
AUDIO APPARATUS FOR EQUIPMENT                      BACKGROUND OF THE
INVENTION             In recent video equipments such as a display of a
television and a computer, in order to expand a displaying area  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
arranged correspondingly to a panel portion of the cabinet  formed so as to
surround the CRT. In 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 output 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, the  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                                        2  FIG. 9B.
Currently, as to the acoustic apparatus of the  television set and the
like, various devices are made for  improving the sound quality.
For example, a part 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 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 equipment.  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.                                        3             In
the audio apparatus of the television receiver,  the sound emitted from the
speaker may be conducted to the CRT,  thereby also casing the picture on
the CRT to be disturbed. It  is difficult to prevent the CRT and the
cabinet of the  television set from vibrating due to the vibration of the
speaker and the sound therefrom. Therefore, it is impossible to  prevent
the deterioration of 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                                        4  and has a plurality of
holes. The sound output from the low  range speaker passes the sound
conductor and is then emitted  from the panel portion to the audience side.
At that time, the  vibration generated by the low range speaker is absorbed
by the  buffer member to prevent a slight sound in the panel portion.  In
addition, it is possible to prevent a sound from leaking out  of the sound
conductor due to the presence of the buffer 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 quality 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;
5             FIG. 7 is a diagram showing the sound wave output  



from the tweeter in the embodiment according to the present  invention; and
FIG. 8 is a sectional view showing another embodiment  according to the
present invention.              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.    



6             The video equipment 1 is a display of, for example,  the
television set or a computer and comprises the cabinet 2.  The cabinet 2 of
FIG. 1 includes the cathode ray tube 7, the  acoustic apparatus 10, 10 of
the equipment 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 directions with respect to the surface of
the display portion 6 by an angle [err] 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
portion 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,
7 etc. and have a plurality of holes H. The holes H of the panel  portion 3
are formed by, for example, plastics molding or  punching metal and so on.
Alternatively, the panel portions 3  can be formed by applying a fabric
member to the cabinet 2 in a  stretched fashion.             The panel
portions 3, 3 are provided so as to  decrease the directivity by diffusing
the sounds output from the  woofer 4 and the tweeter 5, 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 Hz (Hertz) to 400Hz (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                                        8  quality will be
deteriorated if they interfere each other. In  order that these front and
back sound waves may not interfere,  the sound conductor 8 is provided.
Moreover, as shown in FIG.  4, the sound conductor 8 also plays a role to
guide a sound wave  LS from the woofer 4 to the panel portion 3 and to
prevent the  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                                        9
between the panel portion 3 and the sound conductor 8, it is  possible to
prevent a gap from being made when assembling the  panel portion 3 and the
sound conductor 8, which in turn  prevents the sound emitted out of the
woofer 4 from leaking.  Thus, the buffer member 9 plays the role to prevent
the  deterioration of the sound quality of the woofer 4.
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 4000Hz  (Hertz) to 20000Hz (Hertz). The tweeter 5 is
provided in  association with the panel portion 3 of the cabinet 2 of the
video equipment 1. It is installed so that an axis (center  line) 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 another drawback that, if the direction HL of forming the  holes 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
10 reach the audience due to its high directivity. Accordingly,  the
direction H1 of forming the holes H of the panel portion 3  



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 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.      



Next, referring to FIG. 7, the sound wave HS output  from tweeter 5 will be
described.             The sound wave HS output from the tweeter 5 in FIG.
7  passes the holes H of the panel portion 3 and travels in a  direction K
to the audience.  Another embodiment             FIG. 8 shows another
embodiment of the present  invention.            The equipment of this
embodiment is, for example, a  television set. An acoustic apparatus 100
for this equipment  101 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. In 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 quality.
12 In case of the video equipment, since the vibration of the panel
portion is prevented, a picture screen of the CRT does not  vibrate,
thereby making the deterioration of the picture quality  of the video
equipment to be prevented and making the sound wave  to effectively be
emitted from the speaker. This allows saving  energy to be expected.
The present invention is not limited to the  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.
While, 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
13 modifications can be effected therein by one skilled in the art  without
departing from the spirit or scope of the present  invention as defined in
the appended claims.         14   What is claimed   1.    An audio
apparatus for a video equipment having a low range speaker and        a
high range speaker 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 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, 



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.   2.    An audio apparatus for a video 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 a video
equipment according to claim 1 or 2,        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 one side        and the other side of
the display portion, respectively.   4.    A display device having a
cathode ray tube, a low range speaker and a        high range speaker,
comprising:              a panel portion which forms a part of casing of
said device and has        a plurality of holes;              a sound
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 a vibration,
wherein the panel portion is provided diagonally to a display
portion of the video equipment.
15   5.    A display device according to claim 4, 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.   6.    A
display device according to claim 4 or 5, wherein the display portion is
arranged within a casing of the display device, the low range speaker and
the high range speaker are arranged in the casing on respective positions
corresponding to one side and the other side of the display portion.    


