sing an acoustic duct for guiding sound wave gener at ed b?~@”§6@9ﬁer
di sposed at the rear part of an equipnent to the front anong various visual
appl i ances such as tel evision receivers, and audio instrunents for use in
the fields of autonobile, infornatiohlp?ocessing, conmuni cati on, etc.
Backgr oumd- 1of dFhenkbnygoéh©ibCoupl i ng a horn or an acoustic duct to the
front of a speaker unit in order to guide sound wave generated by the
speaker ,unit to the opening of said acoustic duct is a nethod which has
advant ages over aSeaskemi $stdm a horn or an acoustic d ] for
exanpl e, the sound can be conveyed to a specific di recnmmm“l mmﬂmmut of

| arger sound pressure is obtainable, etc. Because of these features, the
met hod has been widely used in nmany applications. FIG 10 shows a concept ual
constructd, of_ -a | eyl Sion . yeceiver set conprising said speaker system
Wher e, n&k%ga of aégogggégﬁﬂggoustic duct, 2 a speaker unit, 3 a cabinet of
television set, 4 a cathode ray tube, 5 a back cabinet, synbol a a
radiation sound wayg Ofeddili feti®ioR BeladbflidN SR MaLGsRELback side.
Wth a tel evision receiver set having the_above described constitution, its
oper at | GIPHPS 1§58 RRACIRT eI d¥ct for3ayidéneoipund yave gshrgahadeby 2
gener at efhdakesPaakpbsedi 4t 2 HFORSak0paeQUSE | £n difilipheatti €B ikheCoHphed to the
front of the sgeaker unit and aving an o Ion%iﬁg%ped, appr.oxi mat el

r ect anglFOGpERF AGUS t it U (ARPe 18R ER P VS sT R i S VA ST AEFEEVEDSt a
shape r wudiegiaktongmeatdhatiter @y tinbehd Afdldabihetutdmobilel, exhfbomasiain

Wi thin the insi of t el.evisi receiver; the sound wave is guided to

t he froﬁFﬁFﬁF%ﬁgﬁ't?@é%ghﬁééﬁigﬁacggfé be radi ated as the radiation sound
wave of front side a from an opening of cabinet 3 of television set, at the
sanme tinme a sound wave is radiated at the back of speaker unit 2 as the
radi ati on sound wave of back side B to the inside of back cabinet 5. The
above dedackpeauednefiths ilswveasibned to make a tel evision receiver set

small and slim Now in the follow ng, said speaker system conpri sing

speaker unit 2 and acoustic duct 1 is described in detail referring to
FIG 11 and FlG_lzgoupllng a horn or an acoustic duct to the front of "a

speaker unit in order to guide sound wave generated by the speaker
unit to the opening of said acoustic duct is a method which has
advantages over a case without a horn or an acoustic duct, in
that, for example, the sound can be conveyed to a specific
direction, an output of larger sound pressure is obtainable, etc.
Because of these features, the method has been widely used in many
applications.

FIG.10 shows a conceptual construction of a television
receiver set comprising said speaker system. Where, numeral 1
denotes an acoustic duct, 2 a speaker unit, 3 a cabinet of
television set, 4 a cathode ray tube, 5 a back cabinet, symbol a
a radiation sound wave of front side, B a radiation sound wave of
back side.

With a television receiver set having the above

described constitution, its operation is described hereunder.
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FI G 11 shows a perspective view of prior art speaker system FIG 12 a cross
Sectional side-view of the speaker system In the FIGS, nurrer%lJuge%BQt es a
sound path through which a sound wave generated by speaker uni't proceeds,
7 a hole for absorption sound facing sound path 6, 10 a resonance
absorption section conprising a tube 8 with the hole 7 as its one end and a
cavity 9 which is coupled through wttzh-the other end of tube 8, 11 an

openi ng t hrough whisehna ssoundyertates bgdsaeeler Wit thegoakowe descri bed
constitution,. the operation of a priar art, speaker em_is_described in
Che 1 ol TS TRed an hhel o i ore 5B boE DERARL, o e 5P RaREE i Bave

pr oceedsnd dunvd ngain 6bdénaciharidde dwetrokimetdby rasditatingd et hppaghngpetheng 11
of acoust,j.c. d I i r f upst i al

chi ft TarERe Aesaker By ki T Lty U R el SRR B AR A e

1, a parathsidet havssuhel heand irhiskitedt 0 Sadeyiigmegtt visbindtpath 6 to
creat e ghSlRNANGHBAYE] &P ACHPERRGGWM: T BhE NEol RN O0f sagRYSLA CLduGle 1,

whi ch nmakes the response frequency characteristics to have their peak at
the ni E5AgEPEPEGheRRS. narep) FREC2062 bPearpdigiaferest heerddedtien caused by

the st aulind Waae oft BEoONSTdd W ifednt BhedptRi dP Ky Rabhiaeabgospti on section
10 conprisi n%fisound patg%‘as its gne end and the ather .end of tube 8. peak
b

in m d-tr%llr‘FgYé P8qG&hcy® e HBScHBEJ2pPFPYT a‘fac"epe"ékrﬁﬁf'f‘t tHttFhe
resonarngs-d € speak8rwitit blas EhiachBAgatbén ceaindy waveoupl Back hs DagiB Wi t h

The resonance .absqgrption sectiqon 10_has a seal ed structure except that it
i's coupttoe q\ﬁ tlﬁsf'gﬁeog?bﬁ%tcfflgﬁ% EI'G 14 illustrate other prior art

speakerTtey stbowvel deendibed cadssdrthtdiandesahbeld o warke; aFt&léBissom cr 0oss

sectional..Si,d¢e gg%""sm&iﬁ%ﬁi g1RG spective view exploded. In the FIGS,
nuneral 15 denotes a speaker unit for generating sound wave, 16 an acoustic

duct coupled in NRE iRcoHhe doldprarer apid ameaker, sysseredPrRYizionml i ng and

fiXi Ng RRAkEe uHBk! 2 Ianant RG4S BGHUEt 1 d61dNA81AEM inldeBaspund path
Wi t hin acoustic duct_through which_the sound wave proceeds, 18 a reflector
boar d piedFrgdadatonbth- 55 F&Y £IF-ddi di ng a sound wave generated by speaker

unit 15 to an opepGNYL Idwef adgeusbeet st vildy ckO paiioabsst begeslisposed
vvith! n a throa%, &eﬁion 22, 20 an ab orb%r_i.nserted fromo eni%g 16a, 21 a
bandi nFYSFERr foF >3 if Ti7e SE653PBRF PHEBTIRRY Alo S afRe i T8 t o

acoustic duct 16InsynddEIGs, mdmeabtsérdshatesnr Sound pave ctHrdugmt side

radi at ed .from i 6 f stic_duct 16, . adiati on saund ve of
ook o hdchom 8BER (et BealerBRBUoL] Cobtifler Uinid RAHLALLER SODI ilKe 0T
t hr oat fogcebenrhlyPmgsdursl dpennggspand ppto od®d apaehoridnead ong whi ch sai d

absor b%ﬁ:s%QpidoEOsQ&icﬂ?G‘croﬁn%%szggag é‘x?éé’réé‘%%f%o%ﬁé RQI?Sﬁ‘aAfé ng 4 rg,rn%at

section 22 after disposing absorbér 19, an a screw for fixing the

cover . €THe a8feaker Vst mhdshdéscrrpetrddevsheratbsthe ethes and wly as

the pribeast shoxm dgerfidg throhhRr GhER 4 B LRSGELEt ioN-Lfihich operation
is elimnated here. Iﬂ}th fol l.ow ng, dESCI’I&IOI’]IS made on the operation
for absorbing di f3E? et &09K8i AgSaiRee A EithdPRg WS PPSHftdrartses

accor diangrtieraatengidniaealybicent 0st desacinst i1t duet Fdbloeingdf sound wave
generated from speakel, Ynlhec: 308 "EDLSS W RREaEl. YT e @ one

wave proceeds sound path 6 of acoustic duct 1 to be radiated

through opening 1l of acoustic duct 1.

In the mean time, however, because of a substantial

shift in the acoustic impedance caused at the opening ll of

acoustic duct 1, a part of the sound wave 1s reflected and

returned to sound path 6 to create a standing wave in accordance

with the length of acoustic duct 1, which makes the response

frequency characteristics to have their peak at the mid-range

frequency.



3 June 2002 _4_ frequency characteristics of turbulent peaks and di ps, can
be absorbed and suppressed by the absorber 19 of throat sectiog 22 the
absorber 20 inserted fromopening 16a within acoustic duct 16; tJ

frequency characteristics are obtainable. In order to bring the absor ber 19
of throat section 22 to the full functioning, the throat section 22 is
sealed wth absorber cover 23 and fixeg‘ with screw 24. Further, the
reflector board 18 PI scp?edt%t L_Qgt@ SIF es | order for a sound wave not to
be directly absorbed ahd darped 3tV hFSatP e tiof*22- FUREt oPe S5 %a certai n
ext ent toceosédoby artce gmadwellhlgewewndtwmmomldehcmbk@ poron et

conpensat eLs) ag?e q y r Taki ng
advant age%ﬁsg tu%@?%ﬁ%@pﬁt?dag%?gé a ng\ft érgg% ggﬂﬁdéféserrn%ass lrLa%oss bl e
even in aabpenReyon\ascdhogofr FSRpYL nAcd s ttubedBey1 U6 okt tflsvtced@to have
an openi ng,Qfid APl ON% APRRAXLABL £hy £1¢‘d3t@@|c%m%gggeco@£%d ”cl—ﬁ-otu%JheVz'l%O”
recei ver set enploying the sane speaker system wever, In a prior art
speaker s?E?e?ﬁ’Eﬂ)ﬁs%’I PEed PR 8-way as shown in FIG 11 and FI G 12, where

the peak at nid-ramge freeguaney aSsd A s@ét@EﬁVldlI{&sti"%é’aﬁ%@nance
absorption section 10 for bsorbljg% t he peak part, the absorbed part turns

out to beSEBFYRA FHRER négFﬁelT'e o‘?%{é’lferded&gﬁc GRfiafacteristics curve to
have turbul ent peanEStGand dhﬁsE‘Hs 14di daisegratiet BtReBsBl o5 it slle@kdr and as
aresult the_ s ulaé dete rat.es Ina J;)CPOL rt constitution

as shown FH°H esasloun AREVET) ¥ %Bs at® &afmp83°by
absor ber i@cbifortaldr @atdesecEwonFEQ ek lperspeortbee 20w nsarlicg@df.r om openi ng

16a to the extent oy %hghgp?gﬂhgxumae%eqensegstQ sl Ghilf gguency

characteristics substanti rops to a level as in nuneral Si1
in FIG?7. geseeraptrzeemspuntiheavedu ¥ ian amuemeodumdmmlm douriewdventfoback

s. de B begoims.e\efid asger7hhansdhal Qfr Ladbal honasdund iy epebibEont ;i de
a, in FIG13, bringing about a deteriorated speech articulation. 3 June

2002 Sunmk? 2Tt AGPESEAGeABFBNLS toTmidesteddne PRNRAMIETN sdIhds eﬁ@uame
descri bedggrawhadegnt RRiIBRT e HdutndA4Re BPHcELES, 1B iABIckBe SHEEEN
articulatio of f aker system of excel I ent sound repr.oduction
with fl atp?%‘é‘g%r%s EB&Eeﬁgg P I6i 8sSORRS orRes gte6‘e§6It\?8 PKese

t asks, a spefidear usyst 2/ aocmxn Gogehitrey tlisea pfeseﬁmstmeﬂﬁdwasconfpr afes an

acoustic duct for nd wa u to e Qnt f a, speaker
unit, thed% en| n ?p\%ﬁl ch” duc hastdma%bg glc’rzlipipépoxld’ma e PEE? ngl e,

shape mmm fﬁ-“emnspansmmlcﬁapat&l wi bhnditheagkret faor fgmdgngha sound
wave radi gladJfd,0 %@k@eépfv‘ﬁéﬂx?r t#b%g‘%ﬁ%”i@% & J&ﬁ&%@@cﬁaél@s?é ption

section conpri se Ube W th sorption sound as’rtfs one end
and a ca\ﬁ}twbcéo@pIléélFﬁF%%g?ﬁ%afqﬁquhéoe‘ﬂﬁewatéﬁdof)fflt% sdde, rafédatedover

for covergng tola;en&egomaacefaémsmcolaueecasonsMudl%ﬂmveéhna @as8BbE gap
linki ng the inside/oytside of the acoustic duct through. h the_above

descri bedadnSEPeur PR eh fe‘i&f‘bltll"@ntba%eaﬁeﬂ%%redi% llﬁg PHﬁFB@%dZ%peech
arti cul atdeotaist & i—.habafwm ﬁfaequen@yscdsgéxamgerﬁa&tmes tbSsbaRd ep@¢H ed by

maki ng u of t he I or t he caV|ty 0 ongnce absor t| on
secti on, &Iogﬁoﬁénﬁh %p%aﬁ%’esro §t2 B &3npri RS Se?rﬁ(?% gS an 2Ry

duct whoxe:v@;reIﬁpngseslcmlstththmedaetcmbavézaanftﬂm‘ cmgpproesdhgngbmsha:pela o be
sui tabl e for Hingt £ J n uppressi ng the peaks and dips

t hr ough the contgr %{;LQ‘? ?%e %ﬁ? E)E?Et %évggnd to be absorbed and the Q of

di p. Brief DescripThensefakdr Disdriings fessailgdsboyecbpenatesi e thew of a
speaker QaCrhacar thatd AR ATaAdLAE pioliie RiR3ERb VAR ON FI G 2

Perspective view of the speaker systemof FIGT1 FIC. 3 A - A Cross sectional
vi ew of Hegcription of which operation is eliminated here. In the

following, description is made on the operation for absorbing
different standing waves.

The standing wave, which arises according to a length
specific to the acoustic duct 16 out of sound wave generated from

speaker unit 15 and renders the speaker system to be a one having



3 June 2002 6 FI G 4 Response frequency characteristics chart of a speaker
Ssystem according to an enbodi nent of the present invention FI @’%@3
sectional side view of a speaker system according to other enbo of
the present invention FIG 6 Perspective view of FIG 5 exploded FIG 7
Response frequency characteristics chart of a speaker systemaccording to
ot her enbodi nent of the present inventjaon FIG 8 Cross sectional side view

of a speakaly el emhacatdi g L %tfh%r%[xgqunsgékgfaw% g,r sesenf wventlon

FI G 9 Cross sectional side view of speaker system accor to ot her
enbodi membssirisie apPeseRpreFRRhtIO IR ebﬁer@@ﬁcb%t@%ltfsrtqq}cﬁaﬁél@m &2

tel evi si ofhd aGRl WBko¥sER02@ PHddH Rl tfr%HeBE@Fuﬁcysiéﬁnﬂt.@l%la@8ﬁ§9§£tddf&
vi ew of the prior art speaker system FIG 12 Cross sectional _side view of

the priorl&ir ttheSeakdP tsYEERHT TGS reFE8518ELET oMed WG NGPef- of ot her
pri orI a(rjt speaker syasbeaﬂ;lﬁ I iRy &lﬁ@CbbﬁﬁerfaE}Nl@foflt@.rb&texakﬁﬂ@rd zdz
Detail e Desrl n e | nve on,In the fo var odi nent s
of the presént I%H\}g F h?%l%sgﬁ"ebéar%?ef?ﬁﬁbmf jlgq'é fef‘h?gu‘éhrﬁ'gl G 9.
( Enbodi nm‘ttsol-)aeEl Goﬂzerszarm fSieeid Gmah stdewv2éw dlurahepeakbe sySleifor
accordin t on, r A [ f the

3494 18 8?%@8&%%0 ik ﬁ%‘rﬁh %ld e ex?d&? fcpre% sband! G856

speaker systemin érna garance renaf ns 1 he
sane as tHmtdigkcpliopbasrbed atovWamprdFe€C. throdd C$63=t~10$1 @RoSsnseinmrrat

A-Ain FIC Lr+Shaweng. et &l 'c%nct o3 EREOQE‘H‘&? A0S YRUHOL$ECT LR

constituent conponents which have the sane function as those o?cthe prior
art speal&r §jet eargessrtien 9fn PRENg1o8her FI Qi rangegiEVeAuanen t he same

synbol s QihaMdeREe@hiStics3 JrHEnd0QdvaREagXPEANK i) heWRepPodScOld (Rl a
natural sound is made possible even in a speaker system comprising
an acoustic duct 16 constituted to have an opening of obleng,
approximately rectangle, shape, and in a television receiver set
employing the same speaker system. _

However, in a prior art speaker system constituted in a
way as shown in FIG.ll and FIG.1l2, where the peak at mid-range
frequency is removed by providing the resonance absorption section
10 for absorbing the peak part, the absorbed part turns out to be
a big dip making the response frequency characteristics curve to
have turbulent peaks and dips as indicated with numeral 53 in
FIG.4, and as a result the speech articulation deteriorates.

In a prior art constitution as shown in FIG.13 and
FIG.14, the sound wave is absorbed and damped by absorber 19 of
throat section 22 and by absorber 20 inserted from opening lé6a to
the extent more than what is needed, and the level of frequency
characteristics substantially drops to a level as indicated with
numeral 51 in FIG.7. As a result, the radiation volume of
radiation sound wave of back side B becomes even larger than that
of radiation sound wave of front side a, in FIG.l13, bringing about

a deteriorated speech articulation.



In the FICs, nuneral 1 denotes an acoustic duct coupled to the front of a
speaker unit 2; inside the acoustic duct 1) a sound path 6 iSs}%EQ%S ior
gui di ng sound wave radi ated from speaker unit 2 to an opening ) an8 a
resonance absorption section 10a is fornmed by a tube 8 with a hole for
absorption sound 7 as its one end and a cavity 9 which is coupled through
with the other end of the tube 8. As_shown in FIG 2) the resonance

absorption seciio i jtuted by coupling with a cover 10b for
resonanceg‘f;‘l%“é%%“%otclnsoEltql\gee(:It%iv%ﬁ.g§ G 3 is cross section at AAAin FIG 1,
showi ng said resonance absorption section 10a in detail; where, 10c

indicates a small 19ap HAVLAY BRALAIJIRILINQ kil GheaL anae-dissposed al ong
t he edge of cover 10b for resonance absorption section for |inking the

cavity 9dfavhiecoUins dEioFr AEBUSIAE A PimshEPetBPERYHENEaFPEP<Y is in a
state nokcohpl £liRry at@abede & hs @ty HRtehhersartdl ool Waunamy be

provi ded for a desired Iength al ong the edge of cover 10b, relating to the
gap cl eaf 8RNI H e 43 57 LR E PO R Ih & "SFeN S aphaF AT RE 16dge of cover
10b, a sane effectIin srdetatbasdBrdyHu=yitdisRg , aaskpéaldr aysal hole in the
cover 10b. Now in th%hfoILomﬁn ,.QFSQ;i tion is made on th .opgra&iﬁn of a
speaker 3FEVEMB Th&TSr BEERE™ T nVERT O e SAEPF LT R AT AboVES P Fheh®an

i nput sigunading squpld edveo spepkst wmithe? freatindf wavepgaieoeeads tf, hebagh t he
sound path_jnsi .a¢0 LC t t e radi i 11 of
acousti cé%%%ndl%%nggﬁ% i ?g{:{t}ﬁ%ygatnan%(ﬁl%Egmsgg%%gxg%%g% n r%%g:glhﬁg?de of
acoust i csihmt, Whisht dikef Farms chvdqundd pfcbnwhghénf dre givstr forogusding & vi a
tube 8, wheh Jhe ‘Q‘aqrigtg% Ehsn hand ts‘ﬁ:et&‘fcei"bﬁ_gr@ﬁg &ikh g ité-BE;' g_gz;sghgns n be

controlled by adjusting the air pressure wthin cavit meki ng use of the
ai 1 escaPRIRF RTHBUFHCSAAN CYBRF YRS GFF FprbRi aEkl Yy M ieanhos ekpaneeion

di sposeds@h e Hesedge ehaCavd ty Rvilty LhuplvaychhsufeaksnafedbpseAr e
suppressed_to_ the response frequency. characteristics curve as jndicated by
numeral ¥ i3 MG Fube, 3389 R SWPF £oF SoREriBENTRT FRIANGNFS 2PESFREIIMLI on
accor di ngedi drhe/hanes epbv Hbegli aresnialils geapabhried swppreddengutbedpesks and
di ps of md-range.frequen to.inprove the speech articulation; thus,

enabl es Y& parcé’s‘%%t"caggﬁgaﬁl}e{‘?o%‘t em havi ng excel | ent sound reproduction of
flat response frefuehcyhehabact aldssiriibed Bygnasstwbiomg aa exsaalertui pnent
with a spe I I i : i ze V| I

equi pnen p%?ﬁérb%%gg g%%%{agaﬁ{op%%tﬁ] Sg érgtg hegg%%%‘?fatgmg‘ g(r%féht g%éhave hi gh
per f or merRsrcmse foatbepcyotimradierdmiohf dot inpleftervinrdr Sy pbkanwedsadreh a
back Cab&maetsmanbaﬁﬁ ESLLES TN e RQAVL cyCLE- rbSomdidid !a%@akhxiaﬁov' ded to a
speaker system of 'the present invention constituted with the acoustic duct
1. Al t hGiRfFion -t RESBbBUIRNH TS iFRERFEND SHUPHERt CPTRF FHNI16c hPENnRfe2® 0 have

appr oxi rpdRIskiQ BEELCHREE&NEun iRy isTebhs8aPutsd aEs aptvabhe bB1sAgfar as it
serves for supﬁres in}gI theb%eaks/ %i ps;. the cl efgam,ce may be. increased or
decr easF NG AG2BR TRECHBHTAIFE ARY HBSHREE WiGied™ RIPLPRETHR to the
gap | engddpmaedstihe ehéepésks arte ddlpevehdeaghi phée dbrtas lbeénthadei dth adf
assunptign that e i ane, r.esopance .absorption section 10a, however
if nore ttq'heatr?atn\f\lottgf Lguéﬁs%gg& C}oar?;%, tg'gcﬁ ﬁavﬁijﬁﬁ' different | ength of tube 8,
different cavity 9, are provided a flatter response frequency
characteristics curve is obtainable. (Enbodinent 2) FIG S is cross
sectional side view of a speaker system according to enbodinent 2 of the
present iBniedt PeACrFPE 6N it gdiss Paariitgsvi ew expl oded of the same. Those
constituent conponents which have the sanme function as those of the the
prior art speaker systemdescribed in FIG 13 and FIG 14 are given with the
sane syfddi-d or nGReFaI IR AX SiEERalViBH PH anTRITKSS S¥PtEBRICHREiNS
different fromtheopsahosmbsddinde@hngl @g¥ psesdhtiSitairedonn FI G 13 and FI G 14
is that jn constitution where an acgusti c _duct 16 for _g 'gi g sound wave
the opeRiiTgof whfTRERRCT: sy 4% 661 & §,Sﬁﬁﬂf%&i§ﬁt@“ﬂ/ofegk nyl e, shape is
coupl ed FtIg .Bhe frant dfCeospeaikesounnilt viby af fFIGLL i nserting partition 30
whi ch can be 3 June 2002



- 9 inserted to acoustic duct 16 fromopening 16a is provided. In the

FI Cs, nuneral 30 denotes a first inserting partition, 31 a por3t segoipﬁn of
the first inserting partition 30) and 33 a cavity of the first M& ng
partition. Wth a speaker system constituted according to the Enbodi nent,
the operation is described hereunder. When an electric signal is applied to
speaker unit 15 the signal is converted to sound signal and a sound wave is
gener at ed,__whi ch sound wave i s guided to opening 16a through sound path 17
by acoustilf-duct 1BSTRUFBd FUEREY | FB‘ﬁfa%’\Ee cEgEteff 13, S8 M5¢

radi ated as radi at pgtsnunttavaiegofof s0ndmisddlitneht AE aheestederdf di sposing
the first inserti ngmpargéic}ri on 30, which can be inserted from opening 16a of
acoustic duct 16, TH"The 'hsi de of acoustic duct 16) the first inserting
partiti oAI805and t@eocsssstiiondlictidé aiev iof egrsaeeterosyarem aastarddngr e as
if they are nono-s byt I j f first
inserting partiti 0%5 g%ﬁrg\%mggg%%ﬁ% gfﬁﬁés:bqﬁe%%en}tt ?ﬁg%g??riqti on 30 works
as a shoFLCtabe, whrpeawyet Nepwwpf FIhed exrlofedf the first inserting
partiti ogg3,f or meg yode drichSbnkPSEhd o Haldd;s0Rn 30 298 4 *nge%%%gst ic
duct 16, plays a role of Helnmholtz resonator in acoutic duct 16 and the
cavity of first inSEFEhGITFRrErDeoRe 3Bthem bodiaepsyPf ythe SOmraseeE on a
standi ng wave creafgd=rttidrhe i nside of acoustic duct 16; thereby a sound
wave, which was in_a conventional setup absorbed/ danped nore than actually
necessar § tBy®an ab%’b‘i’"’bsers,'?'ci'c's}c’ﬁﬁi1 FEURICEFY T A §D828RY FOT BT AFFOr4drdt ed
as radi ati on soundcgvamechedf ehbadimehtanf tHdanrekene Lheesoldd pressure can

be mai nt ﬁzge? at hé hslesv%It,. vmihou causi ng. t he de%eri ora%(i on in the |evel
of respoR&8 frequercy RS acPEP sTTEE, VI S RaSPE2EF avbat e h & PAANTt o
this type of acouste cotthest emhddihentorh;trendprasehheinwemntaioron sound wave of
front si A hs radl i, t i LE i I et off
by the rgggé&'?on @urﬂéf%\c/t\é)gé %? P%%J(::‘Iglsegio?]e%b%tl%géégggcﬁé%%%ruP%tlggngi S not
i 11- af fect ed; thusprisr praseneakewesustsmreal i zes for the first tine the

i mprovedpggeech ardd iRl Q8. vYBi O afhe YA QY- bt Leehigl agycquld not. 3
June 2002 - to The frequency characteristics of a speaker 'system according
to this ERBol? mentCopsaf@cthenst e i th@fadher PELPERDY B99Kkesr art
speaker system 51 @ff-gonpared in FIG7. As FIG 7 indicates) the frequency
characteristics 50 has a flatter curve with the turbul ent peak/dip at the
vi ci ni t yFoF - 500H CarSe o6y PRRY pF it e S6n AhBET sEphT e &Fdd SBFAKRE cavity
of first insertingyedem tion 33 formed by first inserting partition 30 and
acoustic ci, 16, Jurthernore becau he eli g nated absorber, which
used to Eggifn%ertegc?rfslpc?r%tt“ﬁ% Y}%"ﬁt?éﬁh@'ll v EFP ?Q%%ti re frequency curve is
raised, making it possible to reproduce a sound of rich frequency
characteristics with the feeling of abundant sound pressure. As descri bed
above, the constitution, wherein the first inserting partition 30 is

separ at edP¢rihest Aescré pgder 96 the Favemtisdependent pi ece and insertable
fromthe front of opening 1l6a of acoustic duct 16, allows a conplete
freedomin designing the shapes of first inserting partition 30 and port
section of first iMs&hei AGLpaAYingi SfrirusBrERFRRRSS Af FhSsPEE&SRB put t he
t ur bul en{ nprakinrmReelidRsceabsée drdedhidigaebl g6 . Df tK eSS . QcCcurring in
nunber of orders, \Iﬁ‘[nibcp,the p{)i or art technology is unable to renove, under
full control, nmaki'f§°PP*BE8Eible to freely nodify the response frequency
characteristics. Ficthelis asosdiesdddicaiailosideuntemayie fspeaipt sSysteer i S
radi ated_wi t hout | os (! i.ntained w ut pei set .off by _the

radi ati oar‘f:csoorudr%‘%l g\A/é:\%e%SF %ﬁéﬁerg?dlem%ngﬁﬁ "Wi %Egu% %:%Lfgs]%nsé: 5 4&8r gges“édo ff- evel ,
whi ch ent? espeakerepretiaveina Swurfhbaddment Low theyiofterdnaladdpeana)ces t he
vol une of. [ adiAtlan saundsvaye: e bagk,shde Ladiated i e hnsigdesof a
back cabi net(not shown) decreases, the L-side radiation sound wave of back
si de and:g lroRssisgetiadi ati dmA siduddGadv e sbbwbag kdetialel neift Rerefpnand¢ere to
each ot hgtqs, i oaf keetibhe frRalenohsehbantetbRbdtsnt AN LAY RLAD! Ehe
response fre%uency characteristics are realized. 3 June 2002 - 1|

Fur t her AR fURCEANCRFORNDTS (He Wit BELAFeafhi BPPAITORY ST erehi P9dm t he
front ofi.pperi.ng i6a picacdusid Gidust wi8nhgiMeSsddd | diae sOBt REmé£S1d, Mol d
conmponent constituting conventional acoustic duct 1. Nanmely) as a result,
pol ystyrene nmaterial material of high flowability and | ow tenacity, with
whi ch material the shaping of a hinge structure is inpossible, becones
usable, in addition to the w del y-used pol ypropyl ene materi al capabl e of
shapi ng a hinge structure which is an indispensable structure for housing
and sealing-in an absorber; the selection range of materials is thus

wi dened, the designing freedomin designing the structure of an acoustic

S S " - r Y 4



(Enbodiment 3) FIG 8 is cross sectional side view of a speaker system
according to Enbodi nent 3 of the present invention. In FIG B, WO%IZ 30
denotes a first inserting partition, 31 a port section of the3f| r st
inserting partition, 33 a cavity of the first inserting partition, 34 a
second inserting partition, 35 a port section of the second inserting
partition, 36 a cavity of the second_inserting partition; what is different
fromthe cgnstituti of aodinent 2. ] hat there are two inserting
partiti or‘?é‘%ﬁxg%gnﬁgpoi s%cgg’te%&cihg‘ff’hgmf%\z?%'e of acoustic duct 16. In the
above described cohsttheitilgs, nhaerak bl denotpealesy dicpssbficr dsonarmerlied t he
frequency charagtsristé cs flBidivided »nta.dinerseqlions;s0ads to, he able
to disti )rﬁ'gouiles% ﬁle [esonar%ée og even- n_%nb{e)? el(iﬂjgrté‘er anglthat %fst £

add- numbepeddopaER, & akel fIrEeresonanieed g evimchinayer caddrtied feomssigned to
the left sbnsRLli 08; Pas tid iN opbAE ngX AP £na ANd-dRRENRE QH8sPGI ed or der
to the right inserting partition to be suppressed separately by each of the
Hel mhol t 22F&4BRat 87 st ¥ rFBF Pt RetelF i iwsthr iNvder fPRgaPEPTRtiBhEound
wherein hyagoptsobhe nghd herdf kegueney dfwhich Jiweo28Qdd- thdoudie Wit tere
resonator the tuﬁgb(g#se t Q%%kssand di ps can be suppressed by the two

i nserting*paftFEto ﬂ'beto e °hi gh orders of resonance. In this way, the
present invention Asrdresventia FOE. 2| atherrdsceguerc gbehapacdersstiics tiloat has
never been hefore iment.4) FIG9 is cro S igpnal side view of a
speaker g?sfg%géﬁ%%éﬂgﬂt%% E%‘BS i‘r'rjé% % ocfvetrhzl%pt)’r gé%n?elgcr’f\’/ae?\ Son. In

FI G 9, nabeeabtB8Indeswitiem.an absorber disposed in a cavity 33 of a first
inserting partitiofsg38 an ghsar i i N apgavity ond
inserting partiti 8%, \ifuat_ icg glgf %géfé%%éﬁ)%%ﬁ gncgﬁst :'Lf u??%?lﬂ.{ﬁ aﬁ:%b%gdi ment
3 is tharesheprcardPIRARLOTaSEChRoUM Odfimisstaidr s “BFrandl 38 Hikisesed kn
cavi ti essgg) aNgaBbnadihd R@p2BRYRHESE 0 bGth CARSHahEbi @spdWediSRAR RYVErY
smal | anmount of absorbers 37 and 38 in the inside of first cavity 33 of

i nserti n§3paref tFIF AP ECENESEANINSS R AYSSr BPAYLPAriTH i dinkiageishg

smal | anda{_shaﬂbp p&sgk%rc& @uﬁt&ﬂ&@dobYe&%?ﬂcﬂMd&g é.\blflfﬁeﬁélﬁb@elf tﬂﬂz\/ic_Ta‘{Jit%rl 9
resonance i s absorbed, naking.it possihle tq subt control_.or gi avor
to what PasiReber BeemFesPEOLRTe | TP 11Re PeSPoRSEeFr bkiendyie Shall gas
char act eL0sthay Hefresidedr fhera ddéeimehdidrioth afond the gdeseft cbreedi nent
radi at es o) ve .as.the radiation soun ve.of .front side A from
openi ng ]78%’51 %%Paa%% st c ¢ Sc?aél/i ?ﬁ%aﬁ EAusi ﬁ:&\é’gﬁ)g/da goélb I?c’o":'nj'/n(ﬁ’ar‘ﬁ?f*ng,
because shalhbray beongs tdespdsedof rcaves iL@b,de ebmensEfedthg pabitiatineh)enot

exposed %ﬁ?%ddifﬂﬁgt n L4 ;khpoughs )iy Chydihe i%O:éRQ BaYEr Pigiceeds, while in

gener al e use of ‘absorber deteritorates the |evel of sound pressure. Also
the cavity in whidlPvadnaser fetlaging. dessairséeni bn P3Hg £t dhge di sposed

as illusgpatodidd Jd @ SpEBYebesFons] idated WirkBehBe: Seum: CANCRL1kNEEat T NY
a partition fromthe back of acoustic duct 16, or fromthe side of speaker
unit 15;2By2RMITh constitution an equival ent perfornmance is obtainable. As
descri bed above, a&tpeaketinsysteigraicddiappliedt be Psefasdt umivenrt i 88und

i mpl ts the flat h teristics where th Kk d
(i ps oy T ERRFIEREE FRHOLAN T8 g0 LaCaPiet AR farige ShESqDory)

whi ch | sbarnrdadiporedafiromangening keprocduomsgithdubtinbn \Mdowhille,t hhe way,
e oSl e eathich, L SRSt g ALl
attain. into cavity 9 from hole for absorption gound 7 via tube 8,g¥hen,

the width of the band to be absarbed and the Q of dip can be

controlled by adjusting the air pressure within cavity 9 making

use of the air escaping through small gap l0Oc of approximately

Q0.lmm clearance disposed along the edge of cavity 9; in this way

the peaks and dips are suppressed to the response frequency

characteristics curve as indicated by numeral 52 in FIG.4.



3 June 2002 What is clained: (claim1) A speaker system conprising an
acoustic duct for guiding sound wave havi ng an obl ong) approxigq}elé
rectangl e shape opening) coupled to the front of a speaker uni MReP@?n a
sound path is fornmed in the inside of the acoustic duct to guide a sound
wave radi ated fromsaid speaker unit to the opening; a resonance absorption
section is conprised of a tube, one en® ef which is a hole for absorption

sound di sposed fachRgskent heos eIl Qakh)loasdi Bu€dH tabcomliel ks €msipl ed
through with the oghgr end of the tube; and a cover for coyerin
ERBR 5

\ he
r esonanc & 7o p SBEPFob® i SRS 84 BPBRF TS EifaPE ﬁpapgn‘i}r% Sthe
i nsi de/ outisi-dangk fhegqaeougtts itietove( ehai sbegchA mpaakdntipsat edha@ecor di ng
to claiml erein_at_leas esqnance absor pt i ectigns, .the tube
ength ariTasa0 PEesaiine SRt S0805, PRt SR AIsRE Pind e Ci'ar m
3) A spealemrodysteénnact of it grespamisehéreqtandy Icharagit@iris2icaherein t he

ol earance of stal| aganspLovi fed £90at NEaEHAR ! ACh LOEALESRACS

absorption section is approxi natel _ claim A speaker system
conpri si mf &eapoasent HUCINF .glNG A§ZSoDhdViRNAd IfAVilRESRR ©dN diyy made

appr oxi Mgy LAAt3Nghe ShARRARRRI Ndo SOYRL echd© HaRe higRt pofré-mhpaker
unit, wherein a partition shape reflector board is disposed in the inside

of the acd\ds@reldti¥tsaProdhg the sound path for guiding the sound wave of a
speaker unit; and A pahéidffscdaxdr drhavinge P ineFeGhe@Nai BatBsid gkt 0 be

coupled fromthe gpening of the acoustic duct. (cl.gimsS) A speaker system
accordin@'%&sélﬁFgEﬁ?t Er%ﬂ9?5§'p§FF'ofspﬁéggﬁﬁéh?l dafd VﬁgﬁgnﬂPﬁ%rt
secti on apeakesesistehrofn the pesrnrgihoebei oo wanat ivuthdt Aethothe ends of
t he openi.n uSQELaEHE@)lA speaker system according to either claim4 or

cl ai m 5, AWerein an_absorber is di sposed in a cavity fornmed by the
partition board ha&ingowgtpoint theckboneaddsttidesi dabrdinent the grroudic c

duct. . A;aNALL & nabe - % AnA%AY- %1 fik Wi il roite\OUnGMha FBRL PA S
acceptable in so far as it serves for suppressing the peaks/dips;
the clearance may be increased or decreased depending bﬁ the
needs, or may be determined in relation to the gap length and the
effects.

The above description has been made on an assumption
that there is only one resonance absorption section l0a, however
1f more than two of such sections, each having different length of
tube 8, different cavity 9, are provided a flatter response
frequency characteristics curve is obtainable.

(Embodiment 2)

FIG.S is cross sectional side view of a speaker system
according to embodiment 2 of the present invention, FIG.6 is
perspective view exploded of the same. Those constituent
components which have the same function as those of the the prior
art speaker system described in FIG.13 and FIG.14 are given with
the same symbols or numerals, and explanation to which is omitted.

What is different from the prior art technology as illustrated
1n FIG.13 and FIG.1l4 is that in a constitution where an acoustic
duct 16 for guiding sound wave the opening of which duct has an
oblong, approximately rectangle, shape 1s coupled to the front of

a speaker unit 15, a first inserting partition 30 which can be
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the first inserting partition.

With a speaker system constituted according to the
Embodiment, the operation is described hereunder.

When an electric signal is applied to speaker unit 15
the signal is converted to sound signal and a sound wave is
generated, which sound wave is guided to apening léa through sound
path 17 by acoustic duct 16 coupled to the front of speaker system
15, to be radiated as radiation sound wave of front side A.

As a result of disposing the first inserting partition
30, which can be inserted from opening l6a of acoustic duct 16, in
the inside of acoustic duct 16, the first inserting partition 30
and the acoustic duct 16 are integrated to form a structure as if
they are mono-structured; furthermore, the port section of first
inserting partifion 31 provided in the first inserting partition
30 works as a short tube, which, together with the cavity of the
first inserting partition 33 formed by the first inserting
partition 30 and the acoustic duct 16, plays a role of Helmholtz
resonator in acoutic duct 16 and the cavity of first inserting
partition 33 causes the cavity resonance on a standing wave
created in the inside of acoustic duct 16; thereby a sound wave,
which was in a conventional setup absorbed/damped more than
actually necessary by an absorber, is not reduced to a loss any
more, and radiated as radiation sound wave of front side A,
therefore the sound pressure can be maintained at high level,
without causing the deterioration in the level of response
frequency characteristics, which was a drawback pertinent to this
type of acoustic duct and the horn; and as the radiation sound
wave of front side A is radiated without loss and maintained
without being set off by the radiation sound wave cof back side b,
the speech articulatiaon is not ill-affected; thus the present
invention realizes for the first time the improved speech

articulation, which any prior art technology could not.



10 U $10%&' ()-0$10%G& () -0! 0$10% /& ()-0! F$10% -& ()-0! c10%/J/ & ()- 10 U

10 Ux ''zX9B a@1,7 June 200

10% & ()-!1%$10%&' ()-0!$10%& ()-0! $10%8S& () -0$10%J& () - O! $10%gg3& H %345
@@ 1sb10%&' () -s#10%&' ()-!yB s#10%-& ()-s$109%& ()- 10/ 10/

10/ 9910% & ()-ijzX6~_@@!\L #10%& ()-9*! kL #10%& ()-9*!L #10%& ()-9*!L

#109& ()-9*! L #109%44& () - 9* Sh10%& 0O-1 151 nywlr P@@ !\ L

#1098 y99#10965& () - ! 99#109658 ()-! 99#10965& ()- L$1096& ()- 10 10 10@& ' ( )

5 NR ~_=a@!! 10%06k2(§ra@%y N a&8T098 bR {gs R speaker system

according to this Embodiment 50 and the frequency characteristics
of a prior art speaker system 51 are compared in FIG.7.

As FIG.7 indicates, the frequency characteristics 50 has
a flatter curve with the turbulent peak/dip at the vicinity of
500Hz caused by the primary resonance suppressed by the cavity of
first inserting partition 33 formed by first inserting partition
30 and acoustic duct 16, furthermore because of the eliminated
absorber, which used to be inserted from the front, the level of
entire frequency curve is raised, making it possible to reproduce
a sound of rich frequency characteristics with the feeling of
abundant sound pressure.

As described above, the constitution, wherein the first
inserting partition 30 is separated from acoustic duct 16 to be an
independent piece and insertable from the front of opening léa of
acoustic duct 16, allows a complete freedom in designing the
shapes of first inserting partition 30 and port section of first
inserting partition 31, which makes it possible to put the
turbulent peaks and dips caused by the actions of resonance
occurring in number of orders, which the prior art technology is
unable to remove, under full control, making it possible to freely
modify the response frequency characteristics.

Further, as the radiation sound wave of front side A is
radiated without loss, it is maintained without being set off by
the radiation sound wave of back side b and without causing a
decreased level, which enables to reproduce a sound rich in
low—region. In addition, as the volume of radiation sound wave of
back side radiated in the inside of a back cabinet(not shown)
decreases, the L-side radiation sound wave of back side and the
R—side radiation sound wave of back side neither interfere to each
other, nor affect the frequency characteristics; and favorable

response frequency characteristics are realized.
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acaustic duct 1. Namely, as a result, polystyrene material
material of high flowability and low tenacity, with which material
the shaping of a hinge structure is impossible, becomes usable, in
addition to the widely-used polypropylene material capable of
shaping a hinge structure which is an indispensable structure for
housing and sealing—in an absorber; the selection range of
materials is thus widened, the designing freedom in designing the
structure of an acoustic duct is increased, which in turn
increases the margin and the freedom of designing the sound
quality for a speaker system.

By incorporating a speaker system according to the
Embodiment in a television receiver set, the television receiver
set can be made small and slim—shaped, which enables to offer a
high performance television receiver set with quality sound.

(Embodiment 3)

FIG.8 is cross sectional side view of a speaker system
accaording to Embodiment 3 of the present invention. In FIG.S8,
numeral 30 denotes a first inserting partition, 31 a port section
of the first inserting partition, 33 a cavity of the first
inserting partition, 34 a second inserting partition, 35 a port
section of the second inserting partition, 36 a cavity of the
second inserting partition; what is different from the
constitution of Embodiment 2 is that there are two inserting
partitions 30 and 34 disposed in the inside of acoustic duct 1l6.

In the above described constitution, the turbulent
peaks/dips of resonance in the frequency characteristics are
divided into finer sections so as to be able to distinguish the
resonance of even—numbered order and that of odd-numbered order,
and the resonance of even—numbered order is assigned to the left
inserting partition, for example, and that of odd—numbered order
to the right inserting partition to be suppressed separately by
each of the Helmholtz resonators formed by the cavities of

inserting partitions; wherein by controlling the frequency of
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Helmholtz resonator the turbulent peaks and dips can be suppressed

by the two 1nserting partitions upto the high orders of resonance.

In this way, the present invention implements the flatter

frequency characteristics that has never been before.

(Embodiment 4)

FIG.9 is cross sectional side view of a speaker system
according to Embodiment 4 of the present i1nvention. In FIG.9,
numeral 37 denotes an absorber disposed in a cavity 33 of a first
inserting partition, 38 an absorber disposed in a cavity 36 of a
second inserting partition, what is different from the
constitution of Embodiment 3 is that there are very small amount
of absorbers 37 and 38 disposed in cavities 33 and 36.

In the above described constitution, by disposing very
small amount of absorbers 37 and 38 in the inside of first cavity
33 of inserting partition and second cavity 36 of inserting
partition, even a small and sharp peak/dip caused by the standing
wave and or cavity resonance is absorbed, making it poésible to
subtly control or give flavor to what has never been represented
in the response frequency characteristics before. Further, the
constitution of the present Embodiment radiates a sound wave as
the radiation sound wave of front side A from opening léa of
acoustic duct without causing any absorption/damping, because the
absorber is disposed in the inside of inserting partition, not
exposed to sound path 17 through which the sound wave proceeds,
while in general the use of absorber detericorates the level of
sound pressure.

Alsoc the cavity in which an absorber 19 of throat
section 22 is to be disposed as illustrated in FIG.5 may be
constituted with the same concept, inserting a partition from the
back of acoustic duct 16, or from the side of speaker unit 15; by

which constitution an equivalent performance is obtainable.

As described above, a speaker system according to the
present invention implements the flat response frequency

characteristics where the peaks and dips are least contained in
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the mid—-rahge £ uency, which 1s an important range for
reproducing the human voice. In this way, the present invention
realizes an excellent speech articulation with favorable acoustic

characteristics which the prior art technology could not attain.
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duct to guide a sound wave radiated from said speaker unit to the
opening;

a resonance ahbhsorption section is comprised of a tube,
one end of which is a hole for absorption sound disposed facing to
the sound path, and a cavity, which is coupled through with the
other end of the tube; and

a cover for covering the resonance absorption section is
coupled providing a small gap linking the inside/outside of the
acoustic duct.

(claim 2) A speaker system according to claim 1, wherein at
least two resonance absorption sections, the tube length and the
cavity volume of each are different, are comprised.

(claim 3) A speaker system according to either claim 1 or claim
2, wherein the clearance of small gap provided along the edge of
cover far resonance absorption section is approximately 0.lmm.

(claim 4) A speaker system comprising an acoustic duct for
guiding socund wave having an oblong, approximately rectangle shape
opening, coupled to the front of a speaker unit, wherein

a partition shape reflector board is disposed in the
inside of the acoustic duct along the sound path for guiding the
sound wave of a speaker unit; and

a partition board having a port section is inserted to
be coupled from the opening of the acoustic duct.

(claim 5) A speaker system according to claim 4, wherein a pair
of partition boards having port section are inserted from the
opening to be coupled with the both ends of the opening.

(claim 6) A speaker system according to eirther claim 4 or claim
S5, wherein an absorber 1s disposed 1n a cavity formed by the
partition board having a port section and the side wall of the

acoustic duct.



