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LOUDSPEAKER INSTALLING DEVICE

BACKGROUND OF THE INVENTION

The present invention'relates to a loudspeaker
installing device for £fixing a 1oudépeaker around the bottom
plate of a TV cabinet, for example, slantingly and downward,
and more specifi;:ally, relates to a loudspeaker installing_
device capable. of installation and removal easi.ly without
using tools.

Fig. 14 is a perspective view schematically showing
a conventional loudépeaker ins.talling device for siantingly
and downward fixing a loudspeaker 104. around_a bottom plate
102 of a cabinet 101 having the bottom plate 102 and a side
plate 103.

As shown in Fi'g-. 14, in the coﬁventional loudspeaker
install_ing device, the loudspeaker 104 is positioned bn an
inclined support l1'05 within the cabinet 101; one edge of
the loudspeaker 104 is held down by means of a rib 106 provided
inside the side plate 103 of the cabinet 101, and the other
edge of. the' loudspeaker 104 is fixed to the support 105 by
means of a screw 108 with a washer 107.

In the conventional loudspeaker installing device
cited above, however, the loudspeaker 104 is fixed to the
support 105 within the cabinet by means of the screw 108.

Thus, working efficiency during the assembly process is
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deV|ce capabl e of installation and renoval easily w thout wusing tools.
Fi'g. 14 is a perspective view schematically show ng a conventi onal
| oudspeaker installing device for slantingly and downward fIXID% %t
| oudspeaker 104 around a bottom plate 102 of a cabinet 101 havi & Wﬁa
bottom plate 102 and a side plate 103. As shown in Fig. 14, in the
conventional |oudspeaker installing device, the |oudspeaker 104 is
positioned on an inclined support 105 wi thin the cabinet 101; one edge of
t he | oudspealesred 04 Fyurhbed . dvaripusdoslsfsuchi s 1d6orevitdyer mxale t he
side plate 103 of the cabinet- 101, and the other :
required in the assembly process. Especially when a
loudspeaker is installed under a TV cathode-ray tube, it
is difficult to use a screwdriver, thereby causing a burden
on aworker. Alternatively, the screwdriver can not be used,

so that specialized tools are required.

SUMMARY OF THE INVENTION

The present invention has been made to solve the
above-mentioned problems of the prior art. It.is therefore
an object of fhe pPresent inventioﬁ to provide a 1oudspeéker
installing device capable of improving the working.
efficiency during the assembly process, and installing or
removing a ;oudspeaker without using tools.

According té the present invention, a loudspeaker
installing device'has; a support mémber having a first
support surface and a second suppbrt surface extending
differen_tly froin the first support surface; fixing means
for fixing a loudspeaker to the support member; wherein,
the fixing means comprises: an engaging portion'provided
on the firét support surface of the support member to be
engaged Qith the first edée of the 1oudspeakér; a fitting
portionprovidedonthesecbndsupportsurfaceofthesupport
member; and a fastening member to be fitted into the fitting
portion, for providing a force for pressing dcmtme/wl—_
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edge of the |oudspeaker 104 is fixed to the support 105 by means of a
screw 108 with a washer 107. - In the conventional |oudspeaker
installing device cited above, however, the |oudspeaker 104 is %ié to
the support 105 within the cabinet by neans of the screw 108. it
wor ki ng efficiency during the assenbly process is

2

edge of the loudspeaker onto the second support surface of

the support member.

BRIEF EXPLANATION OF THE DRAWINGS

The present invention wili become more fully
understood from the detailed.describtion given hereinbelow
and the accompanying drawings which are given by way of
illustration only, and fhus are not limitative of the present
invention, and wherein:

Fig. 1 is a perspective view schematically showing
a loudspeaker installing device according to the first
embodiment of the present invention; |

Fig. 2 is a schematic sectiona_l view of Fig. 1 through
a line S2-8S3;

Fig. 3 is a perspective view showing a process for
fitting a fastening piece into fitting openihgs;

Fig. 4 is a perspective view'showing a process for
fitting the fastening:piecé into the fitting openings;

Fig. 5 is a perspective ﬁiew showing a process for
fitting the fastening.piece into the fitting openings;

Fig. 6 is a perspective view showing the bottom plate
of a loudspeaker installing device according to the second
embodiment of the present invention;

Fig. 7 is a side view (corresponding to a partial

sectional view of Fig. 6 through a line S,-S;) when the
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| dwered. Further, various tools such as a screwdriver are required in the
assenbly process. Especially when a |oudspeaker is installed under a TV
cathode-ray tube, it is difficult to use a screwdriver, thereby ggHﬁing a
burden on a worker. Alternatively, the screwdriver can not be u?

" that specialized tools are required. SUMVARY OF THE | NVENTI ON

The present invention has been nmade to sol ve the above-nentioned problens

of the prior art. It is therefore an object of the present invention to
provi de afﬁﬁkﬁﬂ%%gepiece is fitted into the bottom plate in Fig. 6;

Fig. 8 is a plan view of Fig. 7;

Fig. 9 is a peré-pective view showing the bottom plate
of a loudspeaker installing device according to the third
embodiment of the present invention:

Figs. 10A and le are drawings illustrating Fig. 9
through a line S;pa~Si0a and a line S;op-Si10s showing the state
in the course of slidihg the fastening piece 13 toward the
fitting portions;

Eigs. 11A and 11B are drawings illustrating Fig. 9
through the line S;p2~Sioa and the line S;op~Si0s showing the
state in which the fastening pilece 13 is fitted into the
fitting pbrtions;

Fig. 1l2isa perspective view showing the construction
of the fastening piece according to the fourth embodiment
of the present 1nvéhtion;

Fig. 13 is a drawing showing Fig. 12 through a line
S13-Si13; and |

Fig. 14 .is a perspective view .showing a éonventional

loudspeakér installing device.

DETAILED DESCRIPTION OF THE INVENTION
Further scope of applicability of the present
invention will become apparent from the detailed description

given hereinafter. Hdwever,'it should be understood that
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instal ling device capable of inproving the working efficiency during the
assenbly process, and installing or renoving a | oudspeaker w thout using
t ool s. According to the present invention, a |oudspeaker -
instal ling device has: a support nenber having a first support 8 %e and
a second support surface extending differently fromthe first support
surface; fixing neans for fixing a |oudspeaker to the support member;
wherein, the fixing means conprises: an engagi ng portion provided on the
first suptter deteddedf dascsipbbon nemBerspechEicengmamgleist,h tvind ifd r st
edge of the |oudspeaker; a fitting portion provided on the second support
surface ofindicatjpgrreferred embodiments of the invention, are given

by way of illustration only, since various changes and

modifications will become apparent to those skilled in the

art from the detailed description.

First Embodiment

Fig. 1 is a perspective view schemétically showing
a loudspeaker installing device according to the first
embodiment of the present invention. Fig. 2 is a schematic
sectional view of Fig. 1 through é line Sz-Sz. Figs. 3
through 5 are perspective views showing a procedure for
fitting a fastening piece into fitting openings.

As shown in the drawings, the loudspeaker installing
device according to the first embodiment has a cabinét 1
having a bottom plate 2 and a side plate 3, and an installing
structure for fixing a loudspeaker 4 to the inside of the
-cabinet 1. The cabinet 1 is a TV cabinet, for example.
However, it may be the cabinet for other devices. The
locations for installing the loudspeaker 4 are around the
bottom corner of the cabinet 1, as shown in Figs. 1 and 2.
However, if the loudspeaker 4 can be fixed using at least
two locations which are'different in height, other locations
may be used. The cabinet 1 is an integral unit made of, for

example, plastic. However, the material for the cabinet 1
___ﬁ_____~__;__“*
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menber; and a fastening nmenber to be fitted into the fitting portion, for
providing-a force for pressing down the second

3 edge of the | oudspeaker onto the second support surface of t@i]ﬁﬂfport
menber . BRI EF EXPLANATI ON OF THE DRAW NGS :

-may be other material éuch as a metal, and the bottbm piate
2 and the side plate 3 may comprise different members.

The above-mentioned installing device includes a
positioning structure 5 provided on the side plate 3 for
determining the positions for installing the loudspeaker
4 and a fastening structure 6 for fixing to the cabinet 1
the loudspeaker 4 positioned.at pfedetermined installing
positlions by the pbsitioning structure 5.

The positioning structure 5 is integrated'into or
bonded to the side plate 3, and has a tubular sound-conducting
rib 7 to be brought into contact with a front surface 4a
(i.e., a surface on fhe side of the side plate 3) of the
loudspeaker 4. The positioning structure 5_is integrated
into or bonded to the side plate 3 and has positioning ribs
8, 9 and 10 tq be brought into contact with edges 4b, 4c
and 44 of the loudspeaker 4. As shown in Fig. 2, a plurality
of perforations 3a are formed within the sound-conducting
rib 7 on the side plate 3 of the cabinet 1.

The fastening structure 6 has openings 11 and 12
formed on the bottom plate 2 and a fastening piece 13 fdr
fixing the loudspeaker by being fitted into the openings
11 and 12.

Each of the openings 11 and 12 has an inserting portiqn
lla or 12a having a size to allow insertion of the fastening

Piece 13 and a fitting portion 11b or 12b connected to the
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The present invention will becone nore fully understood fromthe detailed
description given hereinbelow and the acconpanying draw ngs which are

given by way of illustration only, and thus are not limtative of the
present invention, and wherein: Fig. 1is a perspect!ve5%
schematical ly showing a |oudspeaker installing device according to the
first enbodi nent of the present invention; Fig. 2 is a schematic
sectional view of Fig. 1 through a |line S2-S2; Fig. 3is a

per spect i t@asemvingoponyimmpridezessr fb2a and into which the fastening
piece 13 can be fitted by being slid from the inserting
portions lla and 12a.

The fastening piece 13 has a base 13a to be brought
into contact with the top surface (or inner surface) of the
bottom plate 2 and two legs 13b and 13c extending from this
base 13a toward the opénings 11 and 12, bent portions'13d
and 13e extgnding from the ends of the legs 13b and 13c and
to be brought into contact with the bottom sur'face (or out'er
surface) of the bottom plate 2, and a projection 13f for
pressing down the loudspeaker 4. The fastening piece 13 is
made of an elastic material such as, for example, plastic
or ametal. The distance from the bottom surface of the base
13a of the fastening piece 13 to the tob surface of the bent
portion 134 or 13e is pfeferably substantially equal to or
slightly smaller than the thickness from the top surface
to the bottom surface of the bottom plate.

In the assembly process for fixing the loudspeaker
4 to the cabinet 1, fhe loudspeaker 4 is first positioned
s0 as to be brought into contact with the SOund-conducting
rib 7 and the pdsitioning ribs 8, 9 and' 10 and thereby fixed
temporarily. Next, the legs 13b and 13c of the fastening
piece 13 shown in Fig. 3 are inserted into the inserting
portions lla and 12b of the openings 11 and 12, as shown

in Fig. 4. Then, the fastening piece 13 shown in Fig. 4 is
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thtng.a fastening piece into fitting openings; F!g. 4 is a

perspective view showing a process for fitting the fastening piece into

the fitting openings; F!g. 5 is a perspective yieM/shomnggj%z

process for fitting the fastening piece into the fitting openin

Fig. 6 is a perspective view showi ng the bottomplate of a |oudspeaker

installing device according to the second enbodinment of the present

i nventi on; Fig. 7 is'a side view (corresponding to a partia

sect i onal smiélmféfomitgle dnsentyhgaportéoss $1p andnllacto the fitting
portions 11b and 12b, as shown in Fig. 5.

As shown in Fig. 5, in the fastening piece 13 slid
to the fitting portions 11b and 12b, the bottom surface of
the base 13a is brought into contact with the top surface
of the bottom plate 2, the top.surfaces of the bent portions
134 and 13e are b:ought into contéct‘with.the'bottbnlsurface
of the bottom plate 2, and the fastening piece 13 is fitted
into the fitting portions 11b and 12b by means of the |
elasticity of the fastening piece 13. In this state, fhe
projection 13f of the fastening piece 13 presses down the
edge of the loudspeaker 4 onto the bottom plate 2.
Consequently, the loudspeaker 4 is fixed around the bottom
corner of the cabinet 1 slantingly and downward by means
of the sound-conducting rib 7, positiohing ribs 8, 9, 10,
and fastening piece 13.

The disassembly process for removing thé loudspeaker
4 from the cabinet 1 is performed by the procedures being
reverse of the assembly process described above.

As descriﬁed above, according to the loudspeaker
installing device of the firét embodiment; working
efficiency during the assembly process cén be improved, and
no tools are reguired.

The shapes of the fastening piece 13 and the openings

11 and 12 are not limited to the ones illustrated in the
— T
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4° fastening piece is fitted into the bottomplate in Fig. 6; _
81s a plan view of Fig. 7; ' Fig. 9 is a perspective view show
the bottomplate of a |oudspeaker installing device according tg H&&a
enbodi ment of the present invention; Figs. 10A and 10B a &1

illustrating Fig. 9 through a line S[err]-S[err] and a line S[err]-9

showi ng the state

t he

drawings. Other shapes can be used if the fastening piece
is of such a structure that it can be fitted into the base
plate 2 by means of its elasticity and can press down the

loudspeaker 4 during that time.

Second Embodiment

Fig. 6 1s a perspective view showing the bottom plate
of a loudspeaker installing device according to the second
embodiment of the present invention. Fig. 7 (corresponding

to a partial sectional view of Fig. 6 through a line S;-

'S7) is a side view when the fastening piece is fitted into

the bottom plate in Fig. 6, and Fig. 8 is a plan view of

Fig. 7.

As shown in fig. 6, in the loudspeaker installing
device according to the second embodiment, the bottom plate
2 has projections 21 and 22 projeqting within the fitting
portions 11b and 12b of the openings 11 and 12 and to be
brought into contact with the fastening piece 13 at the
portions on the sidé of the inserting portions 1la and 12a.
As shown in Fig. 6, the projections 21 and 22 are, for example,
semicylindrical with_their axes perpendicular to the bottom
plate 2. However, the shapes of the projections 21 and 22
are not limited to these.

The fitting procedure of the fastening piece 13 is

as shown in Figs. 3 through 5. The loudspeaker 4 is

Fig.
ng
third
W ngs
err]

in the course of sliding the fastening piece 13 toward
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frtting portions; . Figs. 11A and 11B are drawings illustrating
Fi'lg. -9 through the line S[err]-Serr] and the line S[err]-S[err] show ng
the state in which the fastening piece 13 is fitted into the b&h&ﬂg

tT on

portions; Fig. 12 is a perspective view showi ng the cons

of the fastening piece according to the fourth enbodi nent of the present
I nventi on; Fig. 13 is a drawing showng Fig. 12 through a line
S[err]-S13; and Fig. 14 is a perspective view showi ng a

conventi op@lsitioned so as to be brought into contact with the
sound~conducting rib.7 and the positioning ribs 8, 9 and
10. The 1egs 13b and 13c of the fastening piece 13 are
inserted into the inserting portions 1lla and 12a of the
openings 11 and 12, and the fastening piece 13 is slid from
the inserting.portions ila and 12a tolthe fitting portions
11b and 12b. Duriﬁg this slide, the legs 13b and 13c of the
fastening piece 13 hit the projections 21 and 22, thereby
subjecting to an elastic deformation. The fastening piece
13 is further slid to cancel the elastic deformation
immediately after the.legé 13b and 13c have passed through
thelprojections 21 and 22, so that the fastening piece 13
is fitted into the fitting portioné 11b and 12b.

As shown in Figs. 7 and 8, the projections 21 and 22
are brought into contact with the edges of the fastening
pPiece 13 on the side of the inserting portions 11la and 1l2a,
so that it is diffiqult to detach the fastening piece 13
fitted into the fitting portioms.

The second embodiment is the same as the first

embodiment except for the above-mentioned respect.

Third Embodiment

Fig. 9 is a perspective view showing the bottom plate
of a loudspeaker installing device according to the third

embodiment. Figs. 10A and 10B are drawings of Fig. 9 through
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| oudspeaker installing device. - DETAI LED DESCRI PTI ON OF THE | NVENTI ON
Furt her scope of applicability of the present invention will becone
apparent fromthe detail ed description given hereinafter. Fbmevg&i;é
shoul d be under st ood t hat

a line S;oa-Sioa and a line Si08-Si108 showing the state in the
course of sliding the fastening piece toward the fitting
portions. Figs. 11A and 11B are drawings .of Fig. 9 through
the line S;oa-Si0a and the line Sum-sum'showing the state in
which the fastening piece is fitted into the fitting
portions. |

As shown in Fig.. 9, the loudspeaker installing device
according to the third embodiment has inclined pérts 31 and
32 on the bottom surface of the bottom plate 2, for reducing
the thickness from a top surface 2a to a bottom surface 2b
of the bottom plate 2 in the inser'ting portions lla and 12a
and for progressively increasing the thickness toward the
fitting portions 11b and 12b. The distance between the base
13a and the bent portion 13d (or 13e) bf the fastening piece
13 is between the minimum and the maximum of the thickness
of the bottom platelz in the inclined parts 31 or 32, or
within the thickness of the_bottom plate 2 in the inclined
parts 31 or 32.

The fitting procedure of the fastening pieée 13 is
as shown in Figs. 3 through '5: the loudspeaker 4 is positioned
so as to be brought into contact with the sound-conducting
rib 7 and the poéitioning ribs 8, 9 and 10. The legs 13b
and 13c of the fastening piece 13 are inserted into the
insefting portions l1lla and 12a of the openings 11 and 12,

and the fastening piece 13 is s1id from the inserting portions
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t he détailed description and specific exanples, while indicating preferred

enbodi ments of the invention, are given by way of illustration only, since
various changes and nodifications will beconme apparent to thosesiliqr_% ed in
the art fromthe detail ed description. First Enbodi nment

Is a perspective view schematically showing a |oudspeaker installing
devi ce according to the first enbodinment of the present invention. Fig. 2
is a schematic sectional viewof Fig. 1 through a line S2-S2. Figs. 3
t hrough 5lameapdrkpacto heyifdvit igtpwions oops dddsand 12b. During this
slide, the legs 13b and 13c of the fastening piece 13 first
hit the inclined parts 31 and 32 as shown in Fig. 10A and
10B, then the bent portions 134 and 13e and the legs 13b
and 13c are subject to an elastic deformation, and then the
fastening plece 13 is fitted into the fitting portions, so
- that the fastening piece 13 is fixed to the botfom plate
2 securely by means of_the elasticity of the fastening piece
13 as shown in Figs. 11A and 11B.

Acdording to the loudspeaker installing devide of the
third embodiment, tﬁe process for sliding the fastening
piece 13 within the openings 11 and 12 is facilitated, and
moreover, the fastening piece 13 can be fixed to the bottom
pPlate 2 securely. |

The fhird embodiment is the same as the first
embodiment déscribed above except fof fhe above-mentioned

respect. The third embodiment may also be combined with the

second embodiment.

Fourth Embodiment

Fig. 12 is a perspective view showing the construction
of the fastening piece 13 according to the fourth embodime.nt
of the present invention. Fig. 13 is an enlarged sectional
view of Fj.g. 12 through a 1ine S;3-S13. The fourth embodimént

is different from the first through third embodiments
—
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fitting a fastening piece into fitting openings. _ As shown in the
drawi ngs, the |oudspeaker installing device according to the first
enbodi ment has a cabinet 1 having a bottomplate 2 and a s!de_péiB%,S, and
an installing structure for fixing a |oudspeaker 4 to the insidé& Zhe
cabinet 1. The cabinet 1 is a TV cabinet, for exanple. However, it may be
the cabinet for other devices. -The locations for installing the .
| oudspeaker 4 are around the bottom corner of the cabinet 1, as shown in
Figs. 1 aflészribedeakovei énilyeinottigtedber f4sizen eg fp kedeutBnyediodecast
two | ocations which are different in height, other |ocations _

being fitted into the fitting portions of the bottom plate

2 is integrated into the cabinet 1. The fastening piece 13

and the cabinet 1 are made of, for example, plastic, and

they are integrally coupled together through a thin part

41 shown in Fig. 13. Since the fastening piece 13 can be

cut off £from the cabinét'lzfor'use in fixing the loudspeaker

4, working efficiency is improved, and the fastening piece

13 is available at low cost;

The fourth embodiment is the same as the first through

third embodiments described above except for the above-

mentioned respect.

The invention being thus described, it will be obvious
that the same may be varied in many ways. Such variations
are not to be regarded as a departure from the spirit and
scope of the invention, and all suchlnodificatibns as.wéuld
be obvious to one ékilled in the art are intended to be

-included within the scope of following claims.
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may be used. The cabinet 1 is an |ntegral unit nmade of, for exanple,
pl'astic. However, the naLELLaL-%e%—thE”CébThet 1

-6 may be ot her material such and the bottom plate n§&31 the
side plate 3 may conpri se ‘“‘ Bﬁi‘\ The above-

i nstalling device include onsng structure 5 provided on the S|de
plate 3 for

WHAT IS CLAIMED IS:

1. . A loudspeaker installing device comprising:

a.support member having a first support surface and
a second support.surface eXtending differently from the
first support surface; and

fixing means for £ixing a loudspeaker to the support
member; |

wherein the fixing means comprises:

an engaging portion provided on the first support
surface of the supporting member to be engag.ed with a £first
edge of the loudspeaker;

a fitting portion provided on the second support
surface of the support member; and

a fastening member to be fitted into the fitting
portiort, for providing a force for pressing down the second
edge of the loudspeaker onto the second support surface of

the support member.

2, The 1oudspeaker installing device as set forth in
claim 1, wherein the engaging portion comprises:

a contact portion to be brought into contact with a
surface of the loudspeaker on a side of the first support
surface; and

a positioning portion to be brought int'o contact with
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determ ning the positions for installing the | oudspeaker 4 and a fastening
structure 6 for fixing to the cabinet 1 the | oudspeaker 4 positioned at
predeterm ned installing positions by the positioning structuresil

The positioning structure 5 is integrated into or bonded to the 'd@zplate
3, and has a tubul ar sound-conducting rib 7 to be brought into contact

with a front surface 4a (i.e., a surface on the side—ef—+the—stde—ptate 3)
of the |oudspeaker 4. The positioning structure 5 i o or
bonded t othie fitist pedge dfarkhéatopdsipeaksng ri bs mlm Iﬂ!ﬁ@]ﬂ e
brought into contact with edges 4b, 4c and 4d of th s &4« AS
shown in Fig. 2, a plurality
3. The loudspeaker installing device as set forth in
claim 1 or claim 2, wherein the fitting portion compriees:
a first opening formed on the second support surface
of the support ﬁember.to allow the fastening member.to be
inserted thereinto; and
a second opening formed on the second support surface
of the support member and connected to the first opening
to allow the fastening member to be fitted thereinto by
sliding the fastening member from the first opening; and
wherein,
when the fastening member is fitned into the second
opening, the fastening member presses down the second edge

of'the loudspeaker onto the second surface.

4. The loudspeaker installing device as set forth in any
one of claims 1 through 3, wherein the fastening member
comprises: |
a bent portion to be fitted into the £itting portion;
a projection to be brought into contact with the
1oudspeaker when the fastening member is fitted into the

fitting portion.

5. | The loudspeaker installing device as set forth in
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of perforations 3a are fornmed within the sound-conducting rib 7 on the
si'de plate 3 of the cabinet 1. The fastening structure 6 has
openings 11 and 12 forned on t ﬂ and a fastening R e 13
for fixing the |oudspeaker by q%‘mm“mmcmlm t he openi ngs 1?7

Each of the openings 11 and 12 has an itnsert#ng portion 1la or 12a haV|ng
a sizeto allowinsertion of the fastening piece 13 and a fitting portion

| 1b or 12b connected to the
claim 3, wherein the support member has a projection

projecting within the second opening and to be brought into
contact with an edge of the fastening member fitted into

the second opening on a side of the first opening.

6. The loudspeaker installin'g device as set forth in any
.one of claims 1 through 5, wherein |

the second éupport surface of the support member is
shaped like a plate;

the fastening member has a first contact portion to
be brought into contact with the second support surface and
a second contact portion to be brought into contact with
an opposite surface bf the second support surface:;

an inclined part reducing a thickness of the suppprt
member in the first_ppening and progressively increasing
the thickness toward the second openings is formed on the
opposite surface of the second support surface of the support
member; and

a distance between the first contact portion and the
second contact portion of the fastening member is between
a minimum and a maximum of the thickness of the support

member.

7. - The loudspeaker installing device as set forth in any

one of claims 1 through 6, wherein the fastening member before
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7 inserting portion 1la or 12ﬁe§DQ/LﬂLD~thCﬁ”TﬁE fastening piece 13 can
be fitted by being slid fromt insertin ons 1lla and 12a.

The fastening piece 13 has a bas gﬂgﬁ into contac the
top surface (or inner surface) o aate 2 and two Ie% and
13c extending fromthis base 13a toﬂhrd t he openings 11 and 12, bent
portions 13d and 13e extending fromthe ends of the |legs 13b and 13c and

fitted into the fitting portion is integrated into the

support member.
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to be brought into contact with the bottom surface (or outer surface) of
the bottomplate 2, and a projection 13f for pressing down the |oudspeaker
4. The fastening piece 13 is nade of an elastic material such a?’]&ﬁi
exanple, plastic or a netal. The distance fromthe bottom surfa &. t he
base 13a of the fastening piece 13 to the top surface of the bent portion
13d or 13e is preferably substantially equal to or slightly smaller than
the thickness fromthe top surface to the bottom surface of the bottom

pl at e. In the ass&BRBTRACBCcOEs THE DISCRQSURE | oudspeaker 4 to the
cabinet 1, the |oudspeaker 4 is first positioned so as to be brought into
contact with the sound-conducting

A loudspeaker installing device has a fixing
strﬁcture di.splosed on a side plate for fixing a loudspeaker
to a cabinet, ribs to be engaged with the edges of the
loudspeaker, openings provided on a bottom plate, and a
fastening piece to be fitted into the openings for providing
a force for pressing down the other edge of the loudspeaker

onto the bottom plate.
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rib 7 and the positioning ribs 8 9 and 10 and thereby fixed tenporarily.
Next, the legs 13b and 13c of the fastening piece 13 shown in Fig. 3 are
inserted into the inserting portions 1la and 12b of the openings 11 and
12, as shown in Fig. 4. Then, the fastening piece 13 showm in Fig. 4 is

8 slid fromthe inserting portions llajagl 12a to the fitting portions 11b
and 12b, as shown in Fig. 5.

FIG.T

b
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As shown in Fig. 5 in the fastening piece 13 slid to the fitting portions
11b and 12b, the bottom surface of the base 13a is brought into contact
with the top surface of the bottomplate 2, the top surfaces of the bent
portions 13d and 13e are brought into contact with the bottom surface of
the bottomplate 2, and the fastening pigce 13 is fitted into the fitting
portions 11b and 12b by neans of the €lasticity of the fastening piece 13.
In this state, the projection 13f FTL(EE g?stening pi ece 13 presses down
the edge of the | oudspeaker 4 onto the™bblttomplate 2. Consequently, the
| oudspeaker 4 is fixed around the bottom




corner of the cabinet 1 slantingly and downward by nmeans of the
sound-conducting rib 7, positioning ribs 8, 9, 10, and fastening piece 13.
The di sassenbly process for renoving the | oudspeaker 4 fromthe cabinet 1
is perforned by the procedures being reverse of the assenbly process

descri bed above. As descri bed e, according to the | oudspeaker
installing device of the first enbodi nEnt, working efficiency during the
assenbly process can be inproved, aﬁﬂ!(gp §20|S are required. The
shapes of the fastening piece 13 an he" bpenings 11 and 12 are not

limted to the ones illustrated in the

TMla ™




drawi ngs. Qther shapes can be used if the fastening piece is of such a
structure that it can be fitted into the base plate 2 by neans of its
el asticity and can press down the |oudspeaker 4 during that tine.
Second Enbodi nent

4,/8

FIG.7

13

F\Wé )
13 13

13e

FIG.8




Fig. 6 is a perspective view show ng the bottomplate of a |oudspeaker
installing device according to the second enbodinent of the present
invention. Fig: 7 (corresponding to a partial sectional view of Fig. 6
through a line S[err]- S[err]) is a side view when the fastening piece is
fitted into the bottomplate in Fig. $5 gnd Fig. 8 is a plan view of Fig.
7. As shown in Fig. 6, in the l'oudspeaker installing device
according to the second enbOdineht,gfr<§¥0590n1plate 2 has projections 21
and 22 projecting within the fittin portions 11b and 12b of the openings
11 and 12 and to be '




brought into contact with the fastening piece 13 at the portions on the
side of the inserting portions 1la and 12a. As shown in Fig. 6, the
projections 21 and 22 are, for exanple, semcylindrical with their axes
per pendi cular to the bottom plate 2. However, the shapes of the
projections 21 and 22 are not Iim'teds},%these. The fitting
procedure of the fastening piece 13 is” as shown in Figs. 3 through 5. The

| oudspeaker 4 3| (G.10A FIG.10B
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10 'positioned so as to be brought into contact with the sound-conducting
rib 7 and the positioning ribs 8 9 and 10. The legs 13b and 13c of the
fastening piece 13 are inserted into the inserting portions l1la and 12a of
the openings 11 and 12, and the fastening piece 13 is slid from the
inserting portions 1lla and 12a to the fi ing portions 11b and 12b. During
this slide, the legs 13b and 13c of th astening piece 13 hit the

projections 21 and 22, thereby subFthEEth an elastic deformation. The
fastening piece 13 is further slidt hcef~the el astic deformation




iTmedi ately after the legs 13b and 13c have passed through the projections
21 and 22, so that the fastening piece 13 1is fitted into the fitting
portions 11b and 12b. As shown in Figs. 7 and 8, the projections 21
and 22 are brought into contact with the edges of the fastening piece 13
on the side of the inserting portions a3 and 12a, so that it is difficult
to detach the fastening piece 13 fittéd into the fitting portions.

The second enbodi nent is the sane Eﬁlmﬂ% enbodi nent except for the
above-nenti oned respect. Third t
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LOUDSPEAKER INSTALLING DEVICE 26 NOV 1997

BACKGROUND OF THE INVENTION

The present invention relates to a loudspeaker
installing device for fixing a loudspeaker around the bottom
plate of a TV cabinet, for example, slantingly and downward,
and more specifically, relateé 't'o a loudspeaker installing
device capable 6f installation and removal easily withbut
using tools.

Fig. 14 is a perspective view schematically shovi:l.ng
a conventional loudspeaker installing device for slantingly
and downward f£fixing a loudspeaker 104 around a bottom plate
102 of a cabinet 101 having the bottom plate 102 and a side
plate 103.

As shown in Fig. 14, in the conventional loudspeaker
installing device, the loudspeaker_ 104 is positioned on an
:I.nc]_.ine_d support i05 within the é'abinet 101: one edge of
the loudspeaker 104 is held down by means of a rib 1-d6 p'rovided
inside the.side pléte 103 of the cabinet 101, and the other
edge of the loudspeaker 104 is fixéd .to the supporf 105 by
means of a screw 108 with a washer 107.

In the conventional loudspeaker installing device
cited above, -howéver. the loudspeaker 104 is fixed to the
support 105 w_ith:l.n t_he cabinet by means of the screw lo8.

Thus, working efficiency dur:l.ng the assembly process is



the line S[err]-S[err] and the line S[err]-S[err] show
whi ch the fastening piece is fitted into the fitting}
shown in Fig. 9, the |oudspeaker installing device &
enbodi nent has inclined parts 31 and 32 on the bott
bottom plate 2, for reducing the thickness froma t
bottom surface 2b of the bottomplate 2 in the inserjting portions llajand
12a and for progressively increasing #he thickness tloward—ite I ng
portions 1lb and 12b. The di stance between the base 13a and the bent
portion 1QQW@@eq3€)Ftb;tpg§,fg§Fé.,qqﬁ] tm%b% such as a screwdriver are

required in the assembly process. Especlally when a

ioudspeaker is installed under a TV cathode-ray tube, it
is difficult to use .-_.a screwdrfl.ver, thereby causing a burden
on a worker. . Alterriét:l.vely, the screwdriver can not be used,

so that specialized tools are required.

SUMMARY OF THE INVENTION

The present invention has been made to solve the
above-mentioned problems of the prior art. It is therefore
an object of the present invention to provide a loudspeaker
installing device éapabie of improving the workipg
efficlency duringlﬁﬁe assembly process, apd installing or
removing a 1oud§égaker without using tools.

According té_the present invention, a 1oudspeaker
installing devidé has: a support member having a first
éupport surface-and a second supéért surface.extending
differgntly from the first support_sﬁrface; fixing means
for fixing a loudspeaker to the supporf member; wherein,
the fixing means comprises: an engaging portion provided
on the first support surface of the support member to be
engaged with the first edge of the loudspegker:'a fitting
portion provided on 'the second support surface of the support
member; and a. .fastexiing member to bé fitted into the fitfir;g

portion, for providing a force for pressing down the second



plate 2 in the inclined parts 31 or 32, or within th¢ B LACR
bottomplate 2 in the inclined parts 31 or 32. _ ef
procedure of the fastening piece 13 is as shown in Figg. INOWa9T 5 he
| oudspeaker 4 is positioned so as to be brought intojcgntact w h?

sound-conducting rib 7 and the positio@ ng ribs 8, 9 lane—t6—Fe—Teys 13b
and 13c of the fastening piece 13 are ifSerted into tHe inserting portions

1la and 12 t ' nd. 12, d the fagtening piece 13 is slid
fromthe i %ggﬁ iJr]lfé %gfﬁ%s&%aier otito ¥he ‘secon supp ot surface of

13" i's between the mininumand. the maxinum of the thi giress of 1t pTfom
5@ %Fﬂg E:e
tti

the support member.

BRIEF EXPLANATION OF THE DRAWINGS

The present invention will become more fully
‘understood from the detailed description given hereinbelow
and the accompanying drawings which are given by way of
1llustration only, and thus are not limitative of the present
invention, and whe:ein:

Fig. 1 is a perspective view schematically showing
a loudspeaker installing device according to the first
embodiment of the present inventiop;l |

Fig. 2 is a.schemat:l.c sectional view of Fig. 1 through
a line S;-S;; |

Flg. 3 is a perspective view showing a process for
fitfing a fastening Plece into fitting openings;

Fig. 4 is a perspective view showing a process for
fitting the fastening piece into the fitting openings;

Fig. 5 1s a perspective view show;ng a process for
fitting the fastening piéce info the fitting openings;

Fig. 6 is a perspective view showing the bottom plate
of a loudspeaker installing device according to the éecond
embodiment of the present inventioﬁ;

Fig. 7 is a side view (correspond;ng to a partial

sectional view of Fig. 6 through a line S;-S;) when the



12 11a and 12a to the fitting portions 11b and 12b. During this slide,
the legs 13b and 13c of the fastening piece 13 first hit the inclined
parts 31 and 32 as shown in Fig. 10A and 10B, then the bent portions 13d
and 13e and the legs 13b and 13c are subject to an elastic defornmation,
and then the fastening piece 13 is fitted into the fitting portions, so
-that the fastening piece 13 is fixed tchthe bottom pl ate

——

fastening plece 1s fitted into the bqttom platé in Fig. 6;

Fig. 8 is a plan view of Fig. 7;

Fig. 9 is a perspective view showing the bottom pla_te
of a loudspeaker installing_device according to the third
embodiment of the present invention:;

Figs. 10A and 10B are drawinés i1llustrating Fig} 9 
through a 1line Si0a-Si0a @and a 1iﬁe S108-S108 showing the staté
in the course of:slidiné the fasfening piece 13 toward the
fitting portioms;

Figs. 11A;and.1lB are'drawings illustrating Fig. 9.
through the line Sioa-Sma and the line S;op-Si10s showilng the
state in which the fastening piliece 13 is fitted into the
fitting portions; |

Fi§. 12 1§ a perspective view show:l.ng the construction
of the fastening piece according to the.fourth embodiment
of the preseﬁt ihvéntion;

Fig. 15 is a drawing showiﬁg Fig. 12 through a line
S13-Si13; and

Fig. 14 1is a 'perspective view showing a conventional

loudspeaker instgl_ling device. REPLACEMENT SHEET
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DETAILED DESCRIPTION OF THE INVENTION

Further écqpe of 'applicability oE.Jﬂuu—peeeent-“-

invention will become apparent from the detailed description

given hereinafter. 'However, it should be understood that



2 securely by neans of the elasticity of the fastening piece 13 as shown
in Figs. 11A and 11B. According to the | oudspeakegc
device of the third enbodi nent, the process for slidin

piece 13 within the openings 11 and 12 is facilitated, &n :
fastening piece 13 can be fixed to the bottom plate 2 $ecurZs NOV 1997
The third enbodiment is the sane as the_first embodi mept jdescribed aboye:
except for the above-nentioned respect—?— The third enbodi nay al SO DE;

conmbined with the second enmbodi nent. : L
the detailled description and specific examples, while

indicating preferred embodiments of the invention, are given
by way of illustration only, since various changes and
modifications will become apparent to those skilled in the

art from the detailed description.

First Embodiment
Fig. 1 is a perspective view'schematically showing

a loudspeaker installing device according to the first
embodiment of the present invention. Fig. 2 is a schematic
sectional view of Fig. 'l through a line S;-S;. Figs. 3
through 5 are pei‘spective views showing a procedure foi‘
fitting a fastening Pliece into fitting openings.

| As shown in the drawings, the 1oudspeaker_ installing
device according to the first embodiment has a cabinet 1
having a bottom plete 2 and a side plate 3, and an installing
structure fer fixing a loudspeakef 4 to the inside of t_he
cabinet 1. The cabinet 1 is a TV cabinet, for example.
However, it may be the cab:l.net- for other devices. The
locations for installing the loudspeaker 4 are'around the
bottom corner of the cabinet 1, as shown in Figs. 1 and 2.. .
However, if the loudspeaker 4 can be fixed using at least
two locations which are different in height, other locations
may be used. . The cab:l.net l is an integral unit made of, for

example, plastic. However, the material for the cabinet 1



Fourth Enbodi ment Fig. 12 is a perspective i hovm ng_the

construction of the fastening piece 13 according t¢ A Qurtm sef,ugr‘gpd ment

of- the present invention. Fig. 13 is an enlarged se¢t BRSO Hg 12
through a line Slerr]-S[err]. The fourth enbodi ment s di fferent ffomthe

first through third enbodi nents 26 NOV 1997 3

s

may be other material such as a metal, and the bottom plate
2 and the side plate 3 may comprise differenf members.

The above-mentioned installing device includes a
positioning structure 5 prov:l.ded on the side _piate 3 for
determining. the positions for installing the loudspeaker
4 and a fastening structure 6 for fixing to the cabinet 1
the loudspeaker 4 positioned 'a't predetermined installing
positions by the positioning structure 5.

The positibping structure 5 is .integrated into or
bonded to the side piate 3, and has a tubular sound-conducting
rib 7 to be brought into contact with a front surface 4a
(i.e., a surface on the side of the side plate 3) of the
loudspeaker 4. 'I.'lhe positj.on:l.ng struc'ture 5 1s integrated
into or bonded to the side plate 3 and has positioning ribs
8, 9 and 10 to be brought into contact with edges. 4b, 4c
and 4d of theJ,dud_speaker 4. As shown in Fig. 2, a piurality
of pe;'foratibns 3a are formed w:l.tﬁin the sound-conducfing
rib 7 on the side plate 3 of the cabinet 1

The fastening structure 6 has openings 11 and 12
formed on the bottom plate 2 and a fastening piece 13 for
fixing the loudspeaker by being fitted into the openings
11 and 12. |

Each of the openings 11 and 12 has an inserting port:l.o'n
lla or 12a hav_ing a size to allow insertion of the fastening

plece 13 and a fitting portion 11b or 12b connected to the



déscri bed above only in that the fastening piece g3before- o] flitted
into the fitting portions of the bottomplate 2 &ﬁ%é@%ﬁ%ﬂﬁgmﬁﬁo the -
cabinet 1. The fastening piece 13 and the cabine are nmade of,}] flor
exanple, plastic, and they are integrally couplefl |ogg Ry 19970ught a thin
part 41 shown in Fig. 13. Since the fastening pigecg 13 can be cut] of f
fromthe cabinet 1 for use in fixing the | oudspeake A—worRTTg_effi ci ency
is inproved, and the fastening piece %3 is avail §bl e at | ow cost.
The fourth enbodinent is the sanme as the first through third enbodi nents
descri bed inparttRgeportdon hklapdyel2a and into which the fastening

piece 13 can be fitted by being slid from the inserting
portions l1lla and 1l2a. |

The fastening piece 13 has a base 13a to be brought
into contact with the top surface (or inner surface) of the
bottom plate 2 and two legs 13b and 13c extending from this
base 13a toward the openings ii and 12, bent portions 134
and 13e extending from the ent_ls of the legs 13b and 13c and
fo be brought into contact with the bottom surface (or outér
surface) of the bottom plate 2, and a projection 13f for
pressing down the lopdspeaker 4. The fastening piece 13 1s
made of an elastic matei‘ial such as, for example, plastic
or ametal. The distance from the 'pottom surface of the base
13a of the fastening piece 13 to the top surface of the bent
portion 13d or 13e is preferably substantially equal to or
slightly smal.ler.than the thickness from tﬁe top surface
to the bottom siurface of -.the botfém plate.

In the assembly process for fixing ‘the 1oqupeakei'
4 to the cabinet 1, the loudspeaker 4 1is first p'ositioned
so as to be'brought into contact with the sound-‘conductiﬁg
rib 7 and the positioning ribs 8, 9 and 10 and thereby fixed
temporarily. Next, fhe legs 13b and 13c of the fastening
plece 13 _shown in Fig. 3 are inserted into the inserting
portions lla and 12b of the openings 11 and 12, as shown

in Fig. 4. Then, the fastening piece 13. shown in Fig. 4 1is



ment i oned respect. The invention being thus describhed. . it wll

obvi ous

‘and al |

are intended to be included within the scope of fol

—

sl1lid from the inserting portions 1la and 12a to the fitting
portions 11b and 12b, as shown in Fig. 5.

As shown in Fig. 5, in the fastening piece 13 slid
to the fitting portions 11b.§nd 12b, the bottom surface of
the base 13a is brought into contact with the top surface
of the bottom plate 2, the top surfaces of the bent portions
134 and 13e are brought into corﬁ:act with the bottom surface
of the bottom plate 2, and the fastening plece 13 is fitted
into the'fitting portions 11b and 12b by means of the
elasticity of thé fastening piece 13. 1In this sfate, the
projection 13f of the fastening piece 13 presses down the
edge of the 1oudspe&ker 4 onto the bottom plate 2.
COnSequenfly. the loudspeéker 4.is fixed around the bottpm‘
corner of tﬂe cabinet 1 slantingly and downward by méahs
of'the'sound-conducting_rib 7. positioning ribs 8; 9,10,
and fastening piece 13.

The disassembly process for- i‘emoving the loudspeaker
4 from the gabinet 1 is performed by the brocedures being
reverse of the assembly process describéd above.

As described above, accordingito the loudspeaker
installing de#ice of the firét embodiment, working |
eff_iciency during the assembly process can be improved, and
no tools are required.

The shapes of the fastening plece 13 and the openings

11 and 12 are not limited to the ones illustrated in the

be

that the same may be varied in many ways| gRi¢ACERENRISHEES | are not
to be regarded as a departure fromthe spirit and} gseepe—of—tte—m

3 nventi on,
such nodifications as would be obvious t¢ én skill%& inlthe art
| 2 NOV: 897,



14 WHAT | S CLAIMED | S: 1. A laoud ynstalling
devi ce conpri si ng: a support nenber havi nngLAngﬁNTssﬂﬁBr surface
and a second support surface extending differgntfy—Fomttre—hi st support

surface; and fixing nmeans for fixing a ljodds elsupport
menber; wherein the fixing neans conpri sies}: anﬁSQ‘@ﬁ? erjgqdgi ng

portion provided on the first support

9

E 3

drawings. Other shapes can be used if the fastening plece
is of such a structure that it can be fitted into the base
plate 2 by means of its elasticity and can press down the

loudspeaker 4 during that t;me.

Second Embodiment

Fig. 6 ié a perspective \.riew showing the bottom plate |
of a loudspeaker installing device according to the second
embodiment of the present invention. Fig. 7 (corresponding
to a partial sectional view of Fig. 6 through a line S;-
S7) is a side view when the fastening piece is fitted into
the bottom plate in Fig. 6, and fig. 8'is'a plan view of
Fig. 7. |

As shown in Fig. 6, in the 1oudspéaker installing
device according to the second embodiment, the b_ottoin plate
2 has projections 21 and 22 projecting within-the fitting

_ portions 11b and 12b of the openings 11 and 12 and to be

brought into contact with the fastening piece 13 at the
portions on the side of the inserting portions 1la and 12a.
As shown in Fig. 6, the projections 21 and 22 are, for example,
semicylindrical with their axes perpendicular to the bottom
plate 2. Howeﬁer,'the shapes of the projedtions 21 and 22
are not limlted to these.

The fitting procedure of the fastening piece 13 is

as shown in Figs. 3 through 5. The loudspeaker 4 1s



surface of the sUpporti ng nenber to be engaged VVREQ%&EE;J_‘:;N t%@g
A :

| oudspeaker; a fitting portion providedi}o
surface of the support nenber; and _ a fasténi ng nenber t
into the fitting portion, for providing a forge

second edge of the | oudspeaker onto the secon

support nenber. 2. The | oudspeakarp i nstalll ing device as se
claim1l1, wherein the engaging portion conprises.

g 8acon

f @6 NGV 997y

gupport surfacg

ge of the

pport
be fitted

ort

oyn t he

bf  t he

forth

in

positioned so as to be brought into contact with the
sound-conducting rib 7 and the positioning ribs 8, 9 and
10. The legs 13b and 13c of the fastening piece!13 are
inserted into the inserting.portions lla and 12a of the
openings 11 and 12, and the fastening piece 13 is slid from
the 1nserting portions lla and 12a to the fitting portions
1lb and 12b. During this slideg the legs 13b and 13c of the
fastening piece 13 hit the projections 21 and 22, thereby
subjecting to an elastic_deformation. The fastening piece
13 is further slid to cancel the elastie deformation
immediately after the legs 13b and 13c have passed through
the projections 21 and 22, so that fhe fastening piece 13
is fitted into the fitting portions 11b and 12b. o

As shown iﬁ Figs. 7 and 8, the projections 21 and 22
are brought into contact with the edges'of the fastening
piece 13 on the side of the inserting portions 1lla and_12a,
so that it is difficult to detach the fastening piece ;3
fitted into the fitting ﬁortions.

The second embodiment is the same as the first

embodiment except for the above-mentioned respect.

Third Embodiment
Fig. 9 is a perspective view showing the bottom plate
of a loudspeaker installing device according to the third

embodiment. Figs. 10A and 10B are drawings of Fig. 9 through



a-contact portion to be brought into contact with a_ surface-ef the
| oudspeaker on a side of the first support surfiace; g@ad~ .1 >hti'a
h

positioning portion to be brought into contact i 1 “ithe first -
26 NOV 1997

edge of the | oudspeaker.

1l

a line S;oa~S10an and a line S;op-Sios showing the state in the
course of sliding the fastening piece toward the fitting
portions. Figs. 11A and 11B are drawings of Fig. 9 throﬁgh
the line Sioa-Sioa and the 1in§ Si108-S108 showing the state in
which the fastening plece is fitted into the fitting |
portions.

As shown in Fig. 9, the l.o'udspeaker installing device
according to the third embodiment has inclined parts 31 and
32 on the bottom surface of the bottom plate 2, for reducing
the thickness from a top surface 2a to a bottom surface 2b
of the bottom plate 2 in the inserting portions lla and 1l2a

.and for progressively increaéing the thickness toward the
fitting portions 11b and 12b. The distance between the base
13a and the bent ﬁortion 134 (or iSe) of the fastening piece
13 is between the minimum and. the maximum of the -thicknes_s
of the bottom plate 2 in the inclined parts 31 or 32, or
within the thickness of the bottor.n'plate 2 in the inclined
parts 31 or 32.

The £itting procedure of tile fastening piece 13 is
as shown in Figs. 3 through 5; the. loudspeaker 4 is pos_:l_.tioned
so as to be brought into contact with the sound-lconducting
rib 7 and .the pbsitioning ribs 8, 9 and 10. The legs 13b
and 13c¢ of the fastening piece 13 are inserted 1ﬁto the
inserting portions lla and 12a of the openings 11 and 12,

and the fasteningplece 13 is slid from the inserting portions



3: The | oudspeaker installing device as set forth in

2, wherein the fitting portion conprises:
t he second support surface of the support nent

er

QML

claiml or claim
REPLAOE&RN‘PPSHFE'F]Q

formed on
st eni ng

menber to be inserted thereinto; and g4 4econd opening}f ormed on
the second support surface of the support nmemjer A% ed {o the
first opening to allow the fastening npjber tq Qe fitted thereinto by

sliding the fastening nenber fromthe fTT5t ope

e e G RRE RS Tl s W , YR TO

ni ng;

and wher ei

l,
g t?xSt eni ng

slide, the legs 13b and 13c of the fastening piece 13 first
hit the inclined parts 31 and 32 as shown in Fig. 10A and
10B, then the bent portions 134 and 13e and the legs 13b
and 13c are subject to ah elastic deformation, and then the -
fastening piece 13 is fitted into the fitting portions, so
that the fastening pilece 13 is fixed to the bottom plate
2 securely by means of the elasticity of the fastening piece
13 as shown in Figs. 11A and 11B.

According to the loudspeaker installing device of the
third embodiment, the process for sliding the fastening
piece 13 within the openings 11 and 12 is facilitated, and
moreover, the fastening piece 13 can be fixed to the bottom
plate 2 securely. _

The third embodiment is the same as the first
embédiment described above except for the above-mentioned
respect. The third embod:Lment may also be combined with the

second embodiment.

Fourth E’mb'gdiment

| Fig. 12 is aperspective view showing the construction
of the fastening piece 13 according to the fourth embodiment
of the present invention. Fig. 13 is an enlarged sectional
view of Fig. 12 through a line S;3-S;3. The fourth embodiment

is different from the first through third embodiments



of  the | oudspeaker onto the second surface. 4. The | oudspeaker _
installing device as set forth in any one of clains 1 through 3, wherein
t he fasteni ng menber conpri ses: a bent portion to be fitted into
the fitting portion; a projection to be brought into contact wth
the |oudspeaker when the fastening nenber is fitted into the fitting
portion. 5. The | oudspeaker instTBIing device as set forth in

described above only in that the fastening pilece 13 before
being fitted into the fitting portions of the bottom plate
2 1s integrated into the cibinet 1. The fastening pilece 13
and the cabilinet 1 are made  of, for example, plastic, and
thgy are integrally coupled together through a thin part:
41 shown in Fig. 13. Since the fastening piece 13 can be
cut off from the cabinet 1 for ﬁée in fixing the loudspeaker
4, working efficiency is improved, and the fastening piece
13 is available at low cost. |

The fourth embodiment is the same as the first through
third embodiments described above except fof.the above-

mentioned respect.

The;nventionbeingthusdescribed,itwillbeobvious
that.the same may be-vafied in many ways. Suqh'variations
are not to be_regﬁrded as a departure from the spirit and
scope of the infrention, and all su'c'zl'l mod:l.f_icatibns as would
be obvious to one skilled in_the art are intended to be

included within the scope of following claims.

[T REPLACEMENT SHEET
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16 claim3, wherein the support nenber has a projection projecting within
the second opening and to be brought into contact with an edge of the

fastenin s ME;\m'hSHEH - Lhe seconfjI openldng on a f D first
openi ng.{ REPEACE u spea er installing device as orth in an
i
26808 97 MO i
WHAT IS CLAIMED IS:
1. A loudspeaker installing device comprising:

a support member having a first support surface and
a second support surface extending differently from the
first support surface; and

fixing means for fixing a loudspeaker to the support
member:;

wherein_the fixing means comprises:

an engaging portion provided on the first support
surface of the supporting member to be engaged with a first
edge of the loudspeaker:; |

a fitting portion provided on the second support
surface of the support.member; and

a fasteniné.member to be fitted into the fitting
portion, for providing a force for‘preésing down the second
edge of the loudspeaker onto the éécond support surface of

the support member.

2. The loudspeaker installing device as set forth in
claim 1, wherein the engaging portion comprises:

a contact portion to be brought into contact with a
surface of the loudspeaker on a side of the first support
surface; and

a positioning portion to be brought into contact with
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3. The loudspeaker installing devicé as set forth in
claim 1 or claim 2, wherein the fitting po;tion comprises:-

a £first opening formed on the second support surface
of the support member to allow the fastening member to be
inserted thereinto; and

a second opening formed on the sgcond support surface
of the support nmember and connected to the first opening
to allow the fastening member to be fitted thereinto by
sliding the fastening member from the first opening: and
wherein,

when the fastening member is fitted into the second
opening, the.fastening'membér presses down_thé secondhédge

of the loudspeaker onto the second surface.

4. The loudspeaker :I.nstall:l.ng'd'evice‘as set forth in any
one of claims 1 through 3, wherein the fastening membér
comprises:.
a bent portion to be fitted into the £itting pprtion:
a projection to be brought into contact with the
loudspeaker when the fastening member is fitted into the

fitting portion.

5. The loudspeaker installing device as set forth in
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claim 3, wherein the support member has a projection
projecting within the second opening and to be brought into
contact with an edge of the fastening member fitted into

the second opening on a side of the first opening.

6. The loudspeaker installing device as set forth in any
one of claims 1 through 5, wh.e're:l.n

the second support surface of the support member is
shaped like a plate;

the fastening member has a first contact portion to
be brought into contact with the second support surface and
~a second contact portion to be -brought into contact with
an opposite surface of the second suppo;:t surface;

‘ an inclined part reducing a thickﬁess of .the-support :
member in the first opening and progressive'iy increésing
the thickness. toward the second openings is formed on the
opposite surface of the second _suppc.>'rt su-r_:face of the support
member; and | |

a distance between the first 'contact-.portibn and the
second contacf portion of the fastening member is between
a minimum and a maximum of the thickness of the support

member.

7. The loudspeaker installing device as set forth in any

one of claims 1 through 6, wherein the fastening‘member before



17 fitted into the fitting portion is integrated into the support nenber.
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fitted into the fitting portion is integrated into the

support member.
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LOUDSPEAKER INSTALLING DEVICE -

ABSTRACT OF THE DISCLOSURE

A loudspeaker installing device has a fixing
structure disposed on a side plate for fixing a loudspeaker
to a cabinét, ribs to be engagéd with the edges of the
loudspeaker, openings provided on a bottom plate, and a
faétening Plece to be fitted into the openings for providing
a force for pressing down the other edge of the loudspeaker

- onto the bottom plate.
FIGgc. 1
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