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I n.the tel-avi si on.- regepveﬁ, shown in figure 1, |oudspeakers

VER _LOUDSPEAKER DEVICE

This invention relates to a ioudspeaker device for
a television receiver.

Certain conventional television receivers and
loudspeaker devices therefor are constructed a shown for
example in figures 1 to 4 of the accompanying drawings.

In the television receiver, shown in figure 1,
loudspeakers SPy,SPR are embedded within the front sides of
a cabinet CT substantially flush with and at left and right
sides of a front surface of a Braun tube BR, that is, a
television screen surface. In a separate type television
receiver, shown in Figure 2, the'cabinet CT is separated
from loudspeaker boxes or enclosures BXp,BXp and
loudspeakers SPi,SPR are provided within the loudspeaker
boxes BXp, BXp substantially flush with a television screen
surface. In the type of television receiver shown in Figure
3, loudspeakers SP;, SPR are embedded within a cabinet CT at
the back of the television screen surface, that is, at the
back of a Braun tube BR. Finally,.in the type of television
receiver shown in Figure 4, loudspeakers SP;, SPy are
embedded within the lateral sides of 4 cabinet CT at the
lateral sides of a Braun tube BR.

In recent years, in addition to high picture
quality and a large screen surface, demand has arisen for
high sound quality. It is desirable that the sound of a
television receiver appears to be radiated from the vicinity
of the displayed picture. A further design consideration is
that it is also desirable that, even if the screen has a
large surface, the cabinet of the receiver itself should not
be excessively increased in bulk. |

) These conflicting demands have been difficult to
reconcile with the types of conventional television
receivers, shown in figqures 1 to 4. For example, with the
téleyision receiver and the loudspeaker devices shown in
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receiver, shown in Figure 2, the cabinet CT is separated from | oudspeaker
boxes or encl osures BXL, BXR and 15 | oudspeakers SPL, SPR are provi ded

wi thin the | oudspeaker boxes BXL, BXR substantially flush with a television
screen surface. In the type of television receiver shown in Figure 3,

| oudspeakers SP[err], SP[err] are enbedded within a cabinet CT at the back
of the television screen surface, that is, at the 20 back of a Braun tube
BR  Finally, in the type of television réceiver shown in Figure 4,

| oudspeakers .SPlerr], SPlerr] are enbedded within the |ateral sides of d
cabi net CT &&9PRE Fat¥ﬁ§Fethssi8F3§Pﬁ?Eﬁﬁstﬁ%@rEﬁa are arranged

substantially flush with the television screen surface,
although the sense of compatibility of the sound with
respect to the television picture may be achieved, the size

5 of the loudspeaker devices SP;,SPr is limited by the size of
the cabinet CT and hence sound of high sound quality cannot
be produced in the low frequency part of the spectrum. In
other words, with the television receiver of recent years,
as shown in Figure 1, the surface of the television receiver

10 1in its entirety as viewed from the front side is not
increased, that is, the size of the cabinet CT is not
increased, although the screen surface is enlarged, as a
result of which the size of the loudspeakers SPy,SPr and
those of their magnetic circuits and their enclosures are

15 1limited and hence the high sound quality cannot be achieved.
With the television receiver shown in figure 2, in which the
loudspeaker boxes BXjp,BXp are formed as separate components,
even though good sound quality may be achieved, the overall
size of the loudspeaker boxes BXjy,BXRp and the size of the

20 cabinet CT, summed together, is necessarily increased: With
the television receiver shown in Figqure 3, in which the
loudspeakers SPp,SPRp are arranged at the back of the
television screen at the rear lateral sides of the Braun
tube BR, permitting the size of the loudspeakers SPr,,SPR to

25 be increased, since these loudspeakers are arranged at a
certain angle with respect to the television screen surface,

the sound is radiated in a direction conforming to that

e

angle and hence the sense of ambience and compatibility with
the television picture cannot be produced. Finally, with
30 the television receiver shown in figure 4, the loudspeakers
SP1,,SPr are directed completely to lateral sides, so that
the sense of ambience and compatibility with the television
picture becomes worse than in the case of the television
receiver shown in figure 3.

In view of the above described status of the art,
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In recent years, in addition to high picture 25 quality and a | arge screen
surface, demand has arisen for high sound quality. It is desirable that the
sound of a television receiver appears to be radiated fromthe vicinity of
t he di splayed picture. A further design consideration is that it is also
desirable that, even if the screen has a 30 |arge surface, the cabinet of
the receiver |tself shoul d not be excessjvely increased in bulk. These
conflicting demands have been difficult %o reconcile with the types of

convent i ongl. ! g1 8h30cE°6F! UKL r el {MIAGHE T ffodiady examl e,
loudspeaker device for a television receiver by means of
which the sound ‘of high quality producing the sense of
ambience and compatibility with the television picture may

S be obtained without enlarging the size of the receiver
cabinet, or which at least provides the public with a useful
choice.

According to the present invention there is
provided a loudspeaker unit of or for a television receiver
10 comprising loudspeaker means provided rearwardly of the
television screen surface, sound reflector means for
reflecting at least a portion of the sound from said
loudspeaker means substantially in a forward direction from
said television screen surface, and acoustic lens means
15 provided on a surface substantially coplanar with said
television screen surface for controlling the radiating
direction of the sound.
The sound reflector means are provided for
covering at least the central voice coil region of the
20 loudspeaker means and approximately 20% to 70% and
preferably 30% to. 60% of the total sound radiating surface
of the loudspesdker means.
Since the loudspeaker unit is provide at the back
of the television screen surface (the phosphor surface of
B5S the Braun tube), the screen surface can be increased without
' limitations placed by the loudspeaker unit, while the sound
radiated from the loudspeaker unit can be reflected in a
forward direction by a reflector plate, and diffused by an
acoustic lens, the foremost part of which lies in a plane
30 coplanar with the television screen surface, the sound
producing the sense of ambience and compatibility with the
television picture may be obtained. Specifically, the
loudspeaker unit is provided at the back of the screen
surface and at least a portion of the sound from the
35 loudspeaker unit is reflected in a substantially forward
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35 television receiver and the | oudspeaker devices shown in 2 Figure 1,
where the | oudspeakers SPL, SPR are arranged substantially flush with the
tel evi sion screen surface, although the sense of conpatibility of the sound
with respect to the television picture nay be achieved, the size 5 of the

| oudspeaker devices SPL,SPRis |limted by the size of the cabi net CT and
hence sound of high sound quality cannot ,

direction from the screen surface and radiated by the
acoustic lens the forward end of which is arranged in a
plane substantially coplanar with the screen surface, so
that the well-defined sound image may be produced and the
s sound of high quality producing the sense of ambience and
compatibility with the television picture may be obtained.

The invention will be further described by way of
non-limitative example with reference to the accompanying
drawings, in which:-

10 Figures 1 to 4 are schematic side views showing
various types of conventional television receivers.

Figure 5 is a schematic plan view showing a
loudspeaker unit for a television receiver according to a
preferred embodiment of the present invention, with portions

15 of. the loudspeaker unit and the television receiver being
broken away.

Figure 6 is an enlarged schematic plan view of the
loudspeaker unit, with a portion thereof being broken away.

Figure 7 is a schematic plan view showing a

20 reflector plate and the sound radiating front surface-of a
loudspeaker.

Figure 8 is a front view showing the state in
which the loudspeaker and the reflector plate are actually
mounted in the loudspeaker unit.

25 Figure 9 is a perspective view showing an acoustic
lens.

Figure 10 is a partial perspective view showing an
acoustic lens and a mesh plate actually mounted on a
receiver cabinet.

30 Figure 11 is a perspective view of a television
receiver fitted with the loudspeaker unit of the present
invention, with a portion of the receiver being broken away
to show the structure of the loudspeaker unit.

Referring to the drawings, an embodiment of the
35 present invention will be explained in detail.
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be produced in the |l ow frequency part of the spectrum In other words, with
the television receiver of recent years, as shown in Figure 1, the surface
of the television receiver 10 in its entirety as viewed fromthe front side
is not increased, that is, the size of the cabinet CT is not increased,

al t hough the screen surface is enlarged, as a result of which the size of

t he | oudspeakers SPL, SPR and those of their nagnetic circuits and their

encl osures are 15 limted and hence the high sound quality cannot be

achi eved. Wth the tel gy ghotm! 95Cithe sehewdtie blaH' fidw bF PhiGhet B
| oudspeaker boxes BXL, BXR are forned as separate conponents,
the loudspeaker unit for the television receiver of the
present embodiment is comprised of left and right
full-audio-range stereophonic loudspeakers SPy,SPR arranged
5 at the back of a television screen surface or at the rear
lateral sides of a Braun tube BR, reflector plates RFp, RFR
for reflecting at least a portion of the sound from the
loudspeakers SPy,SPr in a substantially forward direction
from the screen surface,and acoustic lenses L,Lr, the
10 forward end of which is disposed in a plane substantially
coplanar with the screen surface and which is adapted for
controlling the directivity of the radiated sound. The
sound from the loudspeakers SPy,SPRp may also be monaural or
stereo, depending upon the type of transmission being
15 received and the audio processing circuitry of the receiver.
It is noted that the loudspeakers SPy,SPR are not
provided in a plane coplanar with the television screen
surface, but are provided rearwardly thereof, at the rear
| lateral sides of the Braun tube BR within the receiver
20 cabinet CT. That is, the loudspeakers SPy,,SPR are provided
at the rear lateral sides of the Braun tube BR where a wider
area or space may be conserved depending on the shape of the
Braun tube BR, so that the sound radiating surface or gauge
and the capacities of the magnetic circuit and loudspeaker
25 boxes BXj,BXR may be chosen to be larger. Since the gauges
of the loudspeakers SPp,SPR and the capacities of the
magnetic circuit and the loudspeaker boxes BXp,BXR are
chosen to be larger with the present embodiment, the sound
quality of, for example, the low-frequency sounds may be
bo improvéd, while the cabinet CT may remain small-sized.
Meanwhile, since the loudspeakers SPp,SPR of the
! present embodiment are arranged at the rear lateral sides of
| the Braun tube BR depending on the shape of the Braun tube,
the sound radiating surfaces of the loudspeakers SPy,SPRp are
PS disposed at an angle with respect to the television screen
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even t hough good sound quality may be achieved, the overall size of the

| oudspeaker boxes BXL, BXR and the size of the 20 cabinet CT, sunmed
together, is necessarily increased. Wth the tel evision receiver shown in
Figure 3, in which the | oudspeakers SPL, SPR are arranged at the back of the
tel evision screen at the rear |lateral sides of the Braun tube BR
permtting the size of the | oudspeakers SPL, SPR to 25 be increased, since

t hese Ioudspeakers are arranged at a certéain angle with respect to the

Lo that andil S herto Vit SORYE AHom, W1ER: JOUHPERRRRE BEkr Spmen
dlrectly taken out to outside in this case, it becomes
difficult to produce the sense of ambience or the sense of
compatibility with the television picture on account of

5 sound directivity and the like. With this in view, with the
loudspeaker unit of the present embodiment, the sound from
the loudspeakers SPy,SPRp is adapted to be directed forwardly
from the television screen surface by means of the reflector
plates RFy,RFR and the acoustic lenses Ly ,Lgp.

io Referring to figure 6, showing the right-side
loudspeaker SPRp and a near-by region, sound waves radiated
from the loudspeaker SPR are transmitted through the
reflector plate RFR and the acoustic lens Ly,, comprised of

mid plates (lens plates) Lgl, Lg2 and Lp3, and thereby

15 modified in their travelling and diffusing directions, as
indicated by sound waves W1l to W4. A sound wave WS, which
is not transmitted through these reflector plates RFRp or the
acoustic lens Lp, is radiated to outside through a meshed

plate MR having a large number of orifices in the form of a

bo netting or a honeycomb. .

It is noted that the reflector plate RFR is
disposed so as to overllg, as viewed from the front, at
least a inner region of the voice coil VC of the associated
loudspeaker drive unit, as shown in figure 7 showing the
25 projection of the reflector plate on the front sound

radiating surface of the loudspeaker SPp. By arranging the
§ reflector plate RFR so as to overlie at least the inner
space of the voice coil VC, the mid to high frequency
~sounds, radiated from the central region of the loudspeaker

30 SPgR, that is the voice coil VC and the near-by region, and

exhibiting high directivity with respect to the front

surface of the loudspeaker SPRr, are reflected by the
reflector plate RFRp so as to be modified in their proceeding
direction. The reflector plate RFR is so oriented that the
sound reflected thereby is directed forwardly of the

35
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the tel| evision picture cannot be produced. Finally, with 30 the television
receiver shown in figure 4, the | oudspeakers SPL, SPR are directed
conpletely to |ateral sides, so that the sense of anbi ence and

conpatibility with the television picture beconmes worse than in the case of
the television receiver shown in figure 3. 35 In view of the

above descri bed status of the art, 3 7

television screen surface. If the entire sound radiating
surface of the loudspeaker SPR is covered by the reflector
plate RFR, the sound undergoes suppression and deterioration
of sound quality. Given this consideration, the area of the

5 sound radiating surface of the loudspeaker SPR covered by
the reflector plate RFR is selected in the present
embodiment to be approximately 20% to 70% and preferably 30%
to 60% of the total sound radiating surface of the
loudspeaker SPR. In addition, the area of the central

10 region of the sound radiating surface of the loudspeaker SPy
covered by the reflector surface RFR is preferably about
twice the area of the inner space of the voice coil VC.
Meanwhile, the reflector plate RFR may be designed so that
its angle of orientation may be modified as desired for

15 changing the direction of sound reflection in a desired
manner.

By using the above described reflector plate RFR,
the sound radiated from the loudspeaker SPR, in particular,
the mid to high frequency sounds which exhibit greatest

0 directivity, may be radiated in a forward direction from the
television screen surface, while being also directly
radiated to outside by means of the meshed plate Mg, without
producing sound suppression. On the other hand, the low
frequency sounds from the loudspeaker SPR are radiated to

25 the outside by means of the reflector plate RFR and the

; acoustic lens Lg, while being also radiated directly to

outside by means of the meshed plate Mp, similarly to the

mid to high frequency sounds. Since low frequency sounds

directly radiated to outside by means of the meshed plate My
are also turned round towards the front side of the screen

Surface to produce the low frequency sound producing the

Sense of ambience and compatibility with the displayed

Picture.

It is noted that the reflector plate RFR may be
molded of synthetic resins exhibiting high surface hardness
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it is an object of the present invention to provide a | oudspeaker device
for a television receiver by neans of which the sound of high quality
producing the sense of amnbi ence and conpatibility with the television
picture may 5 be obtained without enlarging the size of the receiver
cabi net, or which at |east provides the public with a useful choi ce. _
Accordiing to the present invention there gs provided a | oudspeaker unit of .
or forja television receiver 10 conprising |oudspeaker neans provided
rearwandl y ahd how dneersilossey,eenchuabaaerysonidriel-patagisnans for

stryrene (ABS) or styrene. In this manner, the mid to high
! frequency sound may be reflected effectively.

i Figure 8 shows the loudspeaker SPp and the

@ 5 reflector plate RFR actually built into the loudspeaker unit
| which is viewed from the front side of the loudspeaker SPg.
In figure 8, DTR indicates a duct for taking out the sound
within the loudspeaker box BXgp to outside.

! The acoustic lens Ly is used for controlling sound
110 directively, that is, the direction and diffusion of the
| emitted sound. Specifically, the direction of the
: proceeding sound may be modified as a function of the length
of the gap between the mid plates (lens plates) Lpl, Lg2 and
Lr3, that is, the distance between the inlet and the outlet
115 of the sound or the length of the sound path. In addition,
a semicircular notch C is provided in a central region of
each of the mid plates IRl, L2 and Lp3 for expanding the
sound from the loudspeaker SPR, that is, for converting the
planar wave into a cylindrical wave or a spherical wave. It
20 is noted that, considering the sound emanating from the
' loudspeaker SPR in figure 6, the sound wave W1 schematically
represents the sound wave travelling through a space between
the mid plate Lgl and the wall surface of the cabinet
! towards the Braun tube BR, the sound wave W2 the sound wave
PS travelling through the space between the mid plates Lil and
Lg2, the sound wave W3 the sound wave once reflected by, for
example, the reflective plate RFR to travel subsequently
through the space between the mid plates Lp2 and Lr3 and the
sound wave W4 the sound wave once reflected by the reflector
B0 plate RFR to travel subsequently through the space between

the mid plate Lr3 and the outer wall surface of the cabinet
CT. However, the sound waves W1,W2 may be occasionally
reflected by the reflector plate RFR, while the sound waves

W3,W4 may be transmitted directly through the gaps of the
acoustic lens without having been once reflected by the
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reflecting at | east a portion of the sound from said | oudspeaker neans
substiantially in a forward direction fromsaid tel evision screen surface,
and acoustic | ens neans 15 provided on a surface substantially copl anar
with said television screen surface for controlling the radiating direction
of the sound. The sound reflector neans are provided for covering at |east
the central voice coil region of the 20 | oudspeaker nmeans and ,
approximately 20%to 70% and preferably ¢30% to 60% of the total sound

radi ating surface of the |oudspeaker neans.

¢ reflector plate RFR. The sound direction may be changed as

: desired by changing the length of each sound duct of the
acoustic lens Lp. For example, with the mid plate Lyl of
the maximum length, the mid plate Lr3 of the minimum length

5 and the mid plate Lp2 of an intermediate length, the sound
emanating from the acoustic lens Lp is directed towards the
centre of the television screen surface. On the other hand,
by reversing the relation of the sound duct lengths, the
sound from the acoustic lens L is directed away from the

10 centre of the television screen surface. The sound

direction may also be changed by changing the mounting
angles of the mid plates.

With the use of the above described acoustic lens
Lr, it becomes possible to produce the expanded sound with
15 improved directivity by aligning the wave fronts of the mid
to high frequency sounds which are strongly directive and
radiated in the form of an acute beam. Meanwhile, the sound
radiated towards the front side FW and the sound surrounding
the television receiver SW are shown schematically by
P0 chain-dotted lines in figure 5.

'The acoustic lens Lp and the meshed plate Mp are
shown assembled to the cabinet CT in figure 10 which is a
perspective view partially broken away.

With the above described television receiver
25 loudspeaker unit arranged by arranging the loudspeakers
SP;,,SPR on the rear lateral sides of the Braun tube BR, the
sound radiating surfaces or gauges of the loudspeakers
SP;,,SPR and the capacities of the magnetic circuit and the
loudspeaker boxes BXj, BXR may be enlarged to enable the
30 sound quality of the low frequency sounds, for example, to
be improved. On the other hand, by reflecting at least a
portion of the sound from the loudspeakers SPy,,SPR by the
reflector plates RFy,RFR and radiating the sound towards the
front side of the televigion screen surface by the acoustic
FS lenses Lj,Lg, the forward sides of which are arranged
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Si nce tghe | oudspeaker unit is provide at the back of the tel evision screen
surfacqg (the phosphor surface of 25 the Braun tube), the screen surface can
be incfeased without limtations placed by the | oudspeaker unit, while the
sound rjadi ated fromthe | oudspeaker unit can be reflected in a forward
directijon by a reflector plate, and diffused by an acoustic |ens, the
forenosft part of which lies in a plane 30 coplanar with the tel evision
screen purface, the sound producing the séfse of anbience and conpatibility
with the television picture may be obtained. Specifically, the |oudspeaker
uni t is} provFaegtantiablyaer BﬁetﬁémécﬁQﬁﬁﬁce as the television screen

surface, the sound from the loudspeakers SP;,,SPR above all,
the strongly directive mid to high frequency sound, may be
radiated towards the front side of the television screen

5 surface to provide a more definite sound image and more

i expanded mid to high freguency sounds. Besides, since the

| sound from the loudspeakers SPy,SPR is radiated directly to

i outside through the meshed plates Mp,Mp for preventing sound
suppression as well as providing a sense of ambience having

10 an extended sound field and producing low frequency sound
compatible with the displayed picture.

Meanwhile, the television receiver of the present
embodiment is shown in perspective in figure 11, partly
broken away, in which the sound from the loudspeaker SPR is

.5 radiated not only forwardly but also laterally of the
television screen surface, as indicated by chain-dotted
lines therein.
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surfage and at | east a portion of the sound fromthe 35 | oudspeaker unit is
refleqted in a substantially forward direction fromthe screen surface
and rddi ated by the acoustic lens the forward end of which is arranged in a
pl ane jsubstantially coplanar with the screen surface, so that the

wel | -defined sound image may be produced and the 5p; g‘gp “leq% D uality

producf ng the sense of anbi ence and conpatlblllty S|on

pi cture may be obtai ned. T 11 "I ”’ -
CLAIMS

1. - A loudspeaker unit of or for a television receiver
comprising loudspeaker means provided rearwardly of the

5 television screen surface, sound reflector means for
reflecting at least a portion of the sound from said
loudspeaker means substantially in a forward direction from
said television screen surface, and acoustic lens means
provided on a surface substantially coplanar with said

10 television screen surface for controlling the radiating
direction of the sound.

2, A loudspeaker unit as élaimed in claim 1 wherein
said loudspeaker means comprise left and right side

hs loudspeakers for stereophonic and/or monaural sound
reproduction.

3. A loudspeaker unit as claimed in claim 2 wherein
said left and right side loudspeakers are arranged at an
!0 obtuse angle with respect to the television screen surface.

4. A loudspeaker unit as claimed in claim 1,2 or 3
wherein said sound reflector means form a part of a cabinet
of the television receiver.

&5

% S. A loudspeaker unit as claimed in any one of claims
! 1 to 4 wherein said sound reflector means covers an area

| about 30% to 60% of the entire sound radiating surface of

i said loudspeaker means.

10

6. A loudspeaker unit as claimed in any one of claims
1 to 5 wherein said loudspeaker means are enclosed within
associated loudspeaker boxes.
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The ipvention will be further described by way of non-limtative exa
with feference to the acconpanying draw ngs, in which:- 10
Figurps 1 to 4 are schematic side views showi ng various types of
conventional television receivers. Figure 5 is a schematic plan vi
show ng a | oudspeaker unit for a television receiver according to a
prefefred enbodi nent of the present invention, with portions 15 of the

| oudspeaker unit and the tel evision recaiaver being broken away. Figure 6 is
an en]arged schematic plan view of the

ABSTRACT

A loudspeaker unit for a television receiver
includes loudspeakers SPr,SPR arranged at the back of a
5 television screen surface, sound reflectors for reflecting
the sound from the loudspeakers substantially in a forward
direction from the television screen surface, and acoustic
lenses provided on a surface coplanar with the television
screen surface for controlling the sound radiating

10 direction. High quality sound with a sense of ambience and
compatibility with the television picture may be produced
without enlarging the size of the television receiver cabinet.
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| ou unit, with a portion thereof being broken away. Figure 7 is a

sch | an vi ew showing a 20 reflector plate and the sound radiati
fropEsce of a | oudspeaker. Figure 8 is a front view show ng the sﬁ%Le
in Y. e | oudspeaker and the reflector plate are actually nounted

t he |l eaker unit. 25 Figure 9 is a perspective view show ng
an & |l ens. Figure 10 is a partial perspective view show ng an

aco flens and a nmesh plate actually nmounted on a , ,%—

FIG.1
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. BR
ig SPL SPr
FIG.2
CT

BXL BXR
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SPL ‘ SPR
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: ,;on receiver fitted with the | oudspeaker
with a portion of the receiver being broken away to show t he

Figure 11 is a perspective view of a

e of the | oudspeaker unit. Referring to the dramnngs
I nvention wll be explained in detai

35 present

FIG.3
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right f

back of
t ube BR,
sound fr{
fromthej
which is§
and whi ch

h the schematic plan view of figure 5, the |oudspeaker unit for

@i on receiver of the present enbodi nent is conprised of left and

audi o-range stereophoni ¢ | oudspeakers SPL, SPR arranged 5 at the

Ml ‘el evi si on screen surface or at the rear lateral sides of a Braun

efl ector plates RFL, RFR for reflecting at | east a portion Qf ithe

) t he | oudspeakers SPL,SPR in a substantially forward direc Qﬁl
cr een surface, and acoustic lenses LL,LR, the 10 forward®e of

i sposed in a plane substantially coplanar with the screen surface
I s adapted for

FIG.5
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cont'ss -the directivity of the radi ated sound. The sound fromthe

| ouck s SPL, SPR may al so be nonaural or stereo, depending upon the

~H s ssi on being 15 received and the audio processing circuitry
iver. It is noted that the | oudspeakers SPL, SPR are not provi ded
coplanar with the tel evision screen surface, but are provi?ﬂ?, 3
thereof, at the rear lateral sides of the Braun tube BRwttin

r 20 cabinet CT. That is, the | oudspeakers SPL, SPR are provided
| ateral sides of the Braun tube BR where a wi der area or space

served dependi ng on the shape of the

in a plaf
r ear war dl?
the receij
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Br aun ¥4 BR, so that the sound radiating surface or gatige:

capaci'ti’ of the magnetic circuit and | oudspeaker 25 ‘boxes

chosen t @ be larger. Since the gauges of the |oudspeakers SP

capaci ti of the magnetic circuit and the | oudspeaker boxes BX

chosen t @ be larger with the present enbodi nent, the sound quali

exanpl e, ¥ he | owfrequency sounds nay be 30 |rrproved whi l e the cab
nmay renaign small-sized. Meanwhile, & Gh?‘ oudspeakers SP[err], SP[ &f
of the prfesent enbodi ment are arranged at the rear |ateral sides of the
Braun tu BR dependi ng on the shapg,Feg t he Braun tube,

VvC

This Sheet Has Been Repl

T

C ~
Lri
Lrz LR3
R~
-
o LR




the sOWd radi ating surfaces of the | oudspeakers SPL, SPR are 35 di sposed at
an ang@® with respect to the television screen 6 surface. |If the sound
fromtig®se | oudspeakers SPL,SPR is directly taken out to outside in this
case, i¥§ beconmes difficult to produce the sense of anbience or the sens/e of
conpati®ility with the television picture on account of 5 sound

dlrectllty and the like. Wth this in view, with the LT
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| oudspeaker unit of the present enbodi nent, the sound fromthe | oudspeakers
SPL, SPR is adapted to be directed forwardly fromthe tel evision screen
surface by nmeans of the reflector plates RFL, RFR and the acoustic | enses
L[err],.Lkerr]. 10 Referring to figure 6, show ng the rigkt-side
| oudspeaker SPR and a near-by region, sound waves radiated fromther

| oudspeaker SPR are transmitted through the reflector plate RF[err] ‘and the
acoustic lens LL, conprised of md plates (lens plates) LR err], LR err]
and LR err], and thereby 15 nodified in their travelling and diffusing
directions, as indicated by sound waves WL to W. A sound wave W5, which
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Is not transmtted through these reflector plates RF[err] or the acoustic
lens LR, is radiated to outside through a neshed plate MR having a | arge
nunber of orifices in the formof a 20 netting or a honeycomb. It is noted
that the reflector plate RF[err] is disposed so as to overlie, as viewed
fromthe front, at least a inner region of the voice coil VC of the
associ at ed | oudspeaker drive unit, as shéwn in figure 7 showing the 25

proj ection of the reflagipfr Ol GepBrble [ sRUAdnEAHLA i Ng surface of
|

the | oudspeaker SPR. By arranging tne refrector prate rr] so as to
overlie at |east the inner

This invention relates to a loudspeaker device for
a television receiver.

5 Certain conventional television receivers and
loudspeaker devices therefor are constructed a shown for
example in figures 1 to 4 of the accompanying drawings.

In the television receiver, shown in figure 1,

loudspeakers SPy,SPR are embedded within the front sides of

10 a cabinet CT substantially flush with and at left and right
sides of a front surface of a Braun tube BR, that is, a
television screen surface. In a separate type television
receiver, shown in Figure 2, the.cabinet CT is separated
from loudspeaker boxes or enclosures BXy,BXr and

15 loudspeakers SPj,,SPp are provided within the loudspeaker
boxes BXj,, BXR substantially flush with a television screen
surface. In the type of television receiver shown in Figure
3, loudspeakers SPy,, SPR are embedded within a cabinet CT at
the back of the television screen surface, that is, at the

20 back of a Braun tube BR. Finally,.in the type of television
receiver shown in Figure 4, loudspeakers SPj, SPyp are
embedded within the lateral sides of 4 cabinet CT at the
lateral sides of a Braun tube BR.

In recent years, in addition to high picture

25 quality and a large screen surface, demand has arisen for
high sound quality. It is desirable that the sound of a
television receiver appears to be radiated from the vicinity
of the displayed picture. A further design consideration is
that it is also desirable that, even if the screen has a

30 large surface, the cabinet of the receiver itself should not
be excessively increased in bulk. |
These conflicting demands have been difficult to
reconcile with the types of conventional television
. receivers, shown in figures 1 to 4. For example, with the

tglevlsion receiver and the loudspeaker devices shown in




space of the voice coil VC, the md to high frequency sounds, radiated from
the central region of the | oudspeaker 30 SP[err], that is the voice coil VC
and the near-by region, and exhibiting high directivity with respect to the
front surface of the | oudspeaker SPR, are reflected by the reflector plate
RF[err] so as to be nodified in their proceeding direction. The reflector
plate RFRis so oriented that the 35 sourfl reflected thereby is directed

forwardly of ﬁi&%re 1, where the loudspeakers SPp,SPR are arranged

substantially flush with the television screen surface,
although the sense of compatibility of the sound with
respect to the television picture may be achieved, the size

5 of the loudspeaker devices SPj,SPR is limited by the size of
the cabinet CT and hence sound of high sound quality cannot
be produced in the low frequency part of the spectrum. 1In
other words, with the television receiver of recent years,
as shown in Figure 1, the surface of the television receiver

10 in its entirety as viewed from the front side is not

' increased, that is, the size of the cabinet CT is not
increased, although the screen surface is enlarged, as a
result of which the size of the loudspeakers SP;,SPR and
those of their magnetic circuits and their enclosures are

15 1limited and hence the high sound quality cannot be achieved.
With the television receiver shown in figure 2, in which the
loudspeaker boxes BXp,BXRp are formed as separate components,
even though good sound quality may be achieved, the overall
size of the loudspeaker boxes BXy,BXp and the size of the

20 cabinet CT, summed together, is necessarily increased: With
the television receiver shown in Figqure 3, in which the
loudspeakers SPp,SPR are arranged at the back of the
television screen at the rear lateral sides of the Braun
tube BR, permitting the size of the loudspeakers SPy,,SPR to

25 be increased, since these loudspeakers are arranged at a
certain angle with respect to the television screen surface,
the sound is radiated in a direction conforming to that
angle and hence the sense of ambience and compatibility with
the television picture cannot be produced. Finally, with

30 the television receiver shown in fiqure 4, the loudspeakers
§Pr,,SPR are directed completely to lateral sides, so that
the sense of ambience and compatibility with the television
Picture becomes worse than in the case of the television
receiver shown in figure 3.

35 In view of the above described status of the art,
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7 television screen surface. If the entire sound radiating surface of the

| oudspeaker SP[err] is covered by the reflector plate RFR, the sound

under goes suppression and deterioration of sound quality. Gven this
consideration, the area of the 5 sound radiating surface of the | oudspeaker
SPR covered by the reflector plate RFR is selected in the present

embodi ment to be approximately 20%to 7D% and preferably 30%to 60% of 't he

Lol ound 3 A BRRUE" Sl obBehe USRI BRLBEDpalh 200, tLon (e
| oudspeakerlaydgpeaker device for a television receiver by means of
which the sound ‘of high quality producing the sense of
ambience and compatibility with the television picture may
5 be obtained without enlarging the size of the receiver
cabinet, or which at least provides the public with a useful
choice.
According to the present invention there is
provided a loudspeaker unit of or for a television receiver
10 comprising loudspeaker means provided rearwardly of the
television screen surface, sound reflector means for
reflecting at least a portion of the sound from said
loudspeaker means substantially in a forward direction from
said television screen surface, and acoustic lens means
15 provided on a surface substantially coplanar with said
television screen surface for controlling the radiating
direction of the sound.
The sound reflector means are provided for
covering at least the central voice coil region of the
20 loudspeaker means and approximately 20% to 70% and
preferably 30% to. 60% of the total sound radiating surface
of the loudspeuaker means.
Since the loudspeaker unit is provide at the back
of the television screen surface (the phosphor surface of
25 the Braun tube), the screen surface can be increased without
limitations placed by the loudspeaker unit, while the sound
radiated from the loudspeaker unit can be reflected in a
forward direction by a reflector plate, and diffused by an
acoustic lens, the foremost part of which lies in a plane
30 coplanar with the television screen surface, the sound
producing the sense of ambience and compatibility with the
television ﬁiéture may be obtained. Specifically, the
loudspeaker unit is provided at the back of the screen
surface and at least a portion of the sound from the

35 1loudspeaker unit is reflected in a substantially forward



covered by the reflector surface RFR is preferably about tw ce the area of
the i nner space of the voice coil VC. Manwhile, the reflector plate RFR
may be designed so that its angle of orientation may be nodified as desired
for 15 changing the direction of sound reflection in a desired nanner. By
usi ng the above described reflector plate4RF[err], the sound radi ated from
the | oudspeaker SPR, in particular, the md to high frequency sounds which

exhi bit greatgptectlonditkeft tid IsordBY sieraddli Al FaldlaBed ObpaiHd direction
fromthe tel egclzostis N GeRE R rgc?rcwea’rdmguieop evlvlgﬁ:halissoaglrarir?gcé Y%in a
plane substantially coplanar with the screen surface, so
that the well-defined sound image may be produced and the
5 sound of high quality producing the sense of ambience and
compatibility with the television picture may be obtained.
The invention will be further described by way of
non-limitative example with reference to the accompanying
drawings, in which:-
10 Figures 1 to 4 are schematic side views showing
various types of conventional television receivers.
Figure 5 is a schematic plan view showing a
loudspeaker unit for a television receiver according to a
preferred embodiment of the present invention, with portions
15 of. the loudspeaker unit and the television receiver being
broken away.

Figure 6 is an enlarged schematic plan view of the
loudspeaker unit, with a portion thereof being broken away.
Figure 7 is a schematic plan view showing a
20 reflector plate and the sound radiating front surface-of a
loudspeaker.

Figure 8 is a front view showing the state in
which the loudspeaker and the reflector plate are actually
mounted in the loudspeaker unit.

25 Figure 9 is a perspective view showing an acoustic
lens.

Figure 10 is a partial perspective view showing an

acoustic lens and a mesh plate actually mounted on a
receiver cabinet.

30 Figure 11 is a perspective view of a television
receiver fitted with the loudspeaker unit of the present
invention, with a portion of the receiver being broken away -
to show the structure of the loudspeaker unit.

Referring to the drawings, an embodiment of the

35

present invention will be explained in detail.

-



radi ated to outside by neans of the neshed plate Merr], wthout producing
sound suppression. On the other hand, the | ow frequency sounds fromthe

| oudspeaker SPR are radiated to 25 the outside by neans of the reflector
plate RF[err] and the acoustic lens LR, while being also radiated directly
to outside by nmeans of the nmeshed pl ate %/[err], simlarly to the md to
hi gh frequency sounds. Since | ow frequenCy sounds directly radiated to

outsi de by neans of the eaahﬁdlﬂlta{@ é&ﬁe%gtxérﬁlé}l Sﬁewwef'l & towards

the f t een produce the lqw fre %‘g!r'l'éc]y ‘sound
broducing ¢ hEne chelebeaReE Int! 40K, st SRABKIF Foq, Yacil VeRcSH: St ayed

present embodiment is comprised of left and right
full-audio-range stereophonic loudspeakers SP;,,SPR arranged

5 at the back of a television screen surface or at the rear
lateral sides of a Braun tube BR, reflector plates RFy,, RFyp
for reflecting at least a portion of the sound from the
loudspeakers SPy,SPR in a substantially forward direction
from the screen surface,and acoustic lenses Lj,Lp, the

10 forward end of which is disposed in a plane substantially
coplanar with the screen surface and which is adapted for
controlling the directivity of the radiated sound. The
sound from the loudspeakers SPj,,SPr may also be monaural or
stereo, depending upon the type of transmission being

15 received and the audio processing circuitry of the receiver.

It is noted that the loudspeakers SPr,SPR are not

provided in a plane coplanar with the television screen
surface, but are provided rearwardly thereof, at the rear
lateral sides of the Braun tube BR within the receiver

20 cabinet CT. That is, the loudspeakers SPy,SPR are provided
at the rear lateral sides of the Braun tube BR where a wider
area or space may be conserved depending on the shape of the
Braun tube BR, so that the sound radiating surface or gauge
and the capacities of the magnetic circuit and loudspeaker

25 Dboxes BXp,BXR may be chosen to be larger. Since the gauges
of the loudspeakers SPr,SPR and the capacities of the
magnetic circuit and the loudspeaker boxes BXp,, BXRp are
chosen to be larger with the present embodiment, the sound
quality of, for example, the low-frequency sounds may be

Bo improved, while the cabinet CT may remain small-sized.

Meanwhile, since the loudspeakers SPr,SPR of the

present embodiment are arranged at the rear lateral sides of

the Braun tube BR depending on the shape of the Braun tube,

the sound radiating surfaces of the loudspeakers SPr,SPR are

B5 disposed at an angle with respect to the television screen
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picture. It is noted that the reflector plate RFR may be 35 nol ded of
synthetic resins exhibiting high surface hardness 8 and | ow i nner

| osses, such as acrylonitrile-butadiene- stryrene (ABS) or styrene. In this
manner, the md to high frequency sound may be reflected effectively.
Figure 8 shows the | oudspeaker SPR and the

6

surface. If the sound from these loudspeakers SPr,SPR is
directly taken out to outside in this case, it becomes
difficult to produce the sense of ambience or the sense of
compatibility with the television picture on account of

§ sound directivity and the like. With this in view, with the
loudspeaker unit of the present embodiment, the sound from
the loudspeakers SPj,SPRp is adapted to be directed forwardly
from the television screen surface by means of the reflector
plates RFy,RFR and the acoustic lenses Ig,,Lg.

10 Referring to figure 6, showing the right-side
loudspeaker SPR and a near~by region, sound waves radiated
from the loudspeaker SPR are transmitted through the
reflector plate RFR and the acoustic lens Ly, comprised of
mid plates (lens plates) Lgl, Lg2 and Lp3, and thereby

45 modified in their travelling and diffusing directions, as
indicated by sound waves W1l to W4. A sound wave WS, which
is not transmitted through these reflector plates RFR or the
acoustic lens Lp, is radiated to outside through a meshed

plate M having a large number of orifices in the form of a
20 netting or a honeycomb.

It is noted that the reflector plate RFR is
disposed so as to overlie, as viewed from the front, at
least a inner region of the voice coil VC of the associated
loudspeaker drive unit, as shown in figure 7 showing the

25 projection of the reflector plate on the front sound
' radiating surface of the loudspeaker SPr. By arranging the
reflector plate RFR so as to overlie at least the inner
space of the voice coil VC, the mid to high frequency
sounds, radiated from the central region of the loudspeaker

30 spPp, that is the voice coil VC and the near-by region, and
exhibiting high directivity with respect to the front
surface of the loudspeaker SPR, are reflected by the
reflector plate RFR so as to be modified in their proceeding
direction. The reflector plate RFR is so oriented that the

35

sound reflected thereby is directed forwardly of the



5 reflector plate RFR actually built into the | oudspeaker unit which is
viewed fromthe front side of the | oudspeaker SP[err]. In figure 8, DIR

i ndicates a duct for taking out the sound within the | oudspeaker box BXR to
out side. The acoustic lens LR is used for controlling sound 10

directively, that is, the direction and diffusion of the emtted sound.
Specifically, the direction of the proceé&ding sound may be nodified as a
function of the l.ength _of the&gg;tmﬁwggn t he m.d

th_of _ . plateg %Igns pl at es)
Llerr]1, L[ &Y EAGPLRSECPRAE 2% he 1 iR 158 RBBAY: hRAHHHAE and’ t he
outlet 15 ciunfiagesodngherlowdspeakeprh S8R isieccovemed pat bhe refleirtiori on,
plate RFR, the sound undergoes suppression and deterioration
of sound quality. Given this consideration, the area of the
5 sound radiating surface of the loudspeaker SPRp covered by
the reflector plate RFR is selected in the present
embodiment to be approximately 20% to 70% and preferably 30%
to 60% of the total sound radiating surface of the
loudspeaker SPR. In addition, the area of the central
10 region of the sound radiating surface of the loudspeaker SPR
covered by the reflector surface RFR is preferably about
twice the area of the inner space of the voice coil VC.
Meanwhile, the reflector plate RfR may be designed so that
its angle of orientation may be modified as desired for

15 changing the direction of sound reflection in a desired
manner.

By using the above described reflector plate RFp,
the sound radiated from the loudspeaker SPR, in particular,
the mid to high frequency sounds which exhibit greatest

20 directivity, may be radiated in a forward direction from the
television screen surface, while being also directly
radiated to outside by means of the meshed plate MR, without
producing sound suppression. On the other hand, the low
frequency sounds from the loudspeaker SPp are radiated to

25 the outside by means of the reflector plate RFR and the
acoustic lens Lp, while being also radiated directly to
outside by means of the meshed plate M, similarly to the
mid to high frequency sounds. Since low frequency sounds
directly radiated to ocutside by means of the meshed plate Mp

30 are also turned round towards the front side of the screen

surface to produce the low fregquency sound producing the
sense of ambience and compatibility with the displayed
pPicture.

It is noted that the reflector plate RFR may be

35 molded of synthetic resins exhibiting high surface hardness



a semcircular notch Cis provided in a central region of each of the md
plates L[err]l, L[err]2 and L[err]3 for expanding the sound fromthe

| oudspeaker SPR, that is, for converting the planar wave into a cylindrical
wave or a spherical wave. It 20 is noted that, considering the sound
emanating fromthe | oudspeaker SPR in figyre 6 t he sound wave WL
schematically represents the sound wave travelling through a space bet ween
the md pl at e andenbklimiéelr thwssezl,| sadh facaceiylbhetebbefinitaddeneds t he Braun

parensn «ne o aaHE a4 AU, ik ERLL T e s
wave once ref If[E@@¥ENEY Sp@pd may be reflected effectlvely.
Figure 8 shows the loudspeaker SPp and the
5 reflector plate RFR actually built into the loudspeaker unit
which is viewed from the front side of the loudspeaker SPp.
In figure 8, DTR indicates a duct for taking out the sound
within the loudspeaker box BXR to outside.
The acoustic lens Ly is used for controlling sound
10 directively, that is, the direction and diffusion of the
emitted sound. Specifically, the direction of the
proceeding sound may be modified as a function of the length
of the gap between the mid plates (lens plates) Lpl, Lp2 and
Lr3, that is, the distance between the inlet and the outlet
15 of the sound or the length of the sound path. In addition,
a semicircular notch € is provided in a central region of
each of the mid plates Lpl, Lr2 and L3 for expanding the
sound from the loudspeaker SPR, that is, for converting the
planar wave into a cylindrical wave or a spherical wave. It
20 is noted that, considering the sound emanating from the
loudspeaker SPR in figure 6, the sound wave Wl schematically
represents the sound wave travelling through a space between
the mid plate Lgl and the wall surface of the cabinet
towards the Braun tube BR, the sound wave W2 the sound wave
25 travelling through the space between the mid piates Lgl and
Lg2, the sound wave W3 the sound wave once reflected by, for
example, the reflective plate RFR to travel subsequently
through the space between the mid plates L2 and L3 and the
sound wave W4 the sound wave once reflected by the reflector
30 plate RFR to travel subsequently through the space between
the mid plate Lr3 and the outer wall surface of the cabinet
CT. However, the sound waves W1l,W2 may be occasionally
reflected by the reflector plate RFR, while the sound waves
W3,W4 may be transmitted directly through the gaps of the

35 acoustic lens without having been once reflected by the
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exanple, the reflective plate RFR to travel subsequently through the space
between the md plates LR2 and LR3 and the sound wave W the sound wave
once reflected by the reflector 30 plate RF[err] to travel subsequently

t hrough the space between the mid plate L[err]3 and the outer wall surface
of the cabinet CT. However, the sound waves Wi, W2 may be occasional ly
reflected by the reflector plate RFR, w8l e the sound waves W8, WM nay be

] [ f the 35 acoustic | ens without
Lgspﬁg]Léggr%#égg&%¥|égég% { RPﬁgggpgoS;d direction may be changed as

desired by changing the length of each sound duct of the

acoustic lens L. For example, with the mid plate Lgrl of
the maximum length, the mid plate Lg3 of the minimum length
5 and the mid plate Lp2 of an intermediate length, the sound
emanating from the acoustic lens Lp is directed towards the
centre of the television screen surface. On the other hand,

by reversing the relation of the sound duct lengths, the
sound from the acoustic lens Ly is directed away from the
10 centre of the television screen surface. The sound
direction may also be changed by changing the mounting
angles of the mid plates. '

' With the use of the above described acoustic lens

Ly, it becomes possible to produce the expanded sound with
15 improved directivity by aligning the wave fronts of the mid

to high frequency sounds which are strongly directive and
radiated in the form of an acute beam. Meanwhile, the sound
radiated towards the front side FW and the sound surrounding

the television receiver SW are shown schematically by
20 chain-dotted lines in figure S.

'The acoustic lens Lr and the meshed plate My are
shown assembled to the cabinet CT in figure 10 which is a
perspective view partially broken away.

With the above described television receiver
loudspeaker unit arranged by arranging the loudspeakers
SPy,,SPR on the rear lateral sides of the Braun tube BR, the
sound radiating surfaces or gauges of the loudspeakers
SPy,,SPR and the capacities of the magnetic circuit and the
loudspeaker boxes BXj,, BXR may be enlarged to enable the
sound quality of the low frequency sounds, for example, to
be improved. On the other hand, by reflecting at least a
portion of the sound from the loudspeakers SPr,SPR by the
reflector plates RFy,RFR and radiating the sound towards the
front side of the televigion screen surface by the acoustic
lenses 1q,,LR, the forward sides of which are arranged

RS

30
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reflector plate RFR The sound direction nmay be changed as desired by
changing the I ength of each sound duct of the acoustic lens LR For
exanple, with the md plate L[err]1 of the maxinumlength, the md plate
LR3 of the minimumlength 5 and the md plate LR2 of an internediate

| ength, the sound emanating fromthe acoustic lens LR is directed towards
the centre of the television screen surfac® On the other hand, by

ing th t fth d_duct lengths,, .th nd. from th
ncousti ¢l ens ERPOTIANYC AR, 080 PPEARGATH 2L EoIPUERLSR A on

SCreen surfacesurﬂtggéuﬂhqjsound from the loudspeakers SPp,,SPR above all,
the strongly directive mid to high frequency sound, may be
radiated towards the front side of the television screen

5§ surface to provide a more definite sound image and more
expanded mid to high freguency sounds. Besides, since the
sound from the loudspeakers SPy,SPR is radiated directly to
outside through the meshed plates My, Mg for preventing sound
suppression as well as providing a sense of ambience having

10 an extended sound field and producing low frequency sound
compatible with the displayed picture.

Meanwhile, the television receiver of the present
embodiment is shown in perspective in figure 11, partly
broken away, in which the sound from the loudspeaker SPR is

15 radiated not only forwardly but also laterally of the
television screen surface, as indicated by chain-dotted
lines therein.

o



direction may al so be changed by changi ng the nounting angles of the md
plates. Wth the use of the above described acoustic lens L[err], it
becomes possible to produce the expanded sound with 15 inproved directivity
by aligning the wave fronts of the md to high frequency sounds which are
strongly directive and radiated in the formof an acute beam Meanwhil e,

t he sound radiated towards the front si'dédlFWand the sound surroundi ng the

tel evi sion receiver SWare shown sche Lcally by 20 chain-dotted lines in
figure 5. The acoustic lens LR and th ed plate Merr] are
1. - A loudspeaker unit of or for a television receiver

comprising loudspeaker means provided rearwardly of the

s television screen surface, sound reflector means for
reflecting at least a portion of the sound from said
loudspeaker means substantially in a forward direction from
said television screen surface, and acoustic lens means
provided on a surface substantially coplanar with said

10 television screen surface for controlling the radiating
.direction of the sound.

2. A loudspeaker unit as 61aimed in claim 1 wherein
said loudspeaker means comprise left and right side

15 loudspeakers for stereophonic and/or monaural sound
reproduction.

3. A loudspeaker unit as claimed in claim 2 wherein
said left and right side loudspeakers are arranged at an
10 obtuse angle with respect to the television screen surface.

4. A loudspeaker unit as claimed in claim 1,2 or 3
wherein said sound reflector means form a part of a cabinet
of the television receiver.

15
5. A loudspeaker unit as claimed in any one of claims
1 to 4 wherein said sound reflector means covers an area
about 30% to 60% of the entire sound radiating surface of
sajid loudspeaker means.

jo

6. A loudspeaker unit as claimed in any one of claims
1 to 5 wherein said loudspeaker means are enclosed within
associated loudspeaker boxes.

(MR e e repieementanee
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shown assenbled to the cabinet CT in figure 10 which is a perspective view
partially broken away. Wth the above described television receiver 25

| oudspeaker unit arranged by arrangi ng the | oudspeakers SPL,.SPR on the rear
| ateral sides of the Braun tube BR the sound radiating. surfaces or gauges
of the | oudspeakers SPL, SPR and the capacities of..the’ nagnetlc circuit and
t he | oudspeaker boxes BXL, BXR may be éﬁqarged to enabl e t he 30 $ound
quality of the low frequency sounds, hagpRXxasrle, to be inproved. On the

other hand. by ref] eo! g0 g’ o kafedUkh hubhekikedCHadLE™ 11
| oudspeakers SPLSPR by -
A loudspeaker unit for a television receiver
includes loudspeakers SPy,SPRr arranged at the back of a
5 television screen surface, sound reflectors for reflecting
the sound from the loudspeakers substantially in a forward
direction from the television screen surface, and acoustic
lenses provided on a surface coplanar with the television
screen surface for controlling the sound radiating
10 direction. High quality sound with a sense of ambience and
compatibility with the television picture may be produced
without enlarging the size of the television receiver cabinet.

Figure 5
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reflector plates RF[err],RF[err] and radiating the sound towards the front
side of the television screen surface by the acoustic 35 | enses
L[err],L[err], the forward sides of which are arranged 10 substantially
on the same surface as the tel evision screen surface, the sound fromthe

| oudspeakers SPL, SPR above all, the strongly directive md to high
frequency sound, nay be radiated towards the front side of the tel evision
screen

1/7
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5 surface to provide a nore definite sound i nrage and nore expanded md to
hi gh frequency sounds. Besides, since the sound fromthe | oudspeakers
SPL,SPR is radiated directly to outside through the neshed pl ates
Merr],Merr] for preventing sound suppression as well as providing a sense
of anbi ence having 10 an extended sound field and producing | ow frequency
sound conpatible with the displayed picture. Meanwhile, the tel evision
recei ver of the present enbodinment is shown in perspective in figure 11,
partly broken away, in which the sound fromthe | oudspeaker SPR is 15
radi ated not only forwardly but also laterally of the

2/7
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tel evision screen surface, as indicated by chain-dotted |ines therein.

CLAI M5 1. A | oudspeaker unit of or for a television receiver

conpri sing | oudspeaker neans provided rearwardly of the 5 tel evision screen
surface, sound reflector neans for reflecting at |east a portion of the
sound from said | oudspeaker neans substantially in a forward direction from

3/7

FIG.5
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said tel evision screen surface, and acoustic |ens neans provided on a
surface substantially coplanar with said 10 tel evision screen surface for
controlling the radiating direction of the sound. 2. A | oudspeaker
unit as clainmed in claim2l wherein said | oudspeaker means conprise |left and
right side 15 | oudspeakers for stereophonic and/or nonaural sound
reproduction. 3. A | oudspeaker unit as clained in claim2 wherein
said left and right side | oudspeakers are arranged at an 20 obtuse angle
with respect to the television screen syrf ace.

FIG.6
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4. A | oudspeaker unit as clainmed in claim1,2 or 3 wherein said sound
reflector nmeans forma part of a cabinet of the television receiver. 25 5.
A | oudspeaker unit as clained in any one of clains 1 to 4 wherein said
sound reflector means covers an area about 30%to 60% of the entire sound
radi ati ng surface of said | oudspeaker neans. 6. A | oudspeaker unit as
claimed in any one of clains 1 to 5 wherein said | oudspeaker neans are

encl osed within associated | oudspeaket’ hoxes.
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TEXT OF THE ABSTRACT

TELEVISION RECEIVER LOUDSPEAKER DEVICE

A loudspeaker unit for a television receiver includes loudspeakers (SPp,SPgr) arranged at the
back of a television screen surface, sound reflectors (RFgr, RF.) for reflecting the sound from
the loudspeakers (SP.,SPgr) substantially in a forward direction from the television screen
surface, and acoustic lenses (Lr, L1) provided on a surface coplanar with the television screen
surface for controlling the sound radiating direction. High quality sound with a sense of
ambience and compatibility with the television picture may be produced without enlarging the
size of the television receiver cabinet (CT).

Fig. 5
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