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ABSTRACT

Speaker system for a display including a cover frame integrated type speaker 1 having a
cover frame 101 with screw holes 106 for assembly with arear cover 2 at top and bottom thereof
and a speaker 100 for emitting sound integrated with the cover frame 101, arear cover 2 fastened

to a rear of the cover frame integrated type speaker 1 having a vibration attenuation member

()]

mounting unit 200 provided on top and bottom thereof, and vibration attenuation means disposed
between the cover frame integrated type speaker 1 and the cabinet for attenuating a system
o oo vibration to prevent transmission of the system vibration to the cabinet 4, whereby saving cost,
improving a productivity, preventiﬁg a pressure lioss of a sound directed forward caused by a
*eeee 10 leaked sound directed backward, and attenuating a system vibration from the speaker so as not

to reach to the cabinet, to provide a speaker of a high sound quality and a low howling.




I
I

I~
|
N
o
o




AUSTRALIA
PATENTS ACT 1990
COMPLETE SPECIFICATION

NAME OF APPLICANT(S):
LG Electronics Inc.

ADDRESS FOR SERVICE:
DAVIES COLLISON CAVE

Patent Attorneys
1 Little Collins Street, Melbourne, 3000.

INVENTION TITLE:

Speaker system for display

The following statement is a full description of this invention, including the best method
of performing it known to me/us:—
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BACKGROUND OF THE INVENTION

Field of the Invention

The present invention relates to a speaker system for a display, and more particularly, to
a speaker system for a display, of which structure is modified for providing a high tone quality
and low howling.

Background of the Related Art

In general, the display, such as a computer monitor, having a built-in speaker system
provides the speaker system in a space between an outside wall of a Braun tube and an inside
wall of a cabihet enclosing the Braun tube, a width of which fixes a width of the speaker system.
And, the width of the speaker system fixes a short diameter of the speaker in the speaker system,
and serves as a parameter for fixing a ratio of a lang diameter to the short diameter. The ratio
of the long diameter to the short diameter of the speaker gives a great influence to a-tone quality
of the speaker; if other conditions are the same, the speaker system is the most favorable for
implementing a .hi gh tone quality when the ratio i; 1:1. That is, the closer a geometry of a gasket
and cohe paper of the speaker to a true circle, the favorable for implementing a high tone quality.

A related art speaker system for a display will be explained with reference to FIGS. 1 ~
5. FIG. 1 illustrates a disassembled perspective view of a related art speaker system for a display,
FIG. 2 illustrates a section across line I-I in FIG. 1, and FIG. 3 illustrates a section of an
assembled speaker system in FIG. 1. FIG. 4 illustrates a section across line II-II, and FIG. 5
illustrates a front view of a related art display, schematically.

Referring to FIGS. 1 ~2, a related art track type speaker system for a display is provided
with a track type speaker 100a(called as “speaker” hereafter), a front cover 6 mounted on a front

face of the speaker 100a, and arear cover 2 mounted on a rear of the speaker 100a. The speaker




100a is provided with a frame 600, a gasket 102, an edge 103 fitted to an inside surface of the

gasket 102 for forming a ring, and a cone paper 104 fitted to an inside surface of the edge 103

to form a cone. The frame 600 has a screw hole 601 at each corner. The front cover 6 of a

rectangular form in overall has an ecliptic opening 602 on a central portion for passing a sonic

5 wave, a gasket fitting surface 603 and a rear cover fitting surface 604, both at the rear face.
There are bosses 605(called as “speaker fastening boss” hereafter) each having a screw hole for

a speaker fastening screw 701 and bosses 606(called as “rear cover fastening boss” hereafter)

f : each having a screw hole for arear cover fastening screw 702, both on an inside surface of a back

of the front cover 6, and a portion 608 for a pass through hole on top and bottom of the front
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oo 10 cover 6 for a screw 703 to be coupled to a screw hole 404 in a speaker system fastening boss 403
on the cabinet 4 to pass through. Asshown in FIG. 4, the rear cover fitting surface 604 is formed
LN further rear of the gasket fitting surface 603. And, the rear cover 2 has a form of an empty box
in overall for enhancing resonance, is provided with screw holes 206 for fastening to the rear
*ede® cover fastening !)osses 606 formed on the front cover 606 and guide grooves 207 for guiding
15 SCrews fo the screw holes 206, on both sides thereof. And, the cabinet 4 having the speaker
system including the speaker 100a, the front cover 6 and the rear cover 2 mounted thereon is
provided with a plurality of sonic wave discharge holes 402 for discharging the sonic wave
during operation of the speaker, and a boss 403 for fastening the speaker system for fastening an
assembled speaker system to the cabinet 4 by screw fastening with the front cover 6(see FIG. 3).

20 The process for assembling the related art speaker system will be explained.
Under a condition that the speaker fastening bosses. 605 on the front cover 6 and the
screw holes 601 at four corners of the frame 600 of the speaker 100a are matched, the speaker

fastening screws 701 are fastened through the screw fastening holes 601 for assembling the front




cover 6 and the speaker 100a together. According to this, a gasket contact surface 603 of the
front cover 6 and the gasket 102 on the speaker 100a comes into a close contact, to prevent a loss
of a sound pressure of a sound directed forward coming from a leakage of a sound directed

backward. After the front cover 6 and the speaker 100a are jointed, the rear cover fastening

(7]

screws 702 are fastened through the screw holes 206 for assembling the front cover 6 and the rear
cover 2 together under a condition the rear cover fastening bosses 606 on the front cover 6 and
the screw holes 206 in the rear cover 2 are matched. Then, the screws 703 are screwed into the

speaker system fastening bosses 403 through pass through holes 609 under a state the speaker

sees system fastening bosses 403 on the cabinet 4 and the pass through holes 609 in the portions 608

e o 10 for pass through holes in the front cover 6 are matched, for fastening the speaker system on the
cabinet 4.

LT However, the related art speaker system applied to a display has the following problems
caused by limitation of a structure.

*uult The related art speaker system for a display requires the complicated shaped front cover

15 6 with é plurality of bosses 605 and. 606 as a medium for fastening the speaker 100a to the rear

70 cover 2 which serves as a resonance box. The front cover 6 is required without fail as medium

means for mounting the related art speaker system to the cabinet 4, for providing the portions 608

for pass through holes on the front cover 6. Therefore, the related art speaker system is

disadvantageous in that many components which have complicated shape are required, not only

20 to cost much, but also to drop a productivity in fabrication and assembly of the components. The

requirements for the complicate shaped front cover 6 in the related art leads to require for many

components and fastening members in assembly of the components as many. Due to this, the

related art speaker system has many cost push factors, difficulties in fabrication of the
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components, and is required many assembly man power in an assembly line. Particularly, a
gap(“A” in FIG. 4) required between an inside surface of the outside wall of the front cover 6 and
the outside surface of the speaker 100a affects to a design and material cost. That is, the gap(“A”
in FIG. 4) between the inside surface of the outside wall of the front cover 6 and the outside
surface of the speaker 100a is required in assembly of the front cover 6 with the rear cover 2
without fail, for providing the rear cover fastening bosses 606 for use in assembly of the rear
cover 2 on an outside region of the speaker 100a. As the gap “A” should be secured between the
inside surface of the outside wall of the front cover 6 and the outside surface of the speaker 100a
due the above reason, a width(“C” in FIG. 4) of the front cover 6 becomes larger than a width(“B”
in FIG. 4) of a speaker frame 600. More precisely, the width(the same with the width of the rear
cover) of the front cover 6 is larger as much as a two times of a thickness of the front cover being
added to a value two times of the gap “A” in FIG. 4 in comparison to a width of the frame 600.
In the meantirie, the speaker system should have gaps provided to the inside surface of the
cabinet 4 and thc? outside surface of the Braun tub?. According to this, because a gap(“D" in FIG.
5) between the inside surface of the cabinet 4 and the outside surface of the Braun tube for
placing the speaker system therein also should be the larger as much as a size of the gap(“A” in
FIG. 4) between the inside surface of the outside wall of the front cover 6 and the outside surface
of the speaker 100a, as explained before, this affects to the design and cost of the speaker system.
In the meantime, a symbol “F” in FIG. 5 is a width of a monitor in the related art speaker
system. There is another problem in the related art speaker system for a display. Though it is
designed that the rear cover fitting surface 604 of the front cover 6 makes a close contact with
the front cover fitting surface 208 of the rear cover 2 for preventing a sound pressure of a sound

directed forward coming from an influence of a leaked sound directed backward, the imperfect




blocking of a leakage of the sound directed backward through a gap between the close contact
surfaces causes a loss of the sound pressure of the sound directed forward, because a perfect
close contact between the rear cover fitting surface 604 of the front cover 6 and the front cover
fitting surface 208 of the rear cover 2 can hardly be achieved. When there is a leakage of the
sound directed backward, there is a problem in that a pressure of a sound directed forward is
dropped by the sound directed backward that has a phase opposite to the sound directed forward.

The related art speaker system for a display has another problem.

Referring to FIG. 3, the fastening of the front cover 6 at sides of the speaker 100a in the
related art speaker system forms a length of sonic wave passage from the gasket to the front
surface of the front cover 6, for the sound directed forward emitted from the speaker 100a to pass
through when the speaker is in operation. In this instance, the sound passage acts to cause a
tunnel effect for the sound directed .forward, to deteriorate the sound directed forward from the
speaker 100a. The tunnel effect is a phenomenon in which a particalar frequency of the sound
is offset as the 59md passes through the sound passage while another particular frequency of the
sound i.s amplified, to impede implementation of a desired sound quality. Moreover, the direct
- connection of the related art speaker system to the cabinet 4 without attenuation of vibration by
means of the screws, a rigid body, causes direct transmission of a system vibration to the Braun
tube when the speaker is in operation when the speaker is in operation, thereby resulting in a
serious ﬁickering of image. That is, the vibration transmitted to the Braun tube directly without
attenuation causes resonance with a shadow mask fitted on an inside surface of the Braun tube,
that causes the flickering of the image. And, moreover, the aforementioned problem has been
impeded provision of a high powered speaker, and particularly, a low frequency band could not

have been lowered further to result in deterioration of a sound quality because the image
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flickering is serious at a frequency below 200Hz, that impedes provision of a high quality speaker
system built-in a display.

SUMMARY OF THE INVENTION

Accordingly, the present invention is directed to a speaker system for a display that
substantially obviates one or more of the problems due to limitations and disadvantages of the
related art.

An object of the present invention is to provide a speaker system for a display, in which
a number of components is reduced for saving a production cost and improving a productivity
in fabrication and assembly of components, and a ratio of a short axis to a long axis of the
speaker is made to be close to 1.1 for improving a sound quality.

Another object of the present invention is to provide a speaker system for a display which
can prevent a pressure loss of a sound directed forward caused by leakage of a sound directed
backward as well as deterioration of sound caused by the tunnel effect.

Further qu ect of the present invention is to provide a speaker system for a display which
can prevent flickering of an image on the display caused by transmission of vibration to the
cabinet from the speaker when the speaker is in operation.

Additional features and advantages of the invention will be set forth in the description
which follows, and in part will be apparent from the description, or may be learned by practice
of the invention. The objectives and other advantages of the invention will be realized and
attained by the structure particularly pointed out in the written description and claims hereof as
well as the appended drawings.

To achieve these and other advantages and in accordance with the purpose of the present

invention, as embodied and broadly described, the speaker system for a display includes a cover
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frame integrated type speaker having a cover frame for assembly to a rear cover and a speaker
for emission of a sound, the cover frame and the speaker integrated together, and the rear cover
for fastening to a back side surface of the cover frame integrated type speaker.

In other aspect of the present invention, there is provided a speaker system for a display
including a cover frame integrated type speaker having a cover frame for assembly with a rear
cover and a speaker for emitting sound integrated with the cover frame, a rear cover fastened to
a rear of the cover frame integrated type speaker, and vibration attenuation means disposed
between the cover frame integrated type speaker and the cabinet for attenuating a system
vibration to prevent transmission of the system vibration to the cabinet.

It is to be understood that both the foregoing general description and the following
detailed description are exemplary and explanatory and are intended to provide further
explauation of the invention as claimed.

BRIEF DESCRIPTION OF THE DRAWINGS

The accc?mpanying drawings, which are ipcluded to provide a further understanding of
the invention and are incorporated in and constitute a part of this specification, illustrate
embodiments of the invention and together with the description serve to explain the principles
of the invention:

In the drawings:

FI1G. 1 illustrates a perspective disassembled view of a related art speaker system for a
display;

FIG. 2 illustrates a section across line I-] in FIG. 1;
FIG. 3 illustrates a section showing an assembled related art speaker system for a display

in FIG. 1;
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FIG. 4 illustrates a section across line II-1I in FIG. 3;

FIG. 5 illustrates a front view of a related art display, schematically;

FIG. 6 illustrates a front view of a display showing a speaker system in accordance with
a preferred embodiment of the present invention mounted within the display, schematically;

FIG. 7A illustrates a perspective disassembled view showing a speaker system of the
present invention;

FIG. 7B illustrates a perspective disassembled view showing a speaker system of the
present invention seen from back thereof;

FIG. 8 illustrates a perspective assembled view of a speaker system of the present
invention;

FIG. 9A illustrates a front view of the speaker system in FIG. 8;

FIG. 9B illustrates a side view of the speaker system in FIG. 8;

FIG. 10 illustrates a section across line III-IIl in FIG. 9A;

FIG. 11 .illustrates a section across line IV-1V in FIG. 9A;

.FIGS. 12A and 12B illustrate an assembly process of a vibration attenuation member in
FIG. 11; wherein,

FIG. 12A illustrates a section showing a vibration attenuation member being deformed
elastically and inserted into a mounting hole, and

'FIG. 12B illustrates a section showing a vibration attenuation member inserted in a
mounting hole with the deformation restored,;

FIG. 13A illustrates a perspective disassembled view of a speaker system in accordance
with a first preferred embodiment of the present invention being assembled to fastening bosses

for mounting a speaker system mounted to a cabinet, and




FIG. 13B illustrates a perspective view showing an assembly in FIG. 13A.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT

Reference will now be made in detail to the preferred embodiments of the present
invention, examples of which are illustrated in the accompanying drawings. FIG. 6 illustrates
a front view of a display showing a speaker system in accordance with a preferred embodiment
of the present invention mounted within the display schematically, FIG. 7A illustrates a
perspective disassembled view showing a speaker system of the present invention, FIG. 7B
illustrates a perspective disassembled view showing a speaker system of the present invention
seen from back thereof, FIG. 8 illustrates a perspective assembled view of a speaker system of
the present invention, FIG. 9A illustrates a front view of the speaker system in FIG. 8, FIG. 9B
illustrates a side view of the speaker system in FIG. 8, FIG. 10 illustrates a section across line I1I-
IIT in FIG. 9A, FIG. 11 illustrates a secti.on across line IV-IV in FIG. 9A, FIGS. 12A and 12B
illustrate an assembly process of a vibration attenuation member in FIG. 11, wherein FIG. 12A
illustrates a sect.ion showing a vibration attenuation member being deformed elastically and
inserted into a mounting hole, and FIG. 125 illustrates a section showing a vibration attenuation
member inserted in a mounting hole with the deformation restored, FIG. 13A illustrates a
perspective disassembled view of a speaker system in accordance with a first preferred
embodiment of the present invention being assembled to fastening bosses for mounting a speaker
system mounted to a cabinet, and FIG. 13B illustrates a perspective view showing an assembly
in FIG. 13A.

The speaker system for a display of the present invention includes a cover frame
integrated type speaker | having a cover frame 101 with screw holes 106 for assembly with a

rear cover 2 at top and bottom thereof and a speaker 100 for emitting sound integrated with the

10
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cover frame 101, and a box type rear cover 2 fastened to arear of the cover frame integrated type
speaker | having a vibration attenuation member mounting unit 200 of a hollow cylinder form
provided on top and bottom thereof. A mounting hole 201 in the vibration attenuation member
mounting unit 200 is provided for mounting the cover frame integrated type speaker 1 and the
rear cover 2 to the cabinet 4, and provided with a vibration attenuation member 3 of rubber or
silicone which can attenuate a system vibration transmitted to the cabinet 4 from the speaker.
The speaker 100 has a track formed gasket 102 witha short diameter of a size identical to a short
side(width) of the cover frame 101, an edge 103 attached to an inner side of the gasket 102 to
form aring, and a cone paper 104 attached to an inner side of the edge 103 in a cone form. There
is a projection 204 under the vibration attenuation member mounting unit 200 on the rear cover
2 having a screw fastening hole 203 corresponding to the screw hole 106 each formed on top and
bottom of the frame of the cover frame integrated type speaker 1. The gasket 102 for the cover
frame integrated type speaker 1 is fitted flush with a front surface of the cover frame 101. There
1s a groove 105 formed in arim in a back of the cover frame 101 of the cover frame integrated
type spéaker 1, and there is a rib 205 on a surface of the rear cover for coupling with the cover
frame 101, for tight match between the rib 205 on the rear cover 2 with the groove 105 in the
cover frame integrated type speaker 1 when the cover frame integrated type speaker 1 is
assembled with the rear cover 2, thereby preventing leakage of a sound directed backward. The
positions of formation of the rib 205 and the groove 105 may be interchanged, and numbers of
the ribs 205 and the grooves 105 on the rear cover 2 and the cover frame 101 may be plural for
assuring prevention of the leakage of the sound directed backward. That is, because a length of
an escape path of the sonic wave through the rib 205 and the groove 105 is dependent on a

geometry of the rib 205 and the groove 105, and the rib 205 cuts off the sonic wave, if numbers

11
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of the rib 205 and the groove 105 are increased appropriately, a sonic wave blocking effect is
increased. The vibration attenuation member 3 has a body 300 of a hollow cylinder form having
a plurality of cut away slots 301 in a circumference surface, a flange portion 302 formed in radial
directions on one end thereof having no slots 301 formed therein, and projections 304 formed
in radial directions on the other end having the slots 301 in the body 301 formed therein. When
the vibration attenuation member 3 is assembled with the vibration attenuation member mounting
unit 200, the vibration attenuation member 3 has the body 300 brought into contact with an inner
circumference surface of the mounting hole 201 in the vibration attenuation member mounting
unit 200, the flange portion 302 caught by a front rim of the vibration attenuation member
mounting unit 200, and the projections 304 formed on the other end of the body 300 in radial
directions caught by a rear rim of the vibration attenuation member mounting unit 200, thereby
preventing falling off of the vibration attenuation member 3 from the vibration attenuation
member mounting unit 200. There are a plurality of slots 303 formed in radial directions in the
flange portion 392 of the vibration attenuation member 3 for reducing a contact area to the front
rim of the vibration attenuation member mounting unit 200 for reducing a vibration transmission
area. Ends of the projections 304 of the vibration attenuation member 3 are chamfered for easy
insertion of the projections 304 into the mounting hole 201 when the vibration attenuation
member 3 1s assembled with the vibration attenuation member mounting unit 206. There are
speaker system mounting fastening bosses 400(hereafter called as, “system mounting fastening
boss") formed on a back surface of the cabinet 4 for fastening the rear cover 2 having the speaker
100 mounted thereon as the vibration attenuation member 3 is inserted and fastened with screws
with washer 5, and there are positioning ribs401 onan outer circumference surface of the system

mounting fastening boss 400 for limiting an insertion depth of the vibration attenuation member

12
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3 inserted onto an outer circumference surface of the system mounting fastening boss 400. In
this instance, a distance from the positioning ribs 401 to the screw with washer 5 fastened to the
system mounting fastening boss 400 is formed greater than an axial length of the vibration
attenuation member 3, and a diameter of the system mounting fastening boss 400 is formed
smaller than an inside diameter of the body 300 of the vibration attenuation member 3
adequately, so that the screw with washer 5 does not compress the vibration attenuation member
3, and the speaker system having the vibration attenuation member 3 fitted therein is movable
along an axial direction of the system mounting fastening boss 400.

The process of assembly and function of the speaker system for a display in accordance
with a first preferred embodiment of the present invention will be explained.

Upon inserting the rib 205(see FIG. 7A) formed on a surface of the rear cover 2 to be
coupled with the cover frame 161 into the groove 105(see FIG. 7B) formed in a back of rim of
the cover frame 101 of the cover frame integrated type speaker 1, as shown in FIG. 11 illustrating
a section across.line IV-IV in FIG. 9A, the cover frame integrated type speaker 1 and the rear
cover are brought into close contact, perfectly. Under this condition, screws 107 are insened.into
the screw fastening holes 203 in the rear cover 2 through the screw holes 106 in the cover frame
101, to assemble the cover frame integrated type speaker 1 and the rear cover 2. According to
this, the speaker system for a display in accordance with the first embodiment of the present
invention can prevent a pressure loss of a sound directed forward caused by a sound directed
backward by means of geometry of the rib 205 and the groove 105. Moreover, since the front
cover in the related art speaker system can be omitted in the first embodiment speaker system,
together with the fastening members required for fastening the front cover and the speaker, the

first embodiment speaker system can save cost and improve working condition in assembly,

13
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significantly. As shownin FIG. [2A, after the cover frame integrated type speaker 1 and the rear
cover 2 are assembled, upon pushing the vibration attenuation member 3 into the mounting hole
201(“H” direction in FIG. 12A) in the mounting unit, the vibration attenuation member 3 is
inserted into the mounting hole 201 as the body 300 with the slots 301 are shrunk in a radial
direction("K" direction in FIG. 12B). The chamfered ends of the projections 304 help the
insertion of the vibration attenuation member 3 into the vibration attenuation member mounting
unit 200. As shown in FIG. 12B, after the body 300 of the vibration attenuation member 3 is
inserted into the mounting hole 201 completely, the vibration attenuation member 3 restores an
original shape by the elastic restoration force of the material itself, to position the projections 304
at the other end of the body 300 having the slots 301 to the rear rim of the vibration attenuation
member mounting unit 200, thereby preventing fall off of the vibration attenuation member 3.
That is, since the projections 304 at the other end of the body 300 having the slots 301 are caught
by the rear rim of the vibration attenuation member mounting unit 200, an axial fall off of the
vibration attenu'fition member 3 is prevented. Thf’,n, as shown in FIG. 10, after the body 300 of
the vibration attenuation member 3 mounted to the speaker 100 is passed through the system
mounting fastening boss 400 on the cabinet 4, a screw with washer 5 is screwed into the
fastening boss 400. The assembled state of the system mounting fastening boss 400 and the first
embodiment speaker system is seen in FIGS. 13A and 13B. A depth of insertion of the vibration
attenuation member 3 is fixed by the positioning rib 401 formed on the outer circumference
surface of the system mounting fastening boss 400, and it is preferable that a length of the
fastening boss 400 is designed to maintain a gap as shown in “d” in FIG. 10 so that the screw
with washer 5 does not press the vibration attenuation member 3. And, it is preferable that a

diameter of the system mounting fastening boss 400 on the cabinet 4 is formed smaller than an
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inside diameter of the body 300 of the vibration attenuation member 3 inserted onto an outer
circumference surface of the system mounting fastening boss 400 adequately, for permitting
movements of the speaker system having the frame integrated type speaker 1 and the rear cover
2 along an axial direction of the boss between the fastening boss 400 and the screw with washer
5 in a stroke of an amplitude as shown in “d” in FIG. 10.

Different from the related art speaker system in which vibration generated in the speaker
100 1s transmitted to the cabinet 4 directly without attenuation caused by the direct connection
of the speaker 100 to the cabinet 4 by means of the screw, a rigid body, the vibration generated
in the speaker of the present invention is dampened by the vibration attenuation member 3, to
reduce the vibration transmitted to the cabinet 4, significantly. Especially, because the slots 301
and 303 formed in the body 300 and the flange portion 302 of the vibration attenuation member
3 Vrespectively in the present invention reduces a contact area between the body 300 of the
vibration attenuation member and the system mounting fastening boss 400 on the cabinet 4, a
contact area between the flange portion 302 of the vibration attenuation member 3 and the
positioning rib 401 on the outer circumference of the boss, a contact area between a front rim of
the vibration attenuation member mounting unit 200 and the flange portion of the vibration
attenuation member 3, and a contact area between the rear rim of the vibration attenuation
member mounting unit 200 and the projections 304 on the vibration attenuation member 3, the
vibration transmitted to the cabinet 4 during operation of the speaker can be cut off, effectively.
That 1s, since the contact surface between the vibration attenuation member 3 and the vibration
attenuation member mounting unit 200, the contact surfaces between the vibration attenuation
member 3 and the system mounting fastening boss 400 and the positioning rib 401 on the cabinet

4 act as vibration transmission surfaces which can be reduced by means of the slots 301 and 303,

15




the vibration transmitted to the cabinet 4 can be reduced in proportion to an amount of reduction
of the contact area. Accordingly, the first embodiment speaker system for a display can
effectively eliminate the image flickering on adisplay by cutting off a vibration transmission path
according to material characteristics and geometry of the vibration attenuation member 3 together
with the reduction of the vibration transmission area. The flange portion 302 of the vibration
attenuation member 3 also serves to prevent direct contact of the positioning rib 401 with the
vibration attenuation member mounting unit 200.

In the meantime, as can be known from a comparison of FIG. 10 to FIG. 3, different from
the related art, the elimination of the front cover can in turn eliminate the deterioration of a sound
quality caused by the tunnel effect in the related art, because there is no sound passage provided
in front of the gasket 102.

And, the speaker system of the present invention has the edge 103 and the gasket 102
adhered to the cover frame with an adhesive, and a width of the gasket 102 is identical to a
width(*W" in FIG. 9A) of the cover frame integfated type speaker 1. Therefore, when if it is
assumed in the speaker system of the present invention that a width of the monitor is identical
to a width("F” in FIG. 5) of the monitor in the related art speaker system, and a width of the front
frame is identical to a width of the front frame in the related art, a short diameter of the speaker
100 which actually emits sound can be made significantly larger thz;n the short diameter of the
speaker 100 in the related art speaker system. That is, the short diameter of the speaker 100 can
be formed larger by two times of the width “A”(a gap between an inside surface of an outside
wall of the front cover and an outside surface of the speaker 100) in FIG. 4 of the related art,
which implies that a ratio of the short diameter to the long diameter of the speaker system can

be made close to 1:1. Therefore, if other conditions are the same, the first embodiment speaker

16



system for a display can implement a sound quality better than the related art speaker system for
a display.
The speaker system for a display of the present invention has the following advantages.

First, since the speaker system for a display of the present invention can save cost and

wn

improve a productivity in assembly, prevent a pressure loss of a sound directed forward caused
by a leaked sound directed backward, and facilitate attenuation of a system vibration in
. e transmission from the speaker to the cabinet, a high sound quality and a low howling speaker can
be made available. That is, because the speaker system of the present invention requires no front
Teeee cover that is a medium for fastening between the speaker 100 and the rear cover 2, a cost of the
10 speaker system can be dropped, and a productivity in fabrication of components and assembly
can be improved.

And, the elimination of the front cover in the speaker system of the present invention
cest permits to use the gap(“A” in FIG. 4) required between an inside surface of the outside wall of
the front cover and the outside surface of the spegker 100 for providing a larger short diameter
* '§ 15 of the speaker 100, thereby maximizing the short diameter of the speaker 100 in view of design,

permitting to provide a speaker system of better sound quality.
The perfect contact between the cover frame integrated type speaker | and the rear cover
2 in the speaker system of the present invention permits to prevent a pressure loss of a sound
directed forward caused by a leaked sound directed backward, thereby improving the sound

20 quality.

The elimination of the sound passage through which the sound directed forward passes,

preventing occurrence of the tunnel effect, can prevent a quality deterioration of a sound directed

forward.
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Moreover, the vibration attenuation means provided in the speaker system, which can
effectively attenuate the vibration caused by the speaker 100, can prevent image flickering due
to the vibration of the speaker system, to permit to provide a speaker of a higher wattage, and a
high quality speaker system.

It will be apparent to those skilled in the art that various modifications and variations can
be made in the speaker system for a display of the present invention without departing from the
spirit or scope of the invention. Thus, it is intended that the present invention cover the
modifications and variations of this invention provided they come within the scope of the
appended claims and their equivalents.

Throughout this specification and the claims which follow, unless the
context requires otherwise, the word "comprise®”, and variations such as
"comprises™ and "comprising”, will be understood to imply the inclusion

of a stated integer or step or group of integers or steps but not the
exclusion of any other integer or step or group of integers or steps.
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THE CLAIMS DEPINING THE INVENTION ARE AS FOLLOWS:
1. A speaker system for a display comprising:
a cover frame integrated type speaker having a cover frame for assembly to a rear cover
and a speaker for emission of a sound, the cover frame and the speaker integrated together; and,
the rear cover for fastening to a back side surface of the cover frame integrated type

speaker.

2. A speaker system as claimed in claim 1, wherein the cover frame in the cover frame
integrated type speaker includes screw holes for assembly with the rear cover, and
the rear cover includes screw fastening holes at positions corresponding to the screw

holes in the cover frame.

3. A speaker system as claimed in claim 1, wherein the cover frame integrated type
speaker includes a track formed gasket having a short diameter identical to a width of the cover

frame.

4. A speaker system as claimed in claim 1, wherein the gasket and the cover frame in the

cover frame integrated type speaker are disposed flush.

5. A speaker system as claimed in claim 1, wherein the cover frame integrated type
speaker includes a groove formed in a back surface of the cover frame, and the rear cover
includes a rib formed on a surface to be coupled with the cover frame, for inserting the rib on the

rear cover into the groove in the cover frame integrated type speaker when the cover frame

19



10

integrated type speaker and the rear cover is assembled. thereby preventing leakage of a sound

directed backward.

6. A speaker system as claimed in claim 5, wherein a plurality of the ribs and the grooves

are provided for assuring the prevention of leakage of the sound directed backward.

7. A speaker system as claimed in claim 1, wherein a vibration attenuation member is
fitted one each on a top and a bottom of the rear cover for serving as a medium that fastening the
cover frame integrated type speaker and the rear cover to a cabinet, and for attenuating a system

vibration generated in the speaker to prevent transmission of the vibration to the cabinet.

8. A speaker system as claimed in claim 7, wherein a vibration attenuation member
mounting unit of a hollow cylindrical form is provided on the top and the bottom of a front

surface of the rear cover for inserting the vibration attenuation member therein.

9. A speaker system as claimed in claim 7, wherein the vibration attenuation member
includes;

a body of a hollow form having a plurality of slots formed in a circumference,

a flange portion formed at one end having no slots in the body formed therein, and

projections projected in radial directions formed at the other end having the slots in the

body formed therein.

10. A speaker system as claimed in claim 9, wherein, when the vibration attenuation
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member is mounted to the vibration attenuation member mounting unit,

the body of the vibration attenuation member is brought into contact with an inner
circumference surface of a mounting hole,

the flange portion formed in radial directions at one end of the body of the vibration
attenuation member is caught by a front rim of the vibration attenuation member mounting unit,
and

the projections formed inradial directions at the other end of the body are pushed into the
mounting hole in the vibration attenuation member mounting unit completely, such that the
projections are caught by a rear rim of the vibration attenuation member mounting unit, thereby

preventing fall off of the vibration attenuation member.

11. A speaker system as claimed in claim 10, wherein the flange portion of the vibration
attenuation member includes a plurality of slots formed in radial directions for reducing a contact
area with a front rim of the vibration attenuation member mounting unit to reduce a vibration

transmission area.

12. A speaker system as claimed in claim 10, wherein the projections are chamfered for

easy insertion into the mounting hole.

13. A speaker system as claimed in claim 11, wherein the vibration attenuation member

is formed of rubber or silicone.

14. A speaker system as claimed in claim 7, wherein there are speaker system mounting
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fastening bosses formed on a back surface of the cabinet for fastening the rear cover having the
speaker fastened thereto as the vibration attenuation member is inserted and fastening by using
fastening members to the cabinet, aﬁd

there are positioning ribs on an outer circumference surface of the speaker system
mounting fastening bosses for limiting an insertion depth of the vibration attenuation member

inserted onto an outer circumference surface of the speaker system mounting fastening bosses.

15. A speaker system as claimed in claim 13, wherein a distance from the positioning rib
to a fastening member fastened to the speaker system mounting fastening boss is greater than an
axial length of the vibration attenuation member,

a diameter of the speaker system mounting fastening boss is formed adequately smaller
than an inside diameter of the body of the vibration attenuation member inserted onto an outer
circumference surface of the speaker system mountirg fastening boss, so that the fastening
member does not compress the vibration attenuati~on member, and the speaker and the rear cover
both having the vibration attenuation member coupled thereto move along an axial direction of

the speaker system mounting fastening boss.

22




23

16. A speaker system substantially as hereinbefore
described with reference to the drawings and/or Examples.

17. The steps, features, compositions and compounds
disclosed herein or referred to or indicated in the
specification and/or claims of this application,
individually or collectively, and any and all combinations
of any two or more of said steps or features.

DATED this TWELFTH day of APRIL 2000
1G Electronics Inc.

by DAVIES COLLISON CAVE
Patent Attorneys for the applicant(s)
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