;e3eT\6TTiy - 9 OC T 2002 -1TI TLE OF THE I NVENTI ON VI DEO EQUI PMENT
SPEAKE@WWWMMWWMMMMF ACOUSTI C LENS BACKGROUND OF THE | NVENTI ON 5 Fiehdgefl 2002

the In resent invention relates to speaker devices to be used
for video Q%H%gnent such as a display nonitor, television, and personal
conput er and, hore specifically, to a video equi pnent speaker device with
an acoustic lens. 10 Description of the Background Art Speaker I re
of ten equi pped with an acoustic |ens. The acoustic lens is uﬁm@mmmm@‘m@ ng
a directivity of a speaker device to a desired direction. Co )

t he acoust TaTLENSF1FHEOINVANTEPRaker device is inplenented by a pbaseal ity
of fins . Such speaker device is exenplarily disclosed in Japanese Patent
Layi ng- Open No. GiBE48RQ(1IPMENBSIBEAKERIBEVIICE W TH ROOBITd YENs ew of a
tel evision equi pped with tel evision speaker devices having acoustic | enses.
In FIG 14, 20 the television includes a television box 11, a Braun tube 10
provided on the center front of the television box 11, right channel and

| ef t - channghcxBRaYRD BR' ¢RE1ZNPERYIGGd on the upper-right, upper-left,
| ower-right) and | ower-left portions on the front of the television box 11,

center ghannel speakgropaths ZevdmtPsovided in the vicinity of the
upper-center and | ower-center '- 9 QCT ZO-L -2 on the front of the

tel evision box line thenihiyahtidn He130045td GetRSl 4801 Sodiigdledenn the

front of the television box 11 an orward o e speaker parts. However,

the Structupe ofasyclaGANGR IANAl ACQUSHLG1 By R0 RO ARSI VLY Sk

speaker device poses probl ens as f irst, the conplicate

t t t t i
Speaker pabbraPaudoPPRCEE RIre pitind Ap-SIREAT, 5SS R (Rt
froma telgvbgkgg &ég¥g£,g§gg ggﬁéé%égéaérféﬁgnlre appear ance of the 10

speaker devPEe nay be Wor Sened. Yy, a sound directivity is ensured only
in thelgirection to which the fins are oriented, and thus | ess spread out.
| f the Speakers parts are arranged only on the upper or |ower portion on

the front , its peproduced acpustic, i e Wwll he placed only to the upper
or |ower side. 1ée$ﬁ5}8fb?%,ogné%%féﬁéﬁgkqudaﬁﬁ&ésent invention is to
provi de a video ui pnent speaker deyjce capabl e, of even if arranged only
on the upper -1 oRPCBFCT REFLeR AESopT ERB SHURPLL TS REAT SCPSA DI PRe
acoustic ing e to the center on the front of the screen, and Iendin%&itself

to being i APFsTEPES HE LRt userd TQLVRRRYLRE aridE FPQVENTFONCA & SPERREEpect

of the present invention is directed to a video equi pnent speaker device
havi ng an deyiceito pLgsired direction. Conventionally, the acoustic lens

15 for the speaker device is implemented by a plurality of £ins. Such
speaker device is exemplarily disclosed in Japanese Patent
Laying-Open No. 6-35489 (1994-35489).

FIG. 14 1s a perspective view of a television equipped with
television speaker devices having acoustic lenses. In FIG. 14,

20 the television includes a television box 11, a Braun tube 10
provided on the center front of the television box 11, right-
channel and left-channel speaker parts 12 provided on the
upper-right, upper-left, lower-right, and lower-left portions on
the front of the television box 11, center channel speaker parts

25 13 provided in the vicinity of the upper-center and lower-center



conprising: a speaker for forwardly outputting sound; a speaker 259b@%£”mbé
provi ded forward of the speaker with an opening through - ~o¢ct 2 -3
whi ch the out putted sound passes; and a fin, as the acoustic |ens, opposed
to the speaker so as to formslits for sound passage with the speaker
baffl e, and having a shape in cross section as such that a center portion
of a surface opposed to the speaker is 5 rearwardly curved, wherein the
sound outputted fromthe speaker passes fhrough the opening and reflects
between the fin and the speaker baffle to be externally outputted fromthe
slits. As dasthe Fednabof/ehei teldweididsboaspecandtdelacalstiycof aapuktsel f to
be invisible froma viewer of the video equi pnent. 10 Therefore, the
speaker detefie €aifisb® greoxidiell on theufrohs appthe atekvigisanadx Ear bhar,
with the narrow slots, a sound source becones anal ogous to a sinple sound
source, angotharaf orethdesgbdiest iyatys can be broadened. According to a
second aspect, in the first aspect, the fin 15 has a shape so that the

openi ng of the spepkesrPathbe dtuRRur@ntds esyckO¥BhoEn¥SAaY! avedstiem t he
front. of the video equipnent. As described above, in the second aspect,
the sufgichgnk-squidp¥a! WFevAdi &I JPlakeal Bed1 Al +Ssé§’%é3rp‘%%%l1%ﬁxs' sshot
reduced 20 by thé fin. Further, with the narrow slots, the Sound source
becones a“%é?% 5.10,8 _trfplf‘héoHBﬂpigHEEEd 96 FMLﬁJtQIxf‘et glgecthyity
can be broadened. According to a third aspect , in the second aspect , the
finis proyj Skt LO awaQl i nt in  t t 5
axis for séhﬂgggﬁéﬁgt?gd%hkoﬁp%ﬁgggpggkg??' sééﬁﬁao ga?h238gag§£ssgrg
descri bed j ir e h . t he
cont er por Brotcapadifudid ok 2B EIne D ok EomBHRCe YIRS, FEOR
since the go f.high-r e f i | ir ed fr he
openi ng. t RetEbtnee By teeta phACHFEELESed Rt LR LK, bbPdiRce W Eht

hi gh-frequency, characteristics of the speaker, .unchanged ccording to_a
four t 1 LspBRERKSE ISYESE Y DR HRETeNeq o Lagiive, Sanr i UEEP vAsy RS one
of the slits forged between the fin and the speaker, baffle, an rt_qf the
Sound” out pHEFBEET MY, 40 e SlEskatoBs o o SRS Fik pea ST EHEe PRt Ac
descri bed ove, in thei%ﬁrrth aiﬁegﬁ, t he sound of, - high-range

frequenci e5PBHt pATT TPFG t 5P pBPERETE DPTHE AF&aReEFaPgeti PREY| y
outputted fromthe slit. Therefore, the sound of high-range freguencles,
whi ch i s hPBHFRSURRSR T XA%SE, PRRRIoR OPstReE APt ed WA TARERIRRTHGCBBEE Gict ed
by the fin, allowi ng high freguency characteristics _of the speaker to be
unchanged.lméﬁﬁrﬂ+%g P® 213594 1PIsh@ | the, uBhes ofstloyefeéiderhe fin is in
a rectangul ar shape when viewed fromthe front of the video equi pnent. 20
As desktibed abo¥RerefPEgeapieRjegipécthe Present 1nventipn dstthBEPYtd€hape.
The fin can thus be positioned al ong each side of the front of the video
equi pnent @ ViiEOe @R tPMeR | §PgRkeEtdeN kG €aRaBe pfoagreere d Lt ANAed ABLY
appear ance of the speaker device worsened. 25 According to a sixth aspect |,
in the firep tégspggpez,:-fﬁ@n’f. oxF lower-front of the video equipment, placing

the acoustic image to the center on the front of the screen, and
lending itself to being invisible to a viewer.
20
SUMMARY OF THE INVENTION
A first aspect of the present invention is directed to a
video equipment speaker device having an acoustic lens;
comprising: a speaker for forwardly outputting sound; a speaker

25 baffle provided forward of the speaker with an opening through



- 9 QC T 2002 -5has one or nore apertures , and part of the sounmdggy 2002
outputted fromthe speaker is externally outputted through the apertures.
As descri bed above, in the sixth aspect, the fin has one or nore apertures.
Therefore, the sound of high and m d-range 5 frequencies, especially

hi gh-range, can be sufficiently reproduced. According to a seventh aspect,
inthe first aspect, a total area of the slits between the fin and the
speaker baffle that correspond to the ogenlng of the speaker baffle is
approximately 10 equal to an area of the opening of the speaker baffle. As
descri bed ahovl, thdotibpuser@idunidpasies | baa attah ,ad€ane AbolideiSlehs,
between the fin and the speaker baffle that correspond to the opening of

the speakeppBatbhietd ThaPepOXkERIR Hs e ForinOs1hes HAasehnl iPa MR R th
rearward of the speaker baffle) thereby 15 extrenmely reducing the acoustic

resi stanceipgt pedREF ¥ e ! B%daﬁau%gca ARIRCE RS b%bgss@é"ﬁcﬁf‘%%esﬁéﬂ be
stabilized, and especial l'y, the acoustic characteristics in high

m d-range fthsqu‘an%teﬁ%egaaoéfelbﬁ%@vsdsuéfégeédbagogeda@oe'taatQ agnegt

the first aspect 0 center portion of the rearwardly-curve sur?ace of

the 1in! S RRSLLEARGLELASPT kB blS PREAKAING BAUAR LLACEPRFYING S0t okbE

speaker escr| OVG | aspect t he acoustic
t d t
SRR VR TR T Pl

the openi nggea{(ﬁg; égaee%e webgogxt[d%fna [ FRGUBRERAINS L3135 T e

sound sourcC roadeni ng I'rec Accordlng toaninth
aspect, in the fj as he spe r eV| e s oyj ded o

Gpper - ront and/ b5 destiia, abbEe P e £l eaﬁee#enﬁ%wale G Bens
above, in the pect ad dlrectlvlt obt.ai ned in

hori zont al 14RALE ?ﬁ@ 1av?ae¥>?8n£rgweﬁ msw o8k ehe a&@e&&&uagaesﬁ

ei ther_ upper-front or |l ower-front , or h of the Vi deo eq@+ nent .

Accor dthg tBeReEeRen é%ﬁ%c?Pe?FFtheVFPgt‘Egbee? Ry 1d5&a ce§ are
provided on front-right and front-left of the _ video equipnent.

descri bed 8889@raPﬁetW%r?%ﬂ?% adpdtheyr Aty ithec PAFeY E3RtHe QcﬁPBGQd in
the horizontal direction if _the speakers are 15 provided on the front-right
and front - FERFCEfPFRMKS aeeleaa}lﬁn%e Sl’ﬁEx‘:"oﬁﬂW& founfieel B APRTEERERL |
in the first aspect t he speaker devices are provided on upper-front

and/ or IomépefQbﬁFcﬁhﬂlFYdﬁﬁnr?%ﬂﬁrQﬂﬂFWQQNn-Ieft of the video equi pnent.

As descri bed ange |€ thgxeleveqégigzgﬁé&a thgﬂ?c%ust&c 20 |€a ?10%0 be
easily pl aced t ortReretRy poye¢ r 41 gfhg RaISEr @EPC@vert i Lihe
speakers are provided on either the upper front or Iower-front of the video
equi prient . hggr ahehapeesowithhtt khesppaRénrg pfovhdcarsakerePpffhe- ifghttand

front-left of the
entirely covered when viewed from the front. of the video

equipment.
As described above, in the second aspect, the sufficient
sound volume can be maintained while sound pressure is not reduced
20 by the fin. Further, with the narrow slots, the sound source
becomes analogous to a simple sound source, and therefore the
directivity can be broadened.
According to a third aspect, in the second aspect, the fin
is provided at a position that avoids intersecting with a center

25 axis for sound outputted from the speaker.



video equi pment, the directivity broadened in the horizontal 25 diregtpen 2002
can be obtained. Therefore, a listener can feel the - 9 CCT 2002 sound
spreading nore. -7 According to a twelfth aspect , in the el eventh aspect ,
t he speaker devices provided on the front-right and front-left of the video
equi pnent are dedicatedly used for high-range frequencies. 5 As descri bed
above, in the twelfth aspect, the acoustic inmge can be easily placed, at

| ow costs, to the center-front portion fgrward of the screen even if the
speakers are provided on either the upper-front or |ower-front of the video
equi prent . Furt »er deseribedmbidies speakles Thindvadpdcbn pduet fofohhersagitd and
10 front-left of the video equipnent , the directivity in high-range
frequenci esutrmeadedfrom thizccdroterz porrali odiafethe Gpeakerbies abttai mstkfered
-Therefore, the listener can feel the sound spreading nore. Athirteenth
aspect i s aiirtact etet of in Vi derhefdforONPiiisceg the'i daundi bfbaxidhatange
accommodates a video unit circuit set, first 15 speaker devices provided on
upper - f r onte rfliedicile@Ve s -d 118t t 18f ohlﬁ?u\ti:déoflﬂﬁﬂ thie0¥peivly s atRNIoGRE T
devi ces provided on front right and front-left of the video unit box and
dedi cat edl yrHisedbdlrd)i MadqNdedd eBEENCH@Spuedid afithe higsis y

devi ces conprising: a speaker for forwardly outputting sound; a speaker 20

baffle prowiflgd Sriaitd & JENensPepkake™ hAcREn§OEN Ng through which the
out putted sound passes; and a fin opposed to the speaker so as to form

slits for sound pRZRAGRANY 1} WG ARG, | &n AHL RAIAY HpdiaPe dHb

Cross section as such that a center portion of a surface opposed to the

speaker is I , i 0 u
Sheaker pacffailidles GURLES LHOCASH bre ' Eo YIS ERMRERCHE bR the

bet weenAtSh?ifI{ '&nﬁ”ﬁh%{}%ﬁs&%&aﬁk%ﬁﬁly '%%g)al}ﬁ‘: 8%“?:(&@0'9%&8{1%5%?9%“{% the

slits. escri be e, I n the thi nth aspect, e right an

Si ot i FPeq, e a0 Reteckas ROORRERR LI BB PR LI TN Y are
Can be casi |y pl ABeAur 60 EOEE: OB (P CONPER AIRRC orti d Bt of
| ower -1 1 on A5 G950 EGP AR GHGP AT Yt ERGPENe CHITHT PRECSRBaRbr e

i ect 1 vi {PRHITTGHE FARSE AY SHHARECEE 4 OhBREd ton t PCRGFPEONEAP S PEb i on
15 'These af BUABr TAAPECEESas e ints TPcho tF S LIG4TCRBSTION. (18 Pbscni
invention will beconme nore apparent fromthe follow ng detail ed description

of t helpr e BHHPYLREh MidhoWteReLBReAPPATEEREANRY i bR vt (el AP ng

dr awi ngs. ]
frequency characteristics of the speaker to be unchanged.

According to a fifth aspect, in the first aspect, the fin
is in a rectangular shape when viewed from the front of the video
equipment.

20 As described above, in the fifth aspect, the fin is in a
rectangular shape. The £in can thus be positioned along each side
of the front of the video equipment. Therefore, the directivity
can be broadened without the appearance of the speaker device
worsened.

25 According to a sixth aspect, in the first aspect, the fin



20 BRI EF DESCRI PTION OF THE DRAWNGS FIG 1 is a perspective view sBo@CTg200?
the structure of a television including speaker devices according to a
first enbodi ment of the present invention; FIG 2 is a cross-sectional
view, taken froma side surface 25 direction, of the speaker device
according to the first enbodi nent - 9 GCT 2002 g of the present
i nvention to show the structure of slots and a sound output axis; FIG 3 is
a partial front view of the speaker devi_ﬁg according to the first
enbodi ment of the present invention to show 5 the structure of the slots
and the sowas oukpot mxites apehrGurési,sandspgdretratfi ¢hdi aguad seprestas ifrgm
vertical sound dispersion fromthe speaker devices according to the first
enbodi nent tofe isheageesdst exbheenaldp; ot fut bed Stlar@rgls stise Gpeartalres.ew,
taken froma side surface 10 direction, of a speaker device according to a
second enbodi menasofiekbeipeasapdve Nviantihen sti@thhavpbbe, stihelctin e onleot S
Wth respect to a sound output axis; FIG 6 is a partial front view of the
speaker dewrCaozecapdirfgres.t heeFYie ethedsstnt 6f Riwh RHRS afild-iranget i on
to 15 show the structure of the slots and the sound output axis; FIG 7 is
a schemgt i ¢rdigagndieshoWekpehB13yr Ustighalrahgbat | @Bnbeteeers i fildl eatd ya
baffle in a speaker device according to a third enbodi nent of the present
i nvention; falhGoadRelss @ graph show ng acoustic characteristics when 20 the
fin and the sSpeaker baffle are spaced O mmapart in the speaker device
according to the bid3 ﬁ‘qggj e I L Qn.; G Ly a
graph show ng acghg??glg ar a??%\?esﬂ%tsag\%ﬁgﬁ'iﬁgkﬂennﬂgﬁ%{ t%%%’e?ﬁéa gr%tg?iffle
are spaced p i e r Vj i ihr.d
abodl mont o e eSS et P puaercon. B8 HiE, ARV Mbadkdr Bechrel that o1 ¢
characteri st - 0, j t ht) e
are spaced g%nﬁpgggr}:oitﬁ%t gg%gﬁéﬁ%%éﬁ%ﬁ%ﬂé%ﬁgﬁg ?% a?ﬁ)g‘%tsﬁ'ﬁnra%%l
enbodi yrent the pres i pyepijon: i j acoustic
characteri gt%lilgs% \%ﬁe%ﬁt %gg?i §¥ag%iétﬁ%e£%g%kcg$ %rg faﬁ%{agge} ?&?gel 15 mm apart
in the speaker 5,dey] cording to t thir ient . of e pr nt
Zi.g A&{eg&fﬁe aq) v% gpaglr?% ns1’ A eq\t%n‘éggﬁgg “?T%|'}e°h°o?l ta%%%

i nvention; FIG a schemati ¢ oW n éxa € shape
of afinin speaker .devi ce accardi n a fourth enmhodi t of the

O coent i nOEHORITE Betiisrh BFE 205l Hhe 2SRk bl HARE estive tepd ) o
of 10 the sha of the fin.in the speaker vice accordjng to the fourth
Orbodi mant 01 BhrcoRPREROF 1ihe isrier Barf1é) £ SASErEHIt Y Wi IoRo,

t el evi si on\F'bncI udi n(%_)s eaker devices according to a fifth enbodinent  of the

present i nvefit F6R2 eGOPPPINg Leat¥RThi9% thrafParkeh Rty &rettieEEPYs0uNd

15 extremely reducing the acoustic resistance, etc. Therefore, the
acoustic characteristics and phase can be stabilized, and
especially, the acoustic characteristics in high and mid-range
frequencies can be improved.

According to an eighth aspect, in the first aspect, the

20 center portion of the rearwardly-curved surface of the fin is
positioned closer to the speaker through the opening of the
speaker baffle.

As described above, in the eighth aspect, the acoustic
resistance toward the opening is equalized. Therefore, the

25 acoustic characteristics and phase can be stabilized. Also, as



di spersion fromthe speaker device and a hi gh-frequency speaker devi8eQCT 2002
according to the fifth enbodi nent of the present invention; FIG 13 is a
perspective view of a television including speaker devices according to a
si xth enbodi nent of the present 20 invention to show the structure of
slots; and FIG 14 is a perspective view of a conventional television
recei ver equi pped with tel evision speaker devices having acoustic | enses.
25 DESCRI PTI ON OF THE PREFERRED EMBODI MENTS -- ~J 0 ~ T 2002 -11 (First
enbodinment) FIG 1 is an external perspééfive view of a television

i ncl udi ng spheakpéentieyi L€ nancawel NG Heo sauhidr Sbuecdobie @ s Gindllvgyousesent
invention. In FIG 1, the television is constructed of 5 a television box
11 , a BraunstimbeelBofh@visdetceé therabgividaderidd eme @idtedtiontyof the
tel evision box 11, and speaker devices 1 provided on the upper-right,
upper-center, uppgeeot@ihg keWar windM ,adpd - CANt €he 8REstowepebeft the
portions on the front thereof . 10 Note that, in the present Invention,

these speakgeafl@y @&Fide Al pRBly108ACSSE A ppRHO¥rdRE £ ide 1dpeerthbant and
| ower-front of the television box 11, but nay be only on either one thereof

_ Furd heppokge hgss gﬁﬁgﬁﬂéngevices may be provided on the front-right
and front-left thereof. Therefore, the positions of 15 the speaker devices

are not specifi cgllyeddiideif abBvb e RRAKEN 1 M &L %@m,aﬂ)wg&mﬂemi%&%gker
devices applied to a television wll be described belowin the presen

enbodi ment o5hhey JFva e AR Egghgﬁﬁth&ﬁi deQ egywesﬂtd%%{tisc 2 eQbaP! 2y

noni t or ang personal conputer. 2 G 2 1s a cross-secti ematic

view take hEBOéBé%)?et%eQ%e &?f&‘ed oh éf@héf’ﬁﬁ)’éﬁ%&- bhECoAAGNe '-FEQSB‘E.,the

first enbodinment” o present 1 nventron. , the speaker device 1

accordi ng L nghfégzghgzg?g%ggg%#ﬁ%g%nf present invention includes a

speaker 2 [ Ta soun orward of the speaker 2 to

exter | y outpui sound ~) _G,C 1.2002 -12 a, speaker.baffle 4 proyided in
The Vit oty of  PRESERFIS 1P gagenit S TR SELBBE  pBpRgETy thET ect
the sound, a fin_ 5 pr.ovided faorwar f _the eaker baffle u ace 6
formad bet AREAKERIBHREFE R A e dp L Hor Rt o' 2Rl exPots 1ot S HERRT) s
opening from.t he sound cht space 6. Note that the sound duct 3 is not

necessari | YIPEJuPRBIPPR the present invention. Therefore, the sound duct 3

barfl'e 4. 10 Fi Chs e YR Parer OhEhe: ESRth PRESEakers ANECE LIS, di ng
to the first enbodi nent of the present invention. The
can be achieved in the horizontal direction if the speakers are
15 provided on the front-right and front-left of the video equipment.
According to an eleventh aspect, in the first aspect, - the
speaker devices are provided on upper-front and/or lower-front
and front-right and front-left of the video equipment.
As described above, in the eleventh aspect, the acoustic
20 image can be easily placed to the center portion frontward of the
screen even if the speakers are provided on either the upper-
front or lower-front of the video equipment. Furthermore, with
the speakers provided on the front-right and front-left of the

video equipment, the directivity broadened in the horizontal

25 direction can be obtained. Therefore, a listener can feel the



structure of the speaker 1 is as such described above. _ As shown in FIG 2
or 3, the speaker device 1 according to the first enbodi ment of the- Br 88§é&n2002
invention is characterized 15 by the shapes of the speaker baffle 4 and the
fin 5, and the sound duct space 6 and the slots 7 both forned by the
speaker baffle 4 and the fin 5. As shown in FIG 2, the fin 5 is provided
forward of the speaker baffle 4 and opposed in parallel to a plane through
whi ch 20 sound is outputted fromthe speaker 2. The surface of the fin 5
opposed to the speaker 2 is curved rearwardly so that the center portion of
the fin 5 ispunldosprendihpemepeaker 2 than the upper and | ower ends thereof.
The fin 5 is typically has the cross-sectional profile as 25 such that its
upper and | ower Aocbramsgadre at tweherh asgeictts tertley eleventh@Xictlithe

t hi cker when viewed fromthe side surface direction. However, the front
surface of spleakkrnidritys pakeiaag drothe &rdmng iahtt &ed feantslefacer ther eof
facing to the speaker is shaped as descri bed above. 5 Accordingly, the
front surf aideofedittpidrt aratdedi G dM Cus¥@E R YA dhigé Frasulefcies.
correspond to the curve of the rear surface. For exanple) the fin 5 is
formed s th a pl akeqebcribé@r abdveé Ckiresendeatwrt N tasgddt hah@a@oustic
irrespectively of the shape of the rear surface of the fin 5, the shape of

the front suxlaceahObbhensPiypyabsal st P& adds ! ad hMhes Wehaee -2Rowhi Ch
the Braun tube 10 is provided. Further, as shown in FIGS. 3 and 5, the fin

5 viewed framtiBe FoLRhrdass WHRl Sakb¥n et &L LA YNLALpENREEs - a R Hr 8B  aBA an
oval , circular, or any other shape. Therefore, fox exanple( the front 15

surface of ghhg; {hdr THPWPPEr CEEGHE W 1¥RbLerEbRt Ik W{ E5S RiiBdent .
rearwardly curved. The center portion of the fin 5 is positioned forward of

the center F%tg,la%magsak@{uba&f(é Spbardild Eheiﬁga Sn PSS tfﬂlﬁd-ﬁgm%u‘é g the
sound out putted fromfhe speaker "2 Is rePI ected on 20 the curved surtace of
the fip,5. I g f f; h Kk

bar 1 e, SRQ e Lef baft 1 PEARY ciftlpient, Hio Wl Bl At hin M ohEaRBEr "

2, the Sougggaggﬁgigsibﬁro%ge%% :B? gﬁg%@ﬁr}%{lfﬁ'aﬂ éll.ﬂ%&ltg}xecglg%%ko%tﬁﬁéd e 4,

and the sl openi ng out war rom the sou space are provided.
It is assug&d o3 ~ tGGTlgog2 - 14£1ere1% nef I}: t,t hoe nr}fi k}:t f. theofi nbS5is
slightly sHBFFEFCFRant™PReIEPEMRELrCH 17 Gt MY sPregeidRs TR

tion, . i.n Fl 4. the, slat qwl y f d d th
Sound’ sour be becOntEEIRATLAEPPE oS sl bt vadhpre e ames Trany
devi 0o accBr O EBIERET Frat ASTGHRREICH "B POLB L AR on L Since

i npl n r n Kk h r ir I Vi h
Zbgee?]sffﬂégﬁ%ggrc esiricc%s E)go\?i eg 0?1 l?ﬁgeefs-tffjonteg}ld/o%yl’owtere—front of the

video unit box, and second speaker devices provided on front-
right and front-left of the video unit box and dedicatedly used
for high-range frequencies, each of the first speaker devices
comprising: a speaker for forwardly outputting sound; a speaker
20 baffle provided forward of the speaker with an opening through
which the outputted sound passes; and a £in opposed to the speaker
so as to form slits for sound passage with the speaker baffle,
and having a shape in cross section as such that a center portion
of a surface opposed to the speaker is rearwardly curved, wherein

25 the sound outputted from the speaker passes through the opening



speaker device according to the present enbodi ment can take broad 10-9 0CT 2002
directivity. Needless to say, even if the height of the fin 5 is equal to
or slightly larger than the diameter of the sound duct 3 , the slots 7 can
be fornmed by spacing the fin 5 and the speaker baffle 4 a certain anount
apart. Therefore, the height of the fin 5is 15 not limted to that

descri bed above in the present enbodi nent. However, if the height is
smal l er than the dianeter of the sound duct 3, sound reflected by the fin 5
i s reduced, and acoustic resistance and acoustic mass that affect

hi gh- r ange aaddime fflreethserige Bgeaar ethecdridi rgld) tkhducpadakémereffifiles tdebe
present 20 enbodi nent is preferable because the sound of high-range
frequenci eexiteradfliycoapptyte@pfosmceate frthernore, the fin 5 may have one
or nore apertures penetrating through its surfaces . The position and size
of the aperturesaar&svrtidddabede, Qut tipe aharaleley tied epéd hedneor Bghthahd25 to
wor sen the appearance of the speaker device. Wth such C~1i 2002

- 15aperturesr@nstifest b eher eirbatt sanrhyet B the viasor adieedoxandnt ber eby
acoustic resistance and acoustic nmass that affect especially high-range

frequengi esigaaltn? JieH166d e )Scompsd to thdCaso®undidicthigbaken@@vices
frequencies is sufficiently reproduced. 5 However, the directivity becones

narrower agitheatpidlard %dvldéaﬁoapetsﬂteﬁlgsem £t AGe theeskor e)
the total area of the apertures is preferably determ ned so that the

directivity,¢aRePe PROAMLNRG ANImklE SRV %fasﬁ'lgh&iéegﬁ f4€quRNebstscan be

sufficientiy reproduced. 10 (Second enbodi ment Is a schenatlc

cross- sect ignah vigpi of Eréﬂ%%@ftf’&%/'ﬁ&v?{zgfrﬂ Uehd G eRC Qe TROg gent

of the present I nvention 6 Is a part front view of the speake

devi ce. é@aﬂ%b ngrd Lfiicéw} %nmeﬁéekg%ﬁgoﬁé%tﬂ-ﬂ&t or &%ﬁve&?%ﬁ%ﬂ%”t S

of the spea device In secon are provi

same 1S er gace, DYTRGR! 5 e%@%%rtm.e el EhErpbredifh A0 gtewﬁeegttééeg&%ﬁdtaom

Fl G wi | bé descri ition that

avoi ds int %Sgﬁ% BgoRt L %ﬁﬂ é‘x@&’“ﬁr&r?@tféfta%ts Jh%r J:Jb%oﬁ%%@‘ig%h%“t gd from

t he speaker nce cent'er axi's passes e’'slot 7,
t he sound the, out put center axis iS put

external . ﬁswttﬁlﬁﬁag A %ﬁﬁen?r% FRetpREHA Hif 10 ear
above-stru ture eaker devjc wer ¢

t hr ou h ot 7,
et cap AEPEEHER ST PRoSEERERSd or ThekediiP e iRt aRe SRBAGRL 308 [ g
o0 ¢ T Zoo2 -16As described above, the sound of high-range frequencies
out put t ed FPBﬁgtﬁBrﬁ@at%Q %@r?he speaker 2 is directly outputted fromthe
slot 7 to the externa

o oh- THhouency” sEEPES And BEher SIS « TEAIASS L ASRAH

of the present invention will become more apparent from the

ore, the sound can be O“éggﬁ&fadvantages

following detailed description of the present invention when
taken in conjunction with the accompanying drawings.
20 BRIEF DESCRIPTION OF THE DRAWINGS
FIG. 1 is a perspective view showing the structure of a
television including speaker devices according to a first
embodiment of the present invention;
FIG. 2 is a cross-sectional view, taken from a side surface

25 direction, of the speaker device according to the first embodiment



(Third enmbodinment) FIG 7 is a schematic di agram show ng a speaker- geyfteqq?
according to a third enbodi nent of the present invention. Since having the
functions simlar to those in FIG 2, the conponents 10 shown in FIG 7 are
provided with the sanme reference nunerals as those in FIG 2, and only the
difference fromFIG 2 will be described below. In FIG 7, the fin 5 and
the speaker baffle 4 are approximately evenly spaced apart so that the area
of an opening 15 rearward of the speaker_baffle 4, that is, the area of an
openi ng of the. sound duct 3, becones ab%?oxinately equal to the total area
of the sl obs thd patsent riesjeortd dnots sRoapers ryrotttbhe cahdt sutid 3 soBndh
structure approxi mately equalizes the values of 20 acoustic resistance at
the two sl euspdtf akmeed on the upper and | ower sides of the fin 5, and

t hereby can stabilize the acoustic characteristics and phase. Furthernore,

since the slots Fieresfargmed partoudy rireniekadvhesothd spHARErbAeYTRe
anal ogous to a sinple sound source, the directivity can be broadened. 25 As

stated aboygcotrBenghQy endesiadthafoSdikat S oedhdBresent Gnvehtd@Pto anbiveved
when the fin 5 and the speaker baffle 4 are spaced apart so that that the

area ofs t hen@pgRirigtligar ¥ar €hef sides sisakale Mfdd® shtgdidtaxis,; the area of
t he openi ng of the sound duct 3, becones approximtely equal to the total

G aphs. repr esent | g MRaSURChant o Benic ATt FOPEPpa: hy L R sBh S
dr i ngs aSa PRE P RBsane™t narer op- Tk BotelACeREtsRT ARG Gy orhdTHTrat
Changed as TRESHRERL B LAP, BAGKERL PSR | 0% ohakor bai 16 4 1 &

The Tin 5 and t nEY8ponAck o1 LR SRCAREFLAA 1 o ARh 1ak Boie Borgare

cent ery axi §; ¢ 108 ol APLLL 9 SAUDLJulo dh 3 SReakel, davd cGpiasdler 15
measurenment i S 42%Hm Ot fe Peﬁg?ﬁ of 'The Eotmd ddet i 8 ™ and T he
vol um nous capacity of the_sound duct is 0.3 litter. The di.stance be en
Uhe fin 5 8EdtPre pEsdepts LpYPPEach Eo SRAH TROFFETUSRIEE ff FHOEPGYLSE. 10
mmin FIG 9A; apnd, 15 nmin_Fl 9B. Wth such distance, the acoustic
characteri§?PQ§°gft?h8 SPURY AR AH LY are neasured , and represented by
the graphs of these draw ngs with sound pressure d as the verti cal
axi s and frequenﬁiG(F@)Jé% ?hBaﬁB+?%o%F8Ftaﬁ¥§WIé*tgk%esg?ﬁ fiE %eyﬁge
measur enent val ues are represented by shaded bars. Slightly |arge bl ank
bars super PREBEEYNINE? i ALGIH @EP@%QPBEs"Fre%%%r%‘EF%‘% inyentiiens to

removed. This al] ows easg 0 ¢ ~ 2002 -18conparison of degradation in
acoust}® cRRPYcERRi strecture ohotle i fleiscanth the spRd opthutnd*ifé speaker

baffl e

FIG. 7 is a schematic diagram showing the structural
relation between a £fin and a baffle in a speaker device according
to a third embodiment of the present invention;

FIG. 8A is a graph showing acoustic characteristics when

20 the fin and the speaker baffle are spaced 0 mm apart in the speaker
device according to the third embodiment of the present invention;

FIG. 8B is a graph showing acoustic characteristics when
the fin and the speaker baffle are spaced 5 mm apart in the speaker
device according to the third embodiment of the present invention;

25 FI1IG. 9A is a graph showing acoustic characteristics when



4 are spaced O nm apart, significant degradation in acoustic

characteristics is observed in high and m d-range frequencies, 5 -3 ocT 2002
particularly in high-range frequencies. The reason for this degradation can
be assuned as follows : If the opening of the sound duct is closed with the

fin 5 the sound duct becones a tube with both ends closed. As a result,
the sound duct becones |ike a speaker enclosure with a given capacity .
Therefore , the opening 10 of the sounq_qut serves as a |owpass filter
that does not lend itself to passing high- and m d-range frequencies, just

| i ke a basthedfineangpthe sgeakepbakéle el ssared 1AsushApant iin fi€sp8Bkerf t he
distance is 5 nmm the acoustic characteristics in high- and m d-range
frequenci edeui ee sicicghrtilipglto khprihiad enbed imsasonfftdre phesentmnoeantoh; can
be assuned as follows : The fin 5 does not close the opening of the sound
duct , but is ispi@teiB tircmeyraph shewehgracoudiei @diatdot erdasiticangReand
acoustic mass can be reduced. Such reduction dimnishes the effects of the
| ow- pass fthé&in 20d AheSd¥dkdNbhEEle We spadd® 168ingt apeet iin dhke BPkaker
significant inprovenent in acoustic characteristics is observed. The reason

for this i gpvoyemoraanghts 868 WBG @Smbodi st oFRhepLas Okt RGeAREBRAY
rearward of the speaker baffle 4, that is, the area of the opening of the

sound duct 3 , beEOMHARRBrLIHRIRItE LEYAGrAR ARy bﬁ%aéx&ﬁltﬁﬁe @ the
slots 7 that correspond to the opening of 9 UCT 2002 -19 the sound duct

3. As a regghbe Ji8 f%%fﬁ?hsslf’éalééf a¥i2E8UR R0 i o ahfodc@t 8hbeaTRea tar e
reduced to i nprove the acoustic characteristics in high- and m d-range

frequenci eg¢ e SHP¥Eehd filanSB)nhowever, if the distance is 15 m the 5
acoustic charac?e??stics becéﬁe §?Tghtly degraded. Al though the

characteristics peeofRy Eésa @%ﬂ%ﬁ‘%‘%%a&ié&&ﬁé %gﬁ%i%beé‘%&{héi %x%mﬁl%%@”es

| arger, the directivity becones narrow I ots ™7 becone too’l arge.

That bg &@%a[q%?é?"cﬂe‘)?ih@x? thb! Qéléa}?é‘xg &@9‘1‘&%%&%1‘% 0bNGle ¥BLAEN 2S

descri bed above, the slots are Tornmed narro e 'sound source
beconmes an sl gng rge, thereby allow ng broad
directivit§$8$€£$%%93$%tg&¥ éﬁ%?J or@%g%gﬁgéﬁTy, however, the directivity
becones narrower t n. t hus be thaught that the acqustic characteristics
outoide the 1aCTERG b R R Y srnd de 18R apTpt, ShBThEIRE'

di stance is 10, mm .t he area of t.he eni earward. of th eaker baffle

4 that i SSPERESH ISV HC] AECRTANG tr o hat BB Sngt 0%, IREEEEsA

approximately equal to the total area of the slots 7 that correspond to the

openi ng ofl?%%ngﬁ%ﬁﬂ duct 20 3 . Therefore, the acoustic characteristics

can be Ximze 'thégroad directivit r{i’:md reduced effects of air viscous
sh

drag. Mt hough t o181 2 rReaMAtE q rqazam sRowing | KprEbeeharoPRdrl G
2, the find5 ng¥ pbe in a shape as, shown .in Flg. 10A .or_10B, or another
shape. ThedpBRETFHIP FFEPhNE; fPgaker ded Gfofrdsa Mg -dd adterrat SBE2ERGwn i n
FIG 2.
device according to the £fifth embodiment of the present invention;
FIG. 13 is a perspective view of a television including
speaker devices according to a sixth embodiment of the present
20 invention to show the structure of slots; and
FIG. 14 is a perspective view of a conventional television

receiver equipped with television speaker devices having acoustic

lenses.

25 DESCRIPTION OF THE PREFERRED EMBODIMENTS



- 9 ocT zooz (Fourth enmbodi nent) -20 FIGS. 10A and 10B are schematic

di agrams each showi ng a speaker device according to a fourth enbodi me#t Oofl 2002
the present invention. Since having functions simlar to those in FIG 2, 5
t he conponents shown in FIGS. 10A and 10B are provided with the sane
reference nunerals as those in FIG 2, and only the difference fromFIG 2
wi |l be described below FIGS. 10A and 10B are cross-sectional views of the
speaker device 1 taken fromthe side surface of the television. In FIG 10
10A, the surface of the fin 5 opposed tolthe speaker 2 is curved rearwardly
so that thdReasteempodimentdf the f in 5 is closer in position to the
speaker 2 than both upper and | ower ends thereof . Furthernore, the center
portion on the r@dG.ofl tilke dn rextetiadn g rispeartd vendrieey @t 4 heelevision
correspondi ng speaker baffle 4, reaching 15 inside of the sound duct 3. The
cross sect iigit1efdinesheakér \HetMiRd sl H88bLAENGI L aSE o€ @b dlikentedevins on
is a semcircle, as shown in FIG 10A. Also in FIG 10B, simlarly to FIG

10A, the sydexetofintBAtibN. 5 BPRPABLd1l Orhd & SRRAIAION 16Scohs REtsdrorar dl y
so that the 20 center portion of the fin 5 is closer in position to the

speaker 52 thae189iBibAPEEx and hoesuendibd her §pbvidd & inl QBel visid{ieyf 3

froanIG. 10A, however, in that.the_crpss section of the fin 5 V|gmed from

the side swiereRnerlfeohe! §f"§l'1@r\:él%\¢irbi§>ﬂ ruoa;nqql), a{aglaggpsakz%% éiéwbewch
~ |

structures, the acoustic resistances of air ~-

- 21vi scosi ty 4,093t dehNColPPEle ARfheU8Y GhltOt SuBBEPIB.RENR! - b JIREU ! |

t he acoustic Characteristics of the speaker device 1 and the phase of

out put sou 1 tabillze ot.her S V. i e
acousti o 1 aqERl xdgnE! GebubE Clontdl JAAGH 100EES )BT POALEH LB Pho lerdlt?,
characteri shGSdes i mproved. The acoustic resistance becomes |arger as the

angle of the surface of the fin 5 reflecting sound becones closer to be

verticah wth re?l%%%tt &t ,ati%ng?ﬂgé)%s%%t 9%088%%?{“% tﬂ)eesree%ﬁégkeé 'h%v?L e of

the fin'5is so formed a e center p on on e rear of the fin
5 extends t.owar n ond. nt.er, portion t orr i eaker
partl ot Poasy AePEysar Y braf gt Bl Wante ot ARERALE M e
surface of t fi fornmse with.the direction of sound,outputt fromthe
Shearor 5 5 shesPatey 5% Hox s et iy b8teRly S B BERhe She BRI e
resi stance _and.i nprovenent in acoustic characteristics of th eaker

hovi co 1 EEtHsTRoRE . Wiherd nE5anReE. dethedte PaL: Bredr THed pEE FMcoms
narrow and t he sound source becones anal ogous to a_si nple point. source.
Ther of or e, EHORY-FHOPLaNG REOBESAREE tHRRSAE 20 THEEGEAFfig s PASLELPRF OF
enbodi nent, the directivit% can be broadened. (Fifth enbodinqug FIG 11 is
a di agtam SHREWSRGAERE SEYLCe B o SRESEdERF d¥s 1aREbREi Yy tRF £P9YEr-h

enbodi ment _of the present invention, 25 and a television including such
speaker de\pqo&‘@_ovgirncélﬁagpﬂ]a ’flh(-é speaker devices applied to a television

will be described below in the present embodiment, they may be
applied to other video equipment such as a display monitor and
personal computer.

20 FIG. 2 is a cross-sectional schematic view, taken from the
side surface, of the speaker device according to the first
embodiment of the present invention.

In FIG. 2, the speaker device 1 according to the first
embodiment of the present invention includes a speaker 2, a sound

25 duct 3 provided forward of the speaker 2 to externally output sound,



- ~ ¢ ~ ~r 2002 -22same functions as those in FIG 1, the conponents sh%rn
in FIG 11 are provided wwth the sane reference nunerals as those A 8L& 2002
1) and only the difference fromFIG 1 will be described bel ow. The
television in FIG 11 is different fromthat in FIG 1 in that 5

hi gh-frequency speaker devices 14 are provided. In FIG 11, the

hi gh- frequency speaker devices 14 are provided on the front-right and
front-left of the television box 11, and fhe fin 5 is provided forward of
each of the high-frequency speaker devices 14. Wth such structure,

hi gh- pri ce@ speaker W« filevidcpsonibdedgrexbel veninbcy st thecérareriael iesigecs

for all ranges are not required, and therefore the entire cost of the
speaker dewifceahecaound dadicad.toFextleenalg, refaecitl thiee sppadken ddwi Ges 1
are provided on either upper-front or |ower-front portions of the

t el evi si on prexilikd Fbewacaqust i thd sp@akean b€ fpkagedsotind hepdde B Goririe Of
the center of the screen. Still further, with the high-frequency speaker

devi ces 14 rpit@életeth8ddak e BaE£1é ghhinanehd reaamt 51, ef{da eflottber trltrangn)
the directivity in high-range frequencies can be broadened in the

hori zonsal oden@ely eRomIRBEECESLRG &bt | s5d€edes. can feel the sound 20
spreadi ng nore. Note that the high-frequency speaker device 14 may be

dedi cated to be wged R4t N sbandeahéEBIGNCNRE neBEsSEPLIRI toqdFed in
hi gh-range but not excluding m d-range frequencies. Also, the

hi gh- fr equeneyp SREAKe i n(ENT £6n 14 1Y R0 1R , SRRAKEGNE GESs hQYy ¥ WmZtted,
frequency range, as the speaker In such case, the directivity - GGG

1.

T 2002 -23 4y {he sg,%ra&éeni hydid SE%L!EE!oﬁéﬁ R&PHERYAE eogﬁéalééf b%&tf'&!ee
frequency range, and therefofe the listener can feel the sound spreading
more. FIG 4212 is a schematic diagram showi ng vertical sound 5 dispersion
fromthe speaker device 1 and the high-frequency speaker device 14 . As
shown {p FIG. 1 ewen jf_t Kk Vi ' Vi .
Iomer;%?opt of t éGfeF%G?éi%nggggggﬁ,%%ﬁg%aegﬁggf%éig%ge%gggkgg pggégg in
the vicini Ly Qlailg £SNG 0Ll NEuRETGRN: 38 (Rl XL 8AROM PEAL Jo 1 Oy kS 1 s

e structure or speaker

a diagran1§homﬁng evi ces according to a sixth

enbodi ment of the_prese invention, and a television.including such
speaker de\?i%é:éw.tuﬁgng g%si ﬁﬁe%%rs]ar%ssf%%cgflf%rhs easscr[%boegfligal%r?vﬁ‘e 11, the

t h i FI G .15 i d with t f .
e o Ponas shey i P18, 4 a0V HRE Sttt Rex 8oL &Sy oy e
d i bed | T tel evi si i FIG 12 is.diff tf that i.n ElI G
11 in that WRoTLEAseTROGHIEHY i 408 PEPREPY HEVERERODILS (PaARagheridedency
k devyi 14. 20 FIG. 13 sh th t t that th | ot 7 f th
b gh- F FBquORcEhe FHABES DB NEEPeaRar ST PO PEnE R Inanfl Tt aiad

front-left of the television box 11 and the right and | eft side surfaces

thereof . ANCELSRACENSFike & SyAts fi GBRR, EQLERQ LY the speaker baffle
4 and the fin 5.

As shown in FIG. 2, the fin 5 is provided forward of the
speaker baffle 4 and opposed in parallel to a plane through which
20 sound is outputted from the speaker 2. The surface of the fin
5 opposed to the speaker 2 is curved rearwardly so that the center
portion of the fin 5 is closer to the speaker 2 than the upper

and lower ends thereof.
The fin 5 is typically has the cross-sectional profile as

25 such that its upper and lower portions are thinner and its center



speaker devices 14 are provided on the right and left of the 25 tel evision
box 11. The slots 6 for the high-frequency speaker - S~ C- C T 2004002002
" devices 14 are provided either on the front-right and front-left or on
the right and left sides, or both, of the television box 11. Wth such
structure, the slots 7 can be visually sinplified. Therefore, the w dth of
the front surface of the television with 5 the wwdth of its screen
subtracted therefromcan be reduced. Sti)] further, simlarly to the case
shown in FIG 11, with the high-frequency speaker devices 14 provided on

t he front - risghthi@kelr Wwhent viefdd dtomhithe sliégisimfiace brectbot i vidoweivier,

hi gh-range frequencies can be broadened in the horizontal direction. 10
Ther ef or e, theeflrbateserfaes dalhet fieénssdundy syrkendingg fopmeas | Tondiead ahgoi ng
enbodi ments, description is made supposing the speaker devices are applied
to a tel evirgladsuheeck ahereo fspycitpweVvetie sipeakepcidShafhed §€ ceeidiedy t o
each of the above enbodi nents may al so be applied to video equi pnent such
as a 15 di gplosy .nonitor and personal conputer. Wile the invention has been
described in detail, the foregoing description is in all aspects

illustrative andaBebraabiyCt tNE froft 4 SriHEICISE agfk tdiaf NEUER QUSObHRer
nodi fi cations and vari ations can be devised w thout departing fromthe

scope 20 OfeytRRd PYERPWRLALY so & & & dork@epondd t¥HiHle ! Sufddl MERHeSrehr A
vi deo equi pment speaker devi ce having an acoustic |ens; conprising: a

speaker folgfrar dl o PULRMbh kN RO¥AY: 5 3 SSPEAKES WARK 4 § 1RV E R siForpar d

of said speaker with an 5 opening through which the outputted sound passes;

and a fin, t%ic%ﬁiegsaﬁgiﬁ%\;%rltqnSFugmgﬁﬁ&%gfiﬁﬁé&%ﬁﬁﬁ%&YSBfal.sh naeM

slits for sound passage sai d speaker aving a shape’in

Cross sectign,gg "S% sttﬂ%tac% GENERL A ‘Osi,? Ofsifh %@Eﬁ??%pd&ff%u&%a% id

speaker i s rearwar curved, wherein 1 e Ssou out pu om sal

SPeakefo PasaEs el fHINeS% fe ddr ALY § eRLS BebuEEn 2ah 4l nuAnd Agid

speaker- baffl € t0 be” externa utted Tromsa e Vi

equi pnent Kk Vi rding to claim1, wherein said fin has a shape
so that th§%§%e§?nggoP§§X?§8§peaker baffle is not entirely covered when

viewed fromthe fro of sai o5 vi.de9 ui pnent .. 3, hTh ir\(i eo._eeqe' ment
speaker devi ce a%%%fﬁg % sg'f a2, &E%’e?na it ]‘tl il ?s pgo‘(/]l d"etjfi o8
post tion L8l BYShETAINSRI88000% Yl Riatn AL SO¥ w29 B SLRUY. e
circular, or any other shape. Therefore, for example, the front
15 surface of the fin 5 may be circular, while its rear surface being
rearwardly curved.

The center portion of the fin 5 is positioned forward of
the center of the speaker baffle 4. With the fin 5 positioned
as such, the sound outputted from the speaker 2 is reflected on

20 the curved surface of the fin 5. Part of the reflected sound is
further reflected on the speaker baffle 4, and externally
outputted from the slots 7.

Furthermore, in FIG. 2, the sound space 6 is formed between

the fin 5 and the speaker baffle 4, and the slots 7 opening

25 outwardly from the sound space 6 are provided. It is assumed



- s cc T 200Z -264. The video equi pnent speaker device according tQ—@'@@F“HNZ
3, wherein said center axis passes through one of said slits fornmed between
said fin and said speaker baffle, and 5 part of the sound outputted from
said speaker is directly outputted fromsaid slit. 5. The video equi pnent
speaker device according to claim1l, wherein said finis in a rectangul ar
shape when viewed fromthe front of said video equipnent. 6. The video

equi pnent speaker device according to clgim1, wherein said fin has one or
nore apertures, and part of the sound outputted from said speaker is

ext ernal | yhereihpthaedidhelightt b€ @perrtinr BSis £1ighe 1y 888l egHith@antthe
speaker device according to claiml1l, wherein a total area of the slits

bet ween saigd afnetendfsahd spaalieaubafil e that correspond to the openi ng of
sai d speaker baffle is 5 approximately equal to an area of the opening of

sai d speaker baffhger sucl® dssumbtd88? adsrbwnlhe FIFew equePIRHEs SPRRKer
devi ce according to claim1l1l, wherein the center portion of the

rearwar dl y ngr¥GeyS ¢ol-Ael , Ohndditdel isBuh@ BBRIrteOBeLomkeSBhalBgedkd tapaaker
through the opening of said speaker baffle. 9. The video equi prent speaker
devi ce accandhAg LQufkd ¥dlrbe WPEE! Ny 3@'&' s%‘?f’eﬂiﬁ‘%ricdéi/a&falﬂé %:e?'r%\é'eﬁil dngn an

upper-front and/or lower-front of said video equi pnent he vi deo

e brovi dog onCrrons el RESEECHIth il 28] prieBl MA B D RASs 18 The

fevi ces. ar SHSIARACERERAERKAESEIRPEEL TRt ApS ek Tbh, (EIE P d SRERR L

[ront Lol aflgplbe] 4o PRGN g0 42 01 TG L 959, AL IR MASRESL c°

m d-range eBearer by Ryg o HhR Bt Plbe BlrRE Ceh5t e HrgaE ni
nit box that accommobdates a video unit circuit set,

conprising _.a_video
first i%eaQ%Feﬁg§V&§¥'provided on upper-front and/or |ower-front of the
vi deo unit box,

Needless to say, even if the height of the fin 5 is equal
to or slightly larger than the diameter of the sound duct 3, the
slots 7 can be formed by spacing the fin 5 and the speaker baffle
4 a certain amount apart. Therefore, the height of the £in 5 is

15 not limited to that described above in the present embodiment.
However, if the height is smaller than the diameter of the sound
duct 3, sound reflected by the fin 5 is reduced, and acoustic
resistance and acoustic mass that affect high-range audio
frequencies are accordingly reduced. Therefore, the present

20 embodiment 1is preferable because the sound of high-range
frequencilies is sufficiently reproduced.

Furthermore, the fin 5 may have one or more apertures
penetrating through its surfaces. The position and size of the
apertures are not limited, but preferably determined so as not

25 to worsen the appearance of the speaker device. With such



and second speaker devices provided on front-right and front 5 left of &hée 2002
video unit box and dedi catedly used for high-range frequencies, each of
said first speaker devices conprising: a speaker for forwardly outputting
sound; a speaker baffle provided forward of said speaker with 10 an opening
t hrough which the outputted sound passes; and a fin opposed to said speaker
so as to formslits for sound passage with said speaker baffle, and having
a shape in cross section as such that a nter portion of a surface opposed
to said speaker is rearwardly curved, mhﬁfeln 15 the sound outputted from
sai d speakapepasses ohrichglfisaisd opfheagiandcby dileectis betsvemdwasidl &nd and
sai d speaker baffle to be externally outputted fromsaid slits.

A Y. AYY. A¥hAY¥YyA a6t iAnl rébidtande AAnd AAYoddti AEmAls¥. AtbvatinlafhecA. Al . A
| . Al . AYy. A AFl . Ayl . AY . AY+]y

LruS7v. o} xeebelLXht a} ciel §is-af ered € Faletmetaliea] eah asd Q’.%]d@l@!}a@a] cm& cajreahga] cal ca
] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]cTal O#] N O [

6v} xsni d_Zlheassaha A aligal e&a éadfeiiua]&ﬁmbcaﬂlfaiaﬁé&ai ar]e baakeal.cal ca
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As described above, the sound of high-range frequencies
outputted from the center of the speaker 2 is directly outputted
from the slot 7 to the external. Therefore, the sound can be
outputted with high-frequency characteristics of the speaker

5 unchanged.
(Third embodiment)

FIG. 7 is a schematic diagram showing a speaker device
according to a third embodiment of the present invention. Since
having the functions similar to those in FIG. 2, the components

10 shown in FIG. 7 are provided with the same reference numerals as
those in FIG. 2, and only the difference from FIG. 2 will be
described below.

In FIG. 7, the fin 5 and the speaker baffle 4 are
approximately evenly spaced apart so that the area of an opening

15 rearward of the speaker baffle 4, that is, the area of an opening
of the.sound duct 3, becomes approximately equal to the total area
of the slots 7 that correspond to the opening of the sound duct
3.

Such structure approximately equalizes the values of

20 acoustic resistance at the two slots 7 formed on the upper and
lower sides of the fin 5, and thereby can stabilize the acoustic
characteristics and phase. Furthermore, since the slots 7 are
formed narrowly to make the sound source become analogous to a

simple sound source, the directivity can be broadened.

25 As stated above, the above-described effects can be
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approximately equal to the total area of the slots 7 that
5 correspond to the opening of the sound duct 3. Graphs
representing measurement results of the effects are shown in FIGS.
8A, 8B, 9A, and 9B. Considered below are the results shown in
these drawings and the reasons therefor.
FIGS. 8A, 8B, 9A, and 9B are graphs showing how the acoustic
10 characteristics of the speaker device are changed as the distance
between the fin 5 and the speaker baffle 4 is changed. Note that
the distance referred herein is between the rear end of the fin
5 and the opening of the speaker baffle 4 on the sound output center
axis. The diameter of a sound duct in a speaker device used for
15 measurement is 44 mm; the length of the sound duct is 270 mm; and
the voluminous capacity of the sound duct is 0.3 litter.
The distance between the fin 5 and the speaker baffle 4 is
Omm in FIG. 8A; 5 mm in FIG. 8B; 10 mm in FIG. 9A; and 15 mm in
FIG. 9B. With such distance, the acoustic characteristics of the
20 speaker device are measured , and represented by the graph_s‘of
these drawings with sound pressure (dB) as the vertical axis and
frequency (Hz) as the horizontal axis.
In these graphs, the measurement values are represented by
shaded bars. Slightly large blank bars superimposed thereon

25 indicate values measured with the £in 5 removed. This allows easy
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comparison of degradation in acoustic characteristics.

As shown in FIG. 8A, if the fin 5 and the speaker baffle
4 are spaced 0 mm apart, significant degradation in acoustic
characteristics is observed in high and mid-range frequencies,
particularly in high-range frequencies. The reason for this
degradation can be assumed as follows: If the opening of the sound
duct is closed with the fin 5, the sound duct becomes a tube with
both ends closed. As a result, the sound dquct becomes like a
speaker enclosure with a given capacity. Therefore, the opening
of the sound duct serves as a low-pass filter that does not lend
itself to passing high- and mid-range frequencies, just like a
bass-reflex port of a speaker enclosure.

As shown in FIG. 8B, if the distance is 5 mm, the acoustic
characteristics in high- and mid-range frequencies are slightly
improved. The reason for this improvement can be assumed as
follows: The fin 5 does not close the opening of the sound duct,
but is isolated therefrom. Therefore, the acoustic resistance
and acoustic mass can be reduced. Such reduction diminishes the
effects of the low-pass fillter.

As shown in FIG. 9A, if the distance is 10 mm, significant
improvement in acoustic characteristics is observed. The reason
for this improvement can be assumed as follows: The area of the
opening rearward of the speaker baffle 4, that is, the area of
the opening of the sound duct 3, becomes approximately equal to

the total area of the slots 7 that correspond to the opening of

s!'t10% U8 ()-1z 10% U& ()-f!10% U& ()-(_((()b))dEYNC 10
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characteristics in high- and mid-range frequencies.

As shown in FIG. 9B, however, if the distance is 15 mm, the
acoustic characteristics become slightly degraded. Although the
characteristics become less degraded as the total area of slots
7 becomes larger, the directivity becomes narrow if the slots 7
become too large. That may be the reason for this slight
degradation.

In other words, as described above, if the slots 7 are formed

narrowly, the sound source becomes analogous to a simple sound
source, thereby allowing broad directivity. If the slots 7 are
formed broadly, however, the directivity becomes narrower. It
can thus be thought that the acoustic characteristics outside the
narrowed directivity become degraded.
Therefore, if the distance is 10 mm, the area of the opening
rearward of the speaker baffle 4, that is, the area of the opening
of the sound duct 3, becomes approximately equal to the total area
of the slots 7 that correspond to the opening of the sound duct
3. Therefore, the acoustic characteristics can be maximized with
broad directivity and reduced effects of air viscous drag.

Although thé shape of the fin 5 in FIG. 7 is similar to that
in FIG. 2, the fin 5 may be in a shape as shown in FIG. 10A or
10B, or another shape. The position of the f£fin 5 is also not

limited to that as shown in FIG. 2.
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FIGS. 10A and 10B are cross-sectional views of the speaker
device 1 taken from the side surface of the television. 1In FIG.
10 10A, the surface of the fin 5 opposed to the speaker 2 is curved
rearwardly so that the center portion of the fin 5 is closer in
position to the speaker 2 than both upper and lower ends thereof.
Furthermore, the center portion on the rear of the fin 5 extends
toward and beyond the corresponding speaker baffle 4, reaching
15 inside of the sound duct 3. The cross section of the fin 5 viewed
from the side surface of the television is a semicircle, as shown
in FIG. 10A.
Also in FIG. 10B, similarly to FIG. 10A, the surface of the
fin 5 opposed to the speaker 2 is curved rearwardly so that the
20 center portion of the £fin 5 is closer in position to the speaker
2 than both upper and lower ends thereof. FIG. 10B is different
from FIG. 10A, however, in that the cross section of the fin 5
viewed from the side surface of the television is in a triangular
shape.

25 With such structures, the acoustic resistances of air
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In other words, as stated above, if the acoustic resistance

EERER
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() -
5 due to air wviscous drag becomes small, the acoustic
characteristics is improved. The acoustic resistance becomes
larger as the angle of the surface of the f£fin 5 reflecting sound
becomes closer to be vertical with respect to a sound output
direction. Therefore, the shape of the £fin 5 is so formed as that
10 the center portion on the rear of the fin 5 extends toward and
beyond the center portion of the corresponding speaker baffle 4
to reach inside.of the sound duct 3. Thus, the angle which the
surface of the £fin 5 forms with the direction of sound outputted
from the speaker 2 becomes small, thereby allowing reduction in
15 acoustic resistance and improvement in acoustic characteristics
of the speaker device 1.
Furthermore, with the above-stated structures, the slots
7 become narrow and the sound source becomes analogous to a simple
point source. Therefore, similarly to the speaker device
20 according to the first embodiment, the directivity can be
broadened.
(Fifth embodiment)
FIG. 11 is a diagram showing the structure of speaker
devices according to a fifth embodiment of the present invention,

25 and a television including such speaker device. Since having the
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11 are provided with the same reference numerals as those in FIG.

1, and only the difference from FIG. 1 will be described below.

The television in FIG. 11 is different from that in FIG. 1 in that
5 high-frequency speaker devices 14 are provided.

In FIG. 11, the high-frequency speaker devices 14 are
provided on the front-right and front-left of the television box
11, and the £in 5 is provided forward of each of the high-frequency
speaker devices 14. With such structure, high-priced speaker

10 devices having excellent acoustic characteristics for all ranges
are not required, and therefore the entire cost of the speaker
devices can be reduced. Furthermore, even if the speaker devices
1 are provided on either upper-front or lower-front portions of
the television box 11, the acoustic image can be placed in the

15 vicinity of the center of the screen.

Still further, with the high-frequency speaker devices 14
provided on the front-right and front-left of the television, the
directivity in high-range frequencies can be broadened in the
horizontal direction. Therefore, the listener can feel the sound

20 spreading more.

Note that the high-frequency speaker device 14 may be
dedicated to be used for high-range frequencies, or generally for
high-range but not excluding mid-range frequencies. Also, the
high-frequency speaker device 14 may be a speaker device for any

25 frequency range, as the speaker 1. In such case, the directivity
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FIG. 12 is a schematic diagram showing vertical sound
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5 dispersion from the speaker device 1 and the high-frequency
speaker device 14. As shown in FIG. 12, even if the speaker device
1 is provided on the lower-front of the television box 11, the
acoustic image can be placed in the vicinity of the center of the
screen.

10 (Sixth embodiment)

FIG. 13 is a diagram showing the structure of speaker
devices according to a sixth embodiment of the present invention,
and a television including such speaker device. Since having the
same functions as those in FIG. 11, the components shown in FIG.

15 12 are provided with the same reference numerals as those in FIG.
11, and only the difference from FIG. 11 will be described below.
The television in FIG. 12 is different from that in FIG. 11 in
that the £in 5 is not provided forward of each of the high-frequency
speaker devices 14.

20 FIG. 13 shows the structure that the slots 7 for the
high-frequency speaker devices 14 are provided on the front-right
and front-left of the television box 11 and the right and left
side surfaces thereof. As shown in FIG. 13, the high-frequency
speaker devices 14 are provided on the right and left of the

25 television box 11. The slots 6 for the high-frequency speaker
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devices 14 are provided either on the front-right and front-left

or on the right and left sides, or both, of the television box
11. With such structure, the slots 7 can be visually simplified.
Therefore, the width of the front surface of the television with
the width of its screen subtracted therefrom can be reduced.

Still further, similarly to the case shown in FIG. 11, with
the high~frequency speaker devices 14 provided on the front-right
and front-left of the television, the directivity in high-range
frequencies can be broadened in the horizontal direction.
Therefore, the listener can feel the sound spreading more.

In the forgoing embodiments, description is made supposing
the speaker devices are applied to a television. Needless to say,
however, the speaker device according to each of the above
embodiments may also be applied to video equipment such as a
display monitor and personal computer.

While the invention has been described in detail, the
foregoing description is in all aspects illustrative and not
restrictive. - It is understood that numerous other modifications

and variations can be devised without departing from the scope

__of the invention.
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lens; comprising:
a speaker for forwardly outputting sound;
a speaker baffle provided forward of said speaker with an
5 opening through which the outputted sound passes; and
a fin, as said acoustic lens, opposed to said speaker so
as to form slits for sound passage with said speaker baffle, and
having a shape in cross section as such that a center portion of
a surface opposed to said speaker is rearwardly curved, wherein
10 the sound outputted from said speaker passes through said

slit and reflects between said f£in and said speaker baffle to be

externally outputted from said slits.

2. The video equipment speaker device according to claim
1, wherein

said fin has a shape so that the opening of said speaker
baffle is not entirely covered when viewed from the front of said

5 video equipment.

3. The video equipment speaker device according to claim
2, wherein
said fin is provided at a position that avoids intersecting

with a center axis for sound outputted from said speaker.
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3, wherein
said center axis passes through one of said slits formed
between said fin and said speaker baffle, and
5 part of the sound outputted from said speaker is directly

outputted from said slit.

5. The video equipment speaker device according to claim
1, wherein
said fin is in a rectangular shape when viewed £rom the front

of said video equipment.

6. The video equipment speaker device according to claim
1, wherein

said fin has one or more apertures, and

part of the sound outputted from said speaker is externally

5 outputted through the apertures.

7. The video equipment speaker device according to claim
1, wherein
a total area of the slits between said £fin and said speaker
baffle that correspond to the opening of said speaker baffle is
5 approximately equal to an area of the opening of said speaker

baffle.
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N 9. The video equipment speaker device according to claim 1,
wherein
said speaker device is provided on an upper-front and/or lower-front

of said video equipment.

10. The video equipment speaker device according to claim 1,
wherein
said speaker devices are provided on front-right and front-left of said

video equipment.

11.  The video equipment speaker device according to claim 1,
wherein
said speaker devices are provided on upper-front and/or lower-front

and front-right and front-left of said video equipment.

12.  The video equipment speaker device according to claim 11,
wherein

said speaker devices provided on the front-right and front-left of said

video equipment are dedicatedly used for mid-range to
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frequencies,
each of said first speaker devices comprising:
a speaker for forwardly outputting sound;
a speaker baffle provided forward of said speaker with
10 an opening through which the outputted sound passes; and
a fin opposed to said speaker so as to form slits for sound
passage with said speaker baffle, and having a shape in cross
section as such that a center portion of a surface opposed to said
speaker is rearwardly curved, wherein
15 the sound outputted from said speaker passes through said
opening and reflects between said £in and said speaker baffle to

be externally outputted from said slits.



