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AUDI O APPARATUS FOR EQUI PMENT BACKGROUND CF -THE
| NVENTI ON In recent video equi pnents such as a dlsplay of a
tel evision and a conputer, in order to expand a displaying area while nake
a size-of a body of the equipnment as snall as possible or due to a
restriction on the designing thereof, the wdth of a peripheral portion of
a cathode ray tube (CRT) becones snall and a space between a cabi net of
the video equipnment and the CRT al so bdcones narrow. Thu;//speakers are

arranged correspondingly to |on of the cabinet/ formed so as to
surround the CRT. In an acou??ﬁ) 6ﬁ§g§9 FRYLEMENTt Me space bet ween

the CRT and the cabinet which is a casing of the vi deo equi pnent, the
speaker is made small in size. However, making the speaker small causes

the sound pressure output frqgkgﬁgogﬁgagﬁwTéé)ﬁm%@g&?bky be | owered and
maki ng the panel portion narrow causes the sound quality of the video

equi pment to be det eri anatecent\bricievebquapheitd Hichh@s SPE@BdSI=S, b hhe
vicinity of the CRT may disturb the picture on the CRT due to a vibration

of the speaktelevisian swdnd eenputatheref poder to expand a Hispleyimy ereas

shown in FIG _ 9A, since the panel
while make a size of a body of the equipment as small as
possible or due to a restriction on the designing thereof, the
width of a peripheral portion of a cathode ray tube (CRT)
becomes small and a space between a cabinet of the video
equipment and the CRT also becomes narrow. Thus, speakers are
affanged correspondingly to a panel portion of the cabinet
formed so as to surround the CRT. 1In an acoustic apparatus
arranged in the space between the CRT and the cabinet which is a
casing of the video equipment, the speaker is made small in
size. However, making the speaker small causes the sound
pressure ouﬁput from the speaker to generally be lowered and
making the panel portion narrow causes the sound quality of the
video equipment to be deteriorated. Moreover, arranging the
speakers in the vicinity of the CRT may disturb the picture on
the CRT due to a vibration of the speaker or the sound wave
therefrom.

Furthermore, as shown in FIG. 9A, since the panel
portion PA of the conventional acoustic apparatus is directed
outwards with respect to a position P of audience, thé
nonconformity between a direction R of audience and the
advancing direction of a sound wave S causes the deterioration

of the sound quality in the position P of audience, as shown in



portion PA of the conventional acoustic apparatus is directed outwards
Wth respect to a position P of audience, the nonconformty between a
direction R of audience and the advancing direction of a sound wave S
causes the deterioration of the sound quality in the position P of

audi ence, as shown in 2 FIG 9B
Currently, as to the acoustic apparatus2of the television set and the

| i ke, various devices are nade for inproving the sound quality.

For exanpl e FIs.p&Bt of a horn portion of the speaker is formed by an outer

side surface of the CRT and a side wall of the, cabinet of the television
set. The sound absor biGHFTentd¥r i 8F st¢ dihec GLPBEEIR LRRAFLYSNAL R ity are

Gy 0" eelevindeg 9L ihudin ofar YamegBerift TRpRBIEnstEhe sound

quaiity of t.he s ke Y, vi deo equi pnent. The
conventionafngﬁggggg égétéﬁﬁg%%&fﬁg%zfdeo equi pnent conprises a speaker

for high sound and a spgak&ambee, 4 NASOWIda hben!SditSiont B EReakRIaKedr the
| ow sound fixed on the cabinet ﬁaV|ng a duct and a pipe. In this way, it

is ai-med to is mpreed bieanualtdry sdflessunfthaigfuthér ORT tdrel spedkerwdbk dfow
sound. the cabinet of the television set. The sound absorbing
materials for correcting the sound quality are provided in the
horn portion of the speaker unit and an outer wall of the CRT.

There are conventional techniques for improving the
sound quality of the speaker system of the video equipment.

The conventional speaker system for the video
equipment comprises a speaker for high sound and a speaker for
low sound, the letter the speaker for the low sound fixed on the
cabinet having a duct and a pipe. In this way, it is aimed to
improve the quality of sound output from the speaker for low
sound.

The conventional television set is arranged so that a
speaker fixing member which forms a duct-like sound passage of
the speaker is fitted in the cabinet of the video egquipment.
This allows a large speaker to be installed in a narrow space.

However, in the acoustic apparatus of the
conventional television set, there may be such a fear that the
sound emitted from the speaker interferes with the CRT, thereby
causing the picture to be disturbed. In addition, it is

difficult to prevent a slight vibration of the cabinet of the

video equipment caused by the speaker's sound.



The conventional television set is arranged so that a speaker fixing
menber which forns a duct-Ilike sound passage of the speaker is fitted in

t he cabinet of the video equipnent. This allows a |arge speaker to be
installed in a narrow space. However, in the acoustic apparatus
of the conventional television set, there may be such a fear that the
sound emtted fromthe speaker interferés with the CRT, thereby causing
the picture to be disturbed. In addition, it is difficult to prevent a
slight vibration of tH& &&5i Aediefapparatysded thpiynheviiséquseeraivare
speaker's s

d. . 3 |
the audio agg’%r geged opmithed Srom the Speaket, By be rendiigtedetir: Fagy qmbmnt he
k d tQ. t th b | [ t.h '
The CRT ro” (EBaBBYIHERS baftas EngTcul iy oho KpB.Cn oo e dad Eufhéd pe 1"
cabi net of tikeqikeleyisi @) prelveht OfhY | iR lindd ey LPiddie o Rpgtion of the

i
speaker and the sound therefrom Therefore, It 1s 1npossible to prevent

the deteri oralleolis2bn tfer Hirohukebgaeing uendot BBe @ESRIALNOBLOERS he sl i ght
vi bration, which nakes it inpossible to inprove the quality of the high
range soundspeaker and the sound thStéMaRY OFPhétEfoN/ENE GN impossible tol n

view of such aspects, it is an object of the present invention to solve
t he above pP&BVeRt BhRl dako¥igyptiéomrPf the picture quality and the

generation of the slight vibration, which makes it impossible to
improve the quality of the high range sound.
SUMMARY OF THE INVENTION

In view of such aspects, it is an object of the
present invention to solve the above problems and to provide an
acoustic apparatus for an equipment which is capable of
preventing the deterioration of the sound quality due to the
vibration of the speaker for low range.

According to the present invention, the above object
is accomplished by, in an acoustic apparatus of an equipment
having a high range speaker and a low range speaker, the
acoustic apparatus of an equipment which is characterized by
comprising a panel portion which forms a part of a causing of
the equipment and has a plurality of holes, a sound conductor
which is located between the low range speaker and the panel
portion, and a buffer member which is located between the sound
conductor and the panel portion to absorb a vibration..

According to the present invention, the sound
conductor is fixed through the buffer member to the panel

portion which forms a part of the causing of the video equipment



acoustic apparatus for an equi pment which is capable of preventing the
deterioration of the sound quality due to the vibration of the speaker for
| ow range. According to the present invention, the above object
is acconplished by, in an acoustic apparatus of an equi pnent having a high
range speaker and a | ow range speaker, the acoustic apparatus of an

equi pnent which is characterized by coﬁprising a panel portion which forns

a part of a causing of_  the equippent and has a plurality of holes, a sound
conduct or \ﬁl’i’ﬁcﬁaﬁsal%‘é‘f%&tﬁe%gﬂ ¢fe W FOHEE PR frRRdthRelPanel
portion, and _a huffer. nenber. which i.s |ocated between ihe,sound.. conductor
BRd the pandrigsr ppEKeE Biesty B8, ppnd [ atcR8l 66T 1 rel B RN

present | nvq.:%h\oghetﬁ&ﬁ?ﬁ?}tﬁﬁn@&c{ﬁé a{u?ifﬂceinﬁ:@ds &6 Ougly theePuifer dmToer

to the panel portio forms a part o e causing of the video

equi pment  yibration generated by the low range spedkerNid RdSozbed WyldHey of
hol es. The sound output fromthe | ow range speaker passes the sound

conduct or ahafifert hemberriid gadevibnanat dslkigienabupdr in othd eankd podtssce side.
At that tinme, the vibration generated by the |ow range speaker is absorbed
by the buf flér addibiéen oltprisy passible | ghtxeyend | a sdnchdaem perlkinm out|n

addition, it 0SSi b#e to, prevent a sound froml eakg q:%eo t __of tr}& sound

is
conductor d&®& £B°tfigw tor fHe tRurthe Pressece © uffer member.

According to the present invention, by arranging the
high range speaker in such a manner that the direction of its
axis may preferably be coincident with or parallel to the
direction of forming the holes in the panel portion, it is
possible to output the sound to the audience side without
deteriorating the sound guality of the high range sound.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a perspective view of an embodiment
according to the present invention seen from its upper front;

FIG. 2 is a sectional view taken along an A-B line in
FIG. 1;

FIG. 3 is an enlarged view of a woofer of an
embodiment according to the present invention;

FIG. 4 is a diagram showing the sound wave output
from the woofer in the embodiment according to the present
invention;

FIG. 5 is a sectional view taken along a C-D line in
FIG. 1;

FIG. 6 is an enlarged view of a tweeter of an

embodiment according to the present invention;



According to the present invention, by arranging the high range speaker in
such a manner that the direction of its axis nmay preferably be coincident
with or parallel to the direction of formng the holes in the panel
portion, it is possible to output the sound to the audi ence side w thout
deteriorating the sound quality of the high range sound.

BRI EF DESCRI PTI ON OF THE DRAW NGS 5 FIG 1 is a perspective view
of an enbodi nent according to the present invention seen fromits upper
front; FI FIQ. ik iz sediagrml shogungakbke sbhwny wvaneloBtputne in
FIG 1, FIG 3 is an enlarged view of a woofer of an

enmbodi ment skt diheg tweeter it ddenenbadimantoccording to therpgesgnts g
di agram show ng the sound wave output fromthe woofer in the enbodi nent

accor di ng t oFtRRYPEseARd i nventi on; FIG 5 is a sectional view
taken along a CGD, |i Ln, ElLG 1, .. . |G _6 is.an_enlarged view
of & tveeter of an  erbitn P AcSSPHINE YieHeShriing Artan: Fafodtien

5 acddrding t8 ndi AURTSHAVERGidd1e sound wave out put

DESCRIPTION OF THE PREFERRED EMBODIMENTS

Now, preferred modes for carrying out the present
invention will be described below in detail with reference to
the accompanying drawings.

In addition, since the embodiments of the invention
described below are preferred embodiments according to the
present invention, various and preferable technical limitations
are added thereto. However, the scope of the present invention
is not limited to these embodiments unless there is a
description in which the present invention is particularly
limited thereto in the following description below.

FIG. 1 shows a preferred embodiment of the acoustic
apparatus of the equipment according to the present invention.
Referring to FIG. 1, an acoustic apparatus 10 of the equipment
according to the present invention will be described.

FIG. 1 shows an perspective diagram of the embodiment
of the present invention where the equipment is a television set
(video equipment) viewed from its upper front. FIG. 2 shows a
sectional view taken along an A-B line in FIG. 1.

The video equipment 1 of FIG. 1 comprises a cabinet
2, a display portion 6 having a cathode ray tube 7, and acoustic

apparatus 10, 10 of the equipment and so on.



fromthe tweeter in the enbodi nent according to the present invention; and
FIG 8 is a sectional view show ng anot her enbodi nent according to the
present invention. DESCRI PTI ON OF THE PREFERRED ENMBCDI MENTS
Now, preferred nodes for carrying out the present invention will be
described below in detail wth reference to the acconpanying draw ngs.

In addition, since the enbodi nents of tle invention described below are
preferred enbodi nents according to the present invention, various and
preferabl e technical [The videerequinmeniddedst acdinplayHofevEer exampdeepe of
the present invention ,is not limted to these enbodi nents un] ess there is

a descriptitdf FRLIGKRISIPR Rt PESRNEOTRIVAT if9F FSTPEIIST fher FPinethided
thereto in e follow rd ption bel ow. FI 1_shqws a
preferred emd&df ﬁ?g%ngﬁgiggoﬁitf%Ff) aﬁgﬁugaﬁ?OQ?uquQﬁgbﬁeﬁt135%0rding
to the pres L n | ehgrri qﬁﬁy I.C 10 of
t he equ?pne%?hugg}égr%ﬁs%}attggt Eg'p%gg%%&ﬁn\%ﬁépg% E:tgled%g%??{brgh%ﬁ

FIG 1 showinghdpethPesdt.ve Heagapinsd 4 g eabodi Nk riohtt ARAPIEMENt
i nvention where the equipnent is a television set (video equipnent) viewed

from'its uppenelrpottidnsG3,23shndstize parlli popakisnevd t Skanealinehimsd A- B
line in FIG 1. ) The video equipnent 1 of FIG 1 conprises a
cabi net 2, eachi ephay Hbappesite hdiAenrtipnsawitheresgeatulye the aswrfassusti c
apparatus 10, 10 of the equipnment and so on.

the display portion 6 by an angle 6§ as is shown in FIG. 2.

At a center of the cabinet 2, there is provided the
display portion 6 of the video equipment 1. The cathode ray
tube 7 in the display portion 6 can display an image thereon.

Referring to FIG. 1 and FIG. 2, the acoustic
apparatus 10, 10 of the equipment will be described in detail.

Each of the acoustic apparatus 10, 10 of the
equipment includes the panel portion 3, a woofer 4, a tweeter 5
and so on.

The panel poftion 3 is a part of the cabinet 2 which
is a casing of the video equipment 1. The woofer 4 of FIG. 1 is
positioned on a lower part in the cabinet 2 of the video
equipment 1 through a sound conductor 8. The tweeter 5 of FIG.
1 is fixed to an upper part in the cabinet 2 of the video
equipment 1.

Referring to FIG. 3, the panel portion 3 will further
be described in detail. ]

FIG. 3 shows an arranging example of the woofers 4, 4
in an enlarged scale. The right and left panel portions 3,3 are

made of, for example, minute hole processing plastics or metal,



6 The video equipnent 1 is a display of, for exanple, the
television set or a conputer and conprises the cabinet 2. The cabinet 2 of
FIG 1 includes the cathode ray tube 7, the acoustic apparatus 10, 10 of
the equi pnent and the like in the inside thereof. The cabinet 2 of FIG 1
has right and left panel portions 3, 3 and the panel portions 3, 3 are
inclined each other in opposite directfyons with respect to the surface of
the display portion 6 by an_angle [err] as is shown in FIG 2.

At a center ©6F-t dod chét PRurghiky 9% helesi Hed Thee hadiespHa9f pdia ingmed of

t he video equi ppent_1. The cathode %y tube 7 in the disgla%gportion 6 can
di spl ay an PREGECR hbrsh tormed by, for expmplenqplastics meldiBg @G 2, the

ccoustie, | SBRLALLS dllarldd o1 RISt bRl S

Each of the“acoustitc apparatus

portion 3, @aahWoRseformed b&V‘ﬁggffu'i_’g 2&5‘% L cOflember tq the ?a%-%geip?znﬁh a

portion 3 is a part of thé cabinhet IS a casing o vi deo
equi pnent lstfbechedffistdonl. FIG 1 is positioned on a |ower part in the
cabinet 2 of the video equipnment 1 through a sound conductor 8. The
tweeter 5 of FIG 1 iThef parel tporarionppdy Ppaarte iproviidedako reet t® of the
vi deo equi pnent 1. ) . _Referring to FIG 3, the panel portion 3
wi || furt heflecrease the directivity by diffusing the sounds output from the
woofer 4 and the tweeter S, and to reduce a sound pressure
difference due to positional difference among the audience.
[0015]
Referring to FIg. 2 and FIG. 3, the woofer 4 and its
peripheral portion will be described.
The woofer 4 is a middle and low range speaker which

generates a low sound whose frequency ranges approximately from

100 Hy (Hertz) to 400H; (Hertz). The woofer 4 is, for example,

a direct emission type speaker and is fixed to the sound
conductor 8.

The sound conductor 8 (termed also a duct) of FIG. 2
has, for example, a boxlike form and is interposed between the
panel portion 3 and the woofer 4. The woofer 4 is fixed to a
rear end opening 8a of the sound conductor 8 in FIG. 3 and its
front end opening 8b is connected or fixed to the panel portion
3 through a buffer member 9.

The sound conductor 8 plays the following role.

The woofer 4 emits the sound waves to both the front
of the woofer 4 and the back of the woofer 4. Since the front

and back sound waves are those opposite in phase, the sound



be described in detail. FIG 3 shows an arrangi ng exanpl e of
the woofers 4, 4 in an enlarged scale. The right and | eft panel portions
3,3 are made of, for exanple, mnute hole processing plastics or netal,

7 etc. and have a plurality of holes H The holes H of the panel portion 3
are formed by, for exanple, plastics nolding or punching netal and so on.
Alternatively, the panel portions 3 cag be forned by applying a fabric
menber to the cabinet 2 in a stretched fashion. .The pane
portions 3, geaditypwill dexl degexdoratedici ¢hey iheexffexscieiaght gthgr di fMusi ng
t he sounds output fromthe woofer 4 and the tweeter 5, and {o reduce a
sound press@réerdtharigirae dFentoapdHagloseungdi vawe By BRbngn et SHSai ence.

L0015] oy e pen e E el B, Do e oo 0Bl 45
e FREBSIL Hn SR oL g over Mo gL Lancs
exanpl e, ai@d reeh €H: S MPQOSQE‘@t}%ne@Ln B8 i bih XB Arid tbhpreverd the
conduct or 8. The sound conductor "8 (terned also a duct) of FIG
2 ’ vibration of the woofer 4 from conducting to the cathode ray
tube 7 of FIG. 2. Furthermore, using the sound conductor 8
allows the woofer 4 of a large diameter to be arranged in the
rear of the CRT 7, where a spacial room exists.
Referring to FIG. 3, the buffer member 9 will be
described.
The buffer member 9 is provided on the front end
opening 8b of the sound conductor 8. The panel portion 3 and
the sound conductor 8 are connected without any clearance each
other through the buffer member 9. The buffer member 9 is made
of materials such as rubber, a sponge, soft plastics or the
like. The reason for providing the buffer member 9 is as
follows.
The buffer member 9 is arranged so that the vibration
of the woofer 4 conducted to the sound conductor 8 may not
travel to the panel portion 3 and the CRT 7. In other words,
the buffer member 9 prevents the vibration of the sound
conductor 8 conducted out of the woofer 4 from travelling to the
panel portion 3 and causing the slight vibration, and also
prevents the sound generated by the woofer 4 from leaking out of
the sound conductor 8.

Moreover, since the buffer member 9 is interposed



has, for exanpl
portion 3 and t

e, a boxlike formand is interposed between the panel
he woofer 4. The woofer 4 is fixed to a rear end opening 8a

of the sound conductor 8 in FIG 3 and its front end opening 8b is

connected or fi

xed to the panel portion 3 through a buffer nmenber 9.

The sound conductor 8 plays the follow ng role. The woofer 4
emts the sound waves to both the frontg of the woofer 4 and the back of
the woofer 4. Since the front and back sound waves are those opposite in
phase, the skrfipen the panel portion 3 and the sound condu@tor By ﬂFylﬁnII be

deteriorated if they interfere each %t her.. order .t hat t@)sﬁe Bt and

back sound v

tr?oPrFWF’é‘F frdgP R '%%’cﬂﬁj eGRdUBEBr A%

Moreover, r%as&ol"‘@d:’% ‘h a% 4 < %Hdc@?cﬂg#%&% i SR ﬂlf}é{% a role to

gui de a sou

prevent the N
tube 7 of FI%L
woof er 4 of ehd
where a spaci al

romthe vvoo paﬁe portTo Pand to
LRRld AReObohhe il 6u{:r8fn19@1%tfb994tf’réﬂﬂelé‘a@c&ﬂede ray
2. Furthernore, using the sound conductor 8 allows™the

$) gthed bafEberménbdie 9aplapgeche rxdike tor pasveart tdhe CRT 7,
room exi sts. Referring to FIG 3, the buffer

menber 9 wi |detmriatesdonbefl. the sound qualiey f frbe weafier 4- is provi ded on

the front end

Referring to FIG. 5 and FIG. 6, the tweeter 5 and its

peripheral portion will be described in detail.

FIG. 5 shows a section taken along a C-D line in FIG.

1 and FIG. 6 shows an enlarged view of the tweeter 5 and the

panel portion 3.

The tweeter 5 is a speaker which generates a high

tone whose sound frequency ranges approximately from 4000H,

(He

ass

rtz) to 20000H; (Hertz). The tweeter 5 is provided in

ociation with the panel portion 3 of the cabinet 2 of the

video equipment 1. It is installed so that an axis (center

1lin

e) CL of the tweeter 5 may be parallel to a direction HL of

forming the holes H of the panel portion 3. The reason for this

is

as follows.

A high frequency sound has such feature that its

sound pressure is low but its directivity is high. Therefore,

the high frequency sound has a drawback that it is hard to hear

the sound due to its low sound pressure if there is a large

space between the panel portion 3 and the tweeter 5. Also, it

has

hol

another drawback that, if the direction HL of forming the

es H of the panel portion 3 and the canter line (axis) CL of

the tweeter 5 are not parallel each other, the sound will not



openi ng 8b of the sound conductor 8. The panel portion 3 and the sound
.conductor 8 are connected w thout any cl earance each other through the

buf fer menber 9. The buffer menber 9 is made of materials such as rubber,
a sponge, soft plastics or the |ike. The reason for providing the buffer
menber 9 is as follows. The buffer menber 9 is arranged so that
the vibration of the woofer 4 conducted o the sound conductor 8 may not
travel to the panel portion 3 and the 7. In other words, the buffer
menber 9 pr enamvts thiee avd benge glveottot hbs sighd dicerntdvivy . 8 Asseddéngltly out of
the woofer 4 fromtravelling to the panel portion 3 and causing the slight

vi bration, & dizectierBhiQf oemdpgnthedittiest Bdobythd fansds BPTEIPR oin

Lﬁ? ]if IeP grrglrjr;[)efsf gi]%rg%gsﬁggggolg%?éjal{%lqrelégto the center l_‘\'/%rlg K I?ro’f ihgcgwée&e%;:

between the pangls RIE! LAl o NG SPUMLEQUINGLE" 18 sldcd Derh@SF e L0
g nade e pan

prevent a gap’ fromDbein when asse I ng portion and the

sound condugiffe18 poMpieh 3 Naddifthe RiB¥ESHESsthe sound emitted out of the
woofer 4 from|leaking. Thus, the buffer menber 9 plays the role to prevent

the -deterioration of Ndret,saedsquadivwaveollst bé vhefwiofer 4 and a sound
Referring to FIG 5 and FIG 6, the tweeter 5 and its
wave HS of the tweeter 5 will be described.

First of all, the sound wave LS output form the
woofer 4 will be described referring to FIG. 4. The sound wave
LS output from the woofer 4 in FIG. 4 passes the sound
conductor 8 and impinges on the panel portion 3. At that time,
the sound wave LS having impinged on the panel portion 3 within
the sound conductor 8 is refracted by the panel portion 3 and
passes the holes H thereof, thus enabling the sound to be heard
by the audience.

By forming a closed space in front of the woofer 4
with the panel portion 3, the sound conductor 8 and the buffer
member 9, it is possible to make the same low range reproduction
as in the case where a speaker box is installed in the rear of
the woofer 4, and also to make the amplitude of a diaphragm of
the woofer 4 less than the case where it is used in an open
space, which in turn makes the vibration conduction toward the
CRT to be decreased.

Furthermore, by creating the closed space with the
panel portion 3, the sound conductor 8 and the buffer member 9,

it is possible to suppress an useless vibration of the speaker

unit, thereby allowing the vibration itself to be decreased.



peri pheral portion will be described in detail. FIG 5 shows a
section taken along a CGDlinein FIG 1 and FIG 6 shows an enlarged view
of the tweeter 5 and the panel portion 3. The tweeter 5 is a
speaker which generates a high tone whose sound frequency ranges
approximately from 4000Hz (Hertz) to 20000Hz (Hertz). The tweeter 5 is
provided in association with the panel jportion 3 of the cabinet 2 of the

video equiprment 1. It is installed so that axis (center |jne) CL of the
tweeter 5 may be par aMe&ftt 5 e’Eﬁ”t‘@cttPoﬁIﬁLa,g'f tx*ﬁoﬁﬁ?f‘ﬂg YhE® ﬁiﬁné’i‘tﬂu*{)f t he
panel porti ..Jhe r oyt hi 4.s as follows. A hi gh
frequency s§§ﬁ§ Hggggﬂ§%§feééu%% %%éﬁrﬁqﬁg' sound pressure is low but its

directivity is high. Ther @Eﬁﬁ@’wa\ff'glshbggpﬁﬁ GheS Puadihas qnd??@/%)aﬁk

that it is hard to hear the soun ue to Its |l ow sound pressure her e

is alarge papaes g IRaIRd Reopatré Maidll pord8idnds thirl twaebes fm Al so, it
has anot her drawback that, if the direction HL of formng the holes H of

t he panel pditeohién acd thecandiendene (axis) CL of the tweeter 5 are not
paral | el each other, the sound will not
10 reach t hangbheeqeebolidens. its high directivity. Accordingly, the

direction HL of forming the holes H of the panel ortion 3
ﬁiG. g shows another emﬁgdimed% of tge present

invention.

The equipment of this embodiment is, for example, a
television set. 'An acoustic apparatus 100 for this equipment
161 has nearly the same structure as the acoustic apparatus 10
for the equipment of FIG. 1 and FIG. 2. Therefore, as to
structural elements in the acoustic apparatus 100 of the
equipment 101 according to the embodiment of FIG. 8, the same
elements as those in the acoustic apparatus 10 of the equipment
1 according to the embodiment of FIG. 1 are denoted by the same
reference numerals and the description thereof will be omitted.

In FIG. 8, a difference of this embodiment from the
embodiment of FIG. 1 and FIG. 2 is that the sound conductor 8 is
bent approximately along the outer circumferential surface of
the CRT 7. 1In this manner, by arranging the woofer 4 in the
rear of the CRT 7, where there is comparatively a spacial room,
it is possible to adopt the woofer 4 of a large diameter for the
acoustic apparatus 100 of the equipment 101.

As described above, according to the embodiments of
the present invention, it is possible to provide the acoustic

apparatus of the equipment producing the sound of high gquality.



is arranged to be parallel to the center line CL of the tweeter 5, and the
tweeter 5 is installed to have no space between the panel portion 3 and

the tweeter 5. Next, the sound wave LS of the woofer 4 and a
sound wave HS of the tweeter 5 will be descri bed. First of
all, the sound wave LS output formthe woofer 4 will be described

referring to FIG 4. The sound wave LS.,output fromthe woofer 4 in FIG 4

passes the sound conductor 8 and inpinges on the panel portion 3. At that

tine, the Soucdseaof tis heideeyequppPmert, crincketparrelbpadrionorf3the tpanel t he
sound conductor 8 is refracted by the panel portion 3 and passes the holes
H t hereof, tHOFieRabfi PECYeNEedouAdPicteee feargn B i GifydeRsenot

By forni | osed in front of th fer 4 with th | t
3, the sound EBAiGet BRESh FATEI e cfetardarian o1 e pAStHAP T itke

the same |ows ange L aREodNEI@Ne 85 bo PHSARZA WHE"Ral AP RAKCEOBAX v

installed inthe rear o e WoO and also to ma the anplitude of a

di aphragm of. heewpobely 4d @38 thBanribe QRS@pehRee. | ITHIS WIedws Nsarimpen
space, which in turn nakes the vibration conduction toward the CRT to be

decreased. energy to beFRefkpdtiemre, by creating the closed space with the
panel portion 3, the sound conductor 8 and the buffer nenber 9, it is
possi bl e to suppress d@fhaigeilesestvibventiom db nbe Ligudiedr touhhe, t hereby

allowing the vibration itself to be decreased.
embodiments.

For example, while, in the embodiment according to
the present invention, the acoustic apparatus 10 is installed in
one side and the other side of the cabinet 2 of the video
equipment, it may of course be installed in one side only with
no problem. Also, the acoustic apparatus 10 may be installed in
a lower part and an upper part of the cabinet 2.

wWhile, in the embodiment according to the present
invention, the acoustic apparatus 10 of the equipment comprises
one woofer 4 and one tweeter 5, the acoustic apparatus of the
equipment may comprise one woofer 4 and two tweeters 5, for
example.

Further, while, in the embodiment according to the
present invention, the woofer 4 and the tweeter 5 are employed,
the woofer 4 may be divide into a low range speaker and a middle
range speaker for making a three way system.

Having described preferred embodiments of the present
invention with reference to the accompanying drawings, it is to
be understood that the present invention is not limited to the

above-mentioned embodiments and that various changes and



Next, ‘referring to FIG 7, the sound wave HS output fromtweeter 5 will be

-descri bed. The sound wave HS output fromthe tweeter 5in FIG
7 passes the holes H of the panel portion 3 and travels in a direction K
to the audi ence. Another enbodi nent . FI G 8 shows anot her
enbodi nent of the present invention. The equi pnment of this

enbodi ment is, for exanple, a televisiqgg set. An acoustic apparatus 100
appar at us. 10MEEHLGAd su PRl irates” Shepai e ope shullRbia the et
structural f_ﬁﬁ&; ' c?i.@i a u 00 _of th equi nt 101
accordi ng tg&’t e eér;tﬁio iatr’fﬂetg%{l 61o é%e8%8€ }%g{:s‘gﬂéscoﬁ%eﬁ%nﬁgea%%eﬁ%g’ge in the

acousti c appahivdmsick a@f dbRen&IUiDRA! apleRESP Aidigst 0 the enbodi ment of
FIG 1 are denoted by the same reference nunerals and the description

thereof will be omtted. In FIG 8, a difference of this
enbodi nrent fromthe enbodinent of FIG 1 and FIG 2 is that the sound
conductor 8 is bent approximtely along the outer circunferential surface
of the CRT 7. In this manner, by arranging the woofer 4 in the rear of
the CRT 7, where there is conparatively a spacial room it is possible to
adopt the woofer 4 of a large dianeter for the acoustic apparatus 100 of
t he equi prent 101.



As descri bed above, according to the enbodi nents of the present invention,
it is possible to provide the acoustic apparatus of the equi pnent
roduci ng the sound of hi qual ity

p h )

12 In case glﬂ“ﬂﬁllmﬂﬂﬂlﬁﬁmpmnt since the vibration of the panel
portion is pk TERAR! NS ure screen of the CRT does not vibrate,

t her eby maki ng the deterioration of thelpicture quality of the video
equi pnent to be prevented and ma &ﬁg:%ge iound wave to effectively be
emtted fromthe speaker. This allows sag'ﬁbma%hﬁigy to be expect ed.

The present invention is not limted to the enbodinents. For
exanple, while, in the enbodi nent according to the present invention, the

acoustic apparatus 10 i.s Anngualibesppdratie £6i dgn aghiigiRnet Agvisd de 18k, the
cabinet 2 of the video equipnent, 1t nay of course be installed in one

side only wrnamgeneppakél eand A ddght henge apebkerappan@tissing@ may be
installed in a lower part and an upper part of the cabinet 2.

Wiile, in the enbodi nehtPa@edoparkiprn ohikd ferssem panty efit Rorasing odctbstic
apparatus 10 of, the quipnent C rises one_woofer 4 and one tweeter 5,

the acousti EWIPEFRE R0GDa%H& ngg?mtowleﬁﬁpri se one woofer 4 and two

tweeters 5, for exam:g %ound conductor which is arranged between the low
range speaker and the panel portion; and
a buffer member which is arranged between the sound

conductor and the panel portion to absorb an vibration.

2. An audio apparatus for an equipment according to
claim 1, wherein an axis of the high range speaker is arranged
to be coincident with or parallel to a direction of forming the

holes of the panel portion.

3. An audio apparatus for an equipment according to

claim 2, wherein the equipment is a video equipment.

4. An audio apparatus for an equipment according to
claim 3, wherein the video equipment is a display device having
a cathode ray tube and the panel portion is provided diagonally
to a display portion of the video equipment.

5. An audio apparatus for an equipment according to
claim 4, wherein the display portion is arranged within a casing

of the video equipment, the low range speaker and the high range
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Furt her, while, in the enbodi nent according to the present invention, the
woof er 4 and the tmeeterkiuﬁre enpl oyed, the woofer 4 may be divide into a

L‘%vt re?nnge s““\m“\“““g“\ | e range speaker for naking a three way

escri bed preferred enbodi nents of the present

i nvention w t*h feférence to the acconpanying drawings, it is to be
understood that the present invention ignot limted to the

above- nmenti oned_enbodi ments and that various changes and

13 nodi f i catSPSAKCEaRAT®RAFIISCednt e G35 ing ORerefpedivd poshbians wit hout

departing fromthe sglrit or scogg of the present _invention as defined in
the appendefOF&FRENAING to ong,sidgyand jthe; okhgEgside of thendisplay

apparatus f .yj.de ' having a | ow range speaker and a
ord st SLaSpuLOTEy

hi gh range r‘co a panel portion which forns a
part of a causing of the equi pnent and has a plurality of holes;

a sound conductor which is arranged between the | ow range speaker
and the panel portion;6.andvideo apparatusah®vih@ra MRROSanYEI Shedierabhgnged

bet ween the sound conduct or and the panel portion to absorb an
vi brati on, high range speaker, comprising:
a panel portion which forms a part of a casing of
said apparatus and has a plurality of holes;
a sound conductor which is arranged between a low
range speaker and the panel portion; and

a buffer member which is arranged between the sound

conductor and the panel portion to absorb an vibration.

7. A video apparatus according to claim 6, wherein an
-axis of the high range speaker is arranged to be coincident with
or parallel to a direction of forming the holes of the panel

portion.

8. A videg apparatus according to claim 7, wherein
the video equipment is a display device having a cathode ray
tube and the panel portion is provided diagonally to a display

portion of the video equipment.

9. A video apparatus according to claim 8, wherein
the display portion is arranged within a casing of the video
equipment, the low range speaker and the high range speaker are

arranged in the casing on respective positions corresponding to
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wherein the video equipnent is a display device having a cathode ray
tube and the panel portion is provided diagonally to a display portion

of the video equi pnent. 2. An audi o apparatus for a video equi prment
according to claim1, wherein an axi s of the high range speaker is
arranged to be coincident with or parallel to a direction of formng
the holes of the panel portion. 3. 1&n audi o apparatus for a video

equi pnent accordlgg t o, cl ai .di splay portion is

h
arranged wi OFfnSAE 2L qt‘%?@rvisd‘e% of the yéﬁﬁf e q"lf)ﬁé | ow range

speaker and the high range speaker are arranged in the casing on
respective positions correspondi ng to one side and the other side of
the display portion respectlvely A display devi ce having a

ray tube, a |l ow ran nd hi gh rangg, sRealseBeen Replaced
mnel portlon V\/mch forms

ca
gglrrgrhzr“nge UIH“LMIH I“" "llHH plurality of hol es; a part C\]Bmmﬂa“‘:m\“\
conductor which is arranged bet ween t he Iom1range spea

panel portion; and a buffer menber which is arranged bet ween
t he sound conduct or and the panel portion to absorb a vibration,
wherein the panel portion is provided diagonally to a display

portion of the video equi pnent.

15 5. A di spl ay device according to claim4, wherein an axis of the
hi gh range speaker is arranged to be coincident with or parallel to
a direction of formng the holes of the panel portion. 6. A

di spl ay device according to claim4 or 5, wherein the display portion is
arranged within a casing of the display device, the | ow range speaker and
t he hi gh range speaker are arranged in the casing on respective positions
corresponding to one side and the other side of the display portion.
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