1 | MPROVED SPEAKER ENCLOSURE FI ELD OF THE I NVENTION [1] The present
I nvention relates to an inproved speaker enclosure. In particular, it
relates to a speaker encl osure for producing inproved sound 5
performance. BACKGROUND OF THE | NVENTIONI [2] Conventionally, speaker
encl osures are typically nade of wood material having a rectangul ar
shape. The range of speakeMIPROVEDISPEAKEROENIL.OSURE are varied
and are used for applications ranging fromhonme use to professional
use, including but not limted to outdoor performances. [3]
Typically, the speaker encl osWFIELDIOFITHEINNMENTHON onal use are
generally | arge and heavy. The wei ght and bul k of the speaker

encl osures is nmake transportati on and novenent difficult. Apart from

t he wei ght, [0fd]n@herprebeniinedntiar relprskier ae nepasigdespedidee @inclds@ire. In
sound performance of the speaker by absorbing vibrations. Speaker

encl osures U’Pﬂﬁicﬂfar}jitfrfa%rt@é“to RS SEAIR AL RS 1B PIRRZINd i STdveE sound
Medi um Density Fi breboard ("MDF") have different degree of

ef fectiveness,i |'ﬁ.9§ bi ng undesirabl e vibrations. 20 Such danpi ng
mat eri al ?ha %Hg%en CSué;ed i nternal of the speaker enclosures to reduce

undesi rabl e vi brati ons.

BACKGROUND OF THE INVENTION
[002] Conventionally, speaker enclosures are typically made of wood
material having a rectangular shape. The range of speaker enclosures in
10  the market are varied and are used for applications ranging from home use

to professional use, including but not limited to outdoor performances.

[003] Typically, the speaker enclosures used for professional use are
generally large and heavy. The weight and bulk of the speaker enclosures
15 make fransportation and movement difficult. Apart from the weight, the
materials used for speaker enclosures affect the sound performance of the
speaker by absorbing vibrations. Speaker enclosures made of different
material such as plywood, birch or Medium-Density Fibreboard (“MDF")
have different degree of effectiveness in absorbing undesirable vibrations.
20  Such damping materials have been used internal of the speaker enclosures

to reduce undesirable vibrations.

[004] The panels for forming the speaker enclosure prevent sound waves

denerated by the rearward facing speaker driver interacting with sound



[4] The panels for form ng the speaker enclosure prevent sound waves
2 waves generated at the front of the speaker driver, such forward
and rearward-generated sound waves are out of phase with each other,
any interaction between the two sound waves in the |istening space
creates distortion of the original sound waves as they were intended

to be 5 repRdEcgsherated BiiSthavabas of nher Bgéalsiradiidry steHNfbrware sand
Such panels help to prevent distortion of the sound produced by the
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Patent No. 3,804, 195, which discloses a | oudspeaker encl osyr e
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material include hollow portions. Each of these sheets is joined

t oget her 5i nrepmguced.deths avwwids leraal slandingostid wiees I chapansds helind
in US Patent No. 4,811,403 which discloses a |ightweight | oudspeaker
encl osur e t haprevees dstortigh of thegbduved phiduted dydbelspeakatseancapravenpoet
of the speaker enclosure. [6] Wile weight and inproved sound

per f or mancegmdgeitddiof 6f QAWbhRd BBqLensks Wlusiis uRfieSIRANM &iffects when
encl osures found in the above patents, vibrations still renained due
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the speaker ftis of mid-frequency.

10
[005] One way of addressing the above problems can be found in US
Patent No. 3,804, 195, which discloses a loudspeaker enclosure made out
of corrugated sheets of material. The corrugated sheets of material include
hollow portions. Each of these sheets is joined together in a box-like
15 configuration. Another example can be found in US Patent No. 4,811,403
which discloses a lightweight loudspeaker enclosure that uses a rigid

lightweight honeycombed material in part of the speaker enclosure.

[006] While weight and improved sound performances resulted from the
20 constructions of speaker enclosures found in the above patents, vibrations
still remained due to seams joining each of the pieces of the enclosure.
Vibrations are induced at the seams and j_oints reducing overall sound

performance of the speakers.



3 [7] To address this problem US Patent No. 5,519, 178 discloses a
speaker encl osure having a substantially seam ess rigid outer skin, a
m ddl e sound absorbing | ayer, and a substantially seaml ess flexible
skin. The outer skin is formed fromnult8ple |ayers of resin

i npregnated carbon fiber, the 5 m ddl e sound absorbing |ayer includes
pi eces of hof@yRjofMo adtesssathisipdobleen,i UBePatenteNol $,5 13 s fdiefibses a
multiple |ayers of resin inpregnated fiberglass. The | ayers of

material aregaesRRAEIGUrE h%vp% é‘@%@tbhﬁalﬁﬁ@éﬂrﬁl@%s g@ﬂﬁ@ﬁtg’t (Q;Ikiﬁgﬁarﬁlﬂh%

and then cured by vacuum bagg and heati'ng there pro
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easy and i nexpensive to manufacture. [9] Any discussion of
docurent s, déw ivesr laer s formeddwn dydtiple [BYérs of pesinfiinpeddraated fiberglass.
included to explain the context of the invention. It should not 20 be

taken as an FH@lawRbfirhderiandredrramfed ™ #5uBstahfaPsdarARit Manidianto

state of the art or the common general know edge in the relevant art
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adm ssion as to, the correctness of the date or contents of these
docunent & quality sound. However, due to the methods used to manufacture the
enclosure, the manufacturing method requires precise quality control

leading to high manufacturing costs.

[008] There is therefore a need for a durable, light weight speaker
15  enclosure capable of minimizing distortion of sound signals but yet relatively

easy and inexpensive to manufacture.

[009] Any discussion of documents, devices, acts or knowledge in this
specification is included to explain the context of the invention. It should not
20 be taken as an admission that any of the material forms a part of the state
of the art or the common general knowledge in the relevant art in Singapore
or elsewhere on or before the priority date of the disclosure and claims
herein. All statements as to the date or representation as to the contents of

these documents is based on the information available to the applicant and



OBJECT OF THE INVENTION [10] It is an object of the present
invention to overcone, or at |east substantially aneliorate, the

di sadvant ages and shortcom ngs of the prior art. [11] O her objects
and advant ages of the present inventiomw || beconme 10 apparent from
the follow ng description, taken in connection with the acconpanying

draw ngs, whieeei mot bcynsmmeoény lddnsibsiohi & tantlecy@r@dtfResAldf @A OgAtEEH!
of the present invention is disclosed. 15SUMVARY OF THE | NVENTI ON

[ 12] Accordlcag 8f fheseldRaRRMts Of the present invention, there is
provi ded a speaker encl osure conprising a casing haV|ng a main

body and a cap at each end of the main body to define the interior
vol unme of the enclosure, the nmain body having a plurality of side
wal l's, the side walls 20 including a first layer, a mddle | ayer and
a second layer to forma panel, wherein the plurality of side walls

are formed froma single pangBJET D THEANVENTPIONt he mai n body of
the enclosure. 5 [13] In a preferred enbodi nent, a resilient

material is lamnated on the first layer which faces the interior
volume of th@1@NH RSdheobject H%elﬂre@@m herertion &5 Rer@mRedbeftieathe
panel conprises a plurality of

substantially ameliorate, the disadvantages and shortcomings of the prior

art.

[011] Other objects and advantages of the present invention will become
10 apparent from the following description, taken in connection with the
accompanying drawings, wherein, by way of illustration and example, an

embodiment of the present invention is disclosed.

15 SUMMARY OF THE INVENTION

[012] According to a first aspect of the present invention, there is provided
a loud speaker enclosure comprising a casing having a main body and a
cap at each end of the main body to define the interior volume of the
enclosure, the main body having a plurality of side walls, the side walls
20 including a first layer, a middle layer and a second layer to form a panel,
wherein the plurality of side walls are formed from a single panel for folding

to form the main body of the enclosure.



5slit joints wherein each slit joint extends transversely across the
panel for formng a fold. [15] Preferably, the slit joint is a
groove extending at |east partially through the depth of the panel.
10 [16] Preferably, the groove has a V-Shaped profile. [17] In a
preferred enbodi nent, the groove has a L-shaped profile. is[018]

Preferably, {desjmisdl ?réf & drfbdHiRRALYS 0B EMNBHAS PAmITRAS] n the
nmetal. [19] Preferab the first layer and the second layer is a

netal materig Wméﬁ é&sq e%%BBPyéleHepoftbétérn% ,??S'he first |ayer

pol ypr opyl ene or foam ma erira er ab
and second |l ayer is alum nium

[014] In another preferred embodiment, the panel comprises a plurality of
5 slit joints wherein each slit joint extends transversely across the panel for

forming a fold.

[0156] Preferably, the slit joint is a groove extending at least partially
through the depth of the panel.
10

[016] Preferably, the groove has a V-shaped profile.
[017] In a preferred embodiment, the groove has a L-shaped profile.

15 [018] Preferably, the middie layer is a honeycomb configuration made of

metal.

[019] Preferably, the first layer and the second layer is a metal material,
combination of carbon fibre, fibre glass, polypropylene or foam material .
20

[020] Preferably, the first layer and second layer is aluminium.

[021] Preferably, the plurality of side walls is of a curved configuration.



[21] Preferably, the plurality of side walls is of a curved
configuration. 6 [022] According to a second aspect of the present
I nvention, there is provided a nethod of form ng a | oudspeaker

encl osure conprising the followi ng step8: a) Conbi ning a
first layer of a sheet material, a mddle |ayer of a 5cored

configurati Q@Qandf-\@ccﬁ@#@nﬁb lA%EEoR ddpech Wethenﬁﬁe%éhﬁhn@hti@ﬁ' riEere is

adhesive to forma pane b) Lam nating a sheet of resilient
material on

S e o pEFRTSEES Pt o (TR T Bkt R mo
grooves EXt?&E Iq Lansverse to t he panel 10 such that the panel can

be folded a e to forman encl osed main body; d)
Bendi ng t he panel at the location of the grooves to formthe encl osed
mai n body; a) Combining a first layer of a sheet material, a middle layer of a

5 cored configuration and a second layer of the sheet material by using
adhesive to form a panel;
b) Laminating a sheet of resilient material on the panel;
¢) Forming a plurality of grooves extending partially through the
depth of the panel, each of the grooves extending transverse to the panel
10  such that the panel can be folded at the groove to form an enclosed main
body;
d) Bending the panel at the location of the grooves to form the

enclosed main body;

15 e) Capping the enclosed main body with a top wall and a bottom wall
with separate panels wherein the main body, the top wall and the bottom

wall defines the interior volume of the enclosure.

[023] In a preferred embodiment, forming the plurality of grooves

20 comprises cutting at least partially through the depth of the panel.

[024] In yet another preferred embodiment, each of the plurality of grooves

has a V shaped profile.



15e) Capping the enclosed main body with a top wall and a bottom wal |

W th separat
bott om wal |

In a preferr
20conpri ses
panel . [024]
plurality of
each of the
Preferably,

e panels wherein the main body, the top wall and the
defines the interior volunme of the enclosure. [ 023]
ed enbodi ment, formng the ptfurality of grooves

cutting at least partially through the depth of the
aaB]y PaB\ e adhf SftRE | aﬁ’t?tlﬂ OB ofile.
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plurality of grooves has a L shaped profile. [26]

the nethod conprises a further step of using adhesive to

adhere the plurality of grooves to the panel. 5 [27] Preferably, the

met hod conpr [(gjra'ig P%f%%ﬁl)?ﬁéeggﬁt&oafcmsetsre? Rt )5 oPABRY ddheRReGE

plurality of

10

15

20

oves 10
adhere the plurality of grooves to the panel.

[027] Preferably, the method comprising a further step of heat treating the

panel to adhere plurality of grooves fo the panel.

[028] Preferably, the first layer and second layer are made of metal,

combination of carbon fibre, fibre glass, polypropylene or foam.

[029] Preferably, the first and second layer is made of aluminium.

[030] Preferably, the cored configuration includes a honeycomb

arrangement.

[031] In a preferred embodiment, the cored configuration includes a

corrugated arrangement.

[032] In a preferred embodiment, the cored configuration includes a fluted

arrangement,

[033] In a preferred embodiment, the cored configuration is made of foam.



[28] Preferably, the first |layer and second | ayer are nmade of netal,
conbi nation of carbon fibre, fibre glass, polypropylene or foam

[29] Preferably, the first and second | ayer is nmade of al um nium

[30] Preferably, the cored configuratidh includes a honeyconb 15
arrangenment. [31] In a preferred enbodi ment, the cored configuration

includes a pyg4)ugnisethwnfisR AR NAlso 208 dd HrBadlyPieicensied ignhedparst |
the cored configuration includes a fluted arrangenent. 8 [034] This
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and where specific integers 5 are nentioned herein which haye known

equi val ent sSW&OF Reracf sgisl Rpits relemests enieatures ard whese seerific KHeeRrs

equi val ents are deened to be incorporated herein as if individually
set forth. BR EEnDESSRHETRIOWOEh DRAFKNGSEN equivalents in the art to which this

invention relates, such known equivalents are deemed to be incorporated

herein as if individually set forth.

BRIEF DESCRIPTION OF DRAWINGS

10 [035] In order that the invention may be betfter understood and put into
practical effect, the invention will now be described, by way of example only,

with reference to the accompanying drawings, in which:

[036] Figure 1 is an exploded perspective view of a loudspeaker enclosure;

15
[037] Figure 2a is a cross-sectional view of a panel for forming the

loudspeaker enclosure;

[038] Figure 2b is a cross-sectional view of an alternative panel for forming

20 the loudspeaker enclosure;

[039] Figure 2c is a cross-sectional view of another alternative panel! for

forming the loudspeaker enclosure;



10[ 035] In order that the invention may be better understood and put
into practical effect, the invention will now be described, by way of
exanple only, with reference to the acconpanyi ng drawi ngs, in which:
[036] Figure 1 is an expl oded perspective view of a | oudspeaker
enclosure; 15 [37] Figure 2a is a cross-sectional view of a panel

for form ng {04D0]l PuslFReRkRY aciesDE8ERInal perspe[oﬁ% Vi W & Eanélshé\/ing a
cross-sectional view of an alternative panel for formng 20 the

| oudspeaker ﬁﬂga@qg\y@, Whlkﬁ?)h ﬂ‘ﬂ]lé%&"%% %ﬁafﬁgﬁﬁﬁﬁs sectional view of

anot her alternative panel ng t speaker enclosure; 9
[40] Figure 3a is a cross-sectional perspective view of a panel
having a m ddl e | ayer V\/ni ch has honeyconb arrangement; [41]

i 3b i onal perspective view of a panel having a
glm_ggalee | a;/z Daz\,ﬁ gssqrée isr@@&@%dseguona[ perspective view %f a panel havgljng a

5 middle layer which is corrugated;

[042] Figure 3c is a cross-sectional perspective view of a panel having a

middle layer which is fluted;

10 [043] Figure 3d is a cross-sectional perspective view of a panel having a

middle layer which is made of foam;

[044] Figure 4 is an exploded perspective view of the layers of a panel for
forming a loudspeaker enclosure;

15
[045] Figure 5 is a perspective view of the panel indicating the slots formed

at various locations on the depth of the panel;

[046] Figure 6 is cross-sectional view of the panel indicating the different

20 types of slots formed on the depth of the panel;

[047] Figure 7 is a perspective view of the top and bottom caps of the main

body sandwiching a middle layer of a honeycomb arrangement;



[42] Figure 3c is a cross-sectional perspective view of a panel

having a mddle layer which is fluted; 10 [043] Figure 3d is a
cross-sectional perspective view of a panel having a mddle |ayer
which is made of foam [044] Figure 4 i1® an expl oded perspective view
of the layers of a panel for form ng a | oudspeaker enclosure; 15

[45] Figure[f8]s Fa?mergrp@ca pmpecqveqlfe\mhﬂtnénaudspi@b;@aterrmbsm@ iglig s
formed at varl ous lTocations on the depth of the panel; [ 46]

Figure 6 |s e?ﬁ’c? vi ew of the panel indicating the
different 2 té{;%% éé?@?@ formed on the depth of the panel; [47]

Figure 7 is a perspective view of the top and bottom caps of the main
body sandwi ching a mddle |ayer of a honeyconb arrangement; 10 [48]

Figure 8 is er ectlve Vi ew t he | oudspeaker encl osure |n its

final assemif4s] Fiie O isjaganh @Jﬁ@'@efﬁy%%@ SHE QB EEstheaualiy
kil ohertz conparing the quality 5 of sound produced by a | oudspeaker
of the p§es@htsquinge producesindyaacnigspenieralof hihgh pesrend pissgelion and a

conventional high end speaker.

DETAILED DESCRIPTION OF INVENTION

10 [050] The present invention will now be described in detail in connection

with preferred embodiments with reference to the accompanying drawings.

[051] Figure 1 illustrates a speaker enclosure 100 according to an
embodiment of the present invention. The speaker enclosure 100
15 comprises three basic component parts, a main body 10, a top cap 11 and
a bottom cap 13 for the main body 10 to define the casing for the speaker
enclosure. The main body 10 defines an interior volume of space in which
one or more speakers or fweeters, speaker drivers and associated
electronic hardware, such as crossover circuits and amplifiers (all not
20  shown) are mounted. In the embodiment shown in Figure 1, the main body
10 is shown to have 6 side walls forming the main body. Alternatively, a
rectangular shaped main body would be possible. The construction of the
speaker enclosure 100 is therefore readily adaptable to various sizes and

shapes and not limited to the exact enclosure shown in Figure 1.



DETAI LED DESCRI PTI ON OF | NVENTI ON 10[ 050] The present invention wl|l
now be described in detail in connection with preferred enbodi nents
wth reference to the acconpanying drawi ngs. [051] Figure 1
illustrates a speaker enclosure 100 accagndi ng to an enbodi ment of the
present invention. The speaker enclosure 100 15 conprises three basic
conponent parts, a main body 10, a top cap 11 and a bottomcap 13 for
the main body 10 to define the casing for the speaker enclosure. The

cpeaker s or  Kigh 7€ PEIe BREOA Y BoPRSEe ARSGPU S BRIP 3 e AR

speakers or ers, spea dri'vérs™and” asso

har dwar e, sugh,as_crossover circyits and anplifiers (all not 20
Showny af o nDARE oHTE BRT o Se et ArrBHaEA T Phmorg RS TNOs, A WaeTR the
body 10 is shown to have 6 side walls form ng the main body.

Al t er nat i vel §Peakarsctnehgilitonn) shp sapyried Wiy thsuleaclosuppsiichl that Tihe
construction of the speaker enclosure 100 is therefore readily

adapt abl & t odiaphragm mirtess ahthes$pgaeracdmmatnitatei thexlighotiehepenings 14
encl osure shown in Figure 1. 11 [52] The baffle section 12

conprises ong bk ddisideicienavBpéskedferchesup@i n body. The baffle section
12 includes one or nore openings 14 where the speakers (not shown)

are nounted within the enclosure such that the 5 di aphragm portions
of the speakers communi cate through the openings 14 to the outside of

the speaker ﬁ)%%h O‘?Héetbp cap 11 and the bottom cap 13 are dimensioned and cut to
shape fo fit the top and bottom of the side walls of the main body. The top
10 cap 11 and the bottom cap 13 may be formed of a panel of the same

construction as that used for the main body 10.

[054] Figure 2 illustrates a partial cross-sectional view of a cut away
portion of the main body 10. The main body 10 of the enclosure comprises
15 of four main layers. A first layer 21 and a second layer 22, both comprising
sheets of a material made of metal, are spaced apart to provide for a middle
layer 23 of general core configuration, the configuration of which will be
explained in detail later. In a preferred embodiment, the sheets of material
and the core configuration are made of aluminium. Alternatively, the sheets
20 of material and the core configuration may be made of a combination of
carbon fibre, fibre glass, polypropylene, or foam. A flexible sheet of resilient
material 24 combines with either the first or second layers by adhesive
means. In a preferred embodiment, the resilient material 24 may be made
of rubber. Different configurations of resilient material may be possible.

25 Figure 2a shows a sheet of resilient material 24 of a corrugated



[53] The top cap 11 and the bottom cap 13 are di nensioned and cut to
shape to fit the top and bottom of the side walls of the main body.
The top 10 cap 11 and the bottomcap 13 may be forned of a panel of
t he sane construction as that used for fhe nain body 10. [54] Figure
2 illustrates a partial cross-sectional view of a cut away portion of

the main bO%nﬁ@uraTBﬁ jUte DA ¥NIRs Of rélBﬁvé?Cihf?ﬁ’pr%nﬁQr%Hée?Qﬁ r&silight
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| ayers by adhesive nmeans. In a preferred enbodi ment, the resilient

material 24 rgmwdhe 186ilg Pedkebleier mtéffa%nﬁgtwm@bug@rvaéue@ngeriérated at
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vol une of the speaker encl osure 100. The resi| ient {/ rial 24 acts
as a danpend&PUBAIVaYESIRENRISIGRING SPAES FTealpe istPHIg: @ OGRS Wk s
generated by the rearward facing speaker driver interacting with
sound wa%es Wavgeras dbentweneeirntented de hehaepinsivked. d thusr aveigshinternal
forward and rearward-generated sound waves are out of phase with each
ot her, any starslimrtsaamdbetavesn They thalp stoupdewent edistartibheod itlsé¢ esourgl
space creates distortion of the original sound waves as they were
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waves. They heIp to preven distortion of the sound produced by t
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fromthe interior space of the speaker enclosure to the outside of
t he speaker teedugaithe vibration of the second layer 22. This middle layer further

serves to isolate sound from transmitting from the interior space of the

speaker enclosure to the outside of the speaker enclosure.

20 Figures 3a, 3b, 3c and 3d illustrate middle layers of different core
configurations 25, 26, 27 and 28 for the construction of the panel. The
middle layer generally comprises a material having a plurality of air pockets
located within. The middle layer and the resilient material 24 act as
dampener, at the same time, they prevent sound waves generated by the

25  rearward facing speaker driver interacting with sound waves generated at



20Fi gures 3a, 3b, 3c and 3d illustrate mddle |ayers of different
core configurations 25, 26, 27 and 28 for the construction of the
panel. The m ddle | ayer generally conprises a material having a
plurality of air pockets |ocated withini3The m ddle |ayer and the
resilient material 24 act as danpener, at the sane tine, they prevent

sound waves gRRoAt GfthespchReZ @R @@élﬂf&r@%t@ﬂn&ﬁééﬂ%@érdcﬁédé%ted sound
interacting with sound waves generated at 13 the front of t he
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5 standi ng sound waves. Such panels help to prevent distortion of the
sound produc¥dV8y Fhdepdaier BlenpdieRehiereguRadnits thest pweidsrinternal
unwant ed frequenci es causing undesirable effects when sound is of a
hi gh freduengignding seunchwaveshandepansls piplto pyevsnt siistodionhefithietsaund
of md-frequency. The plurality of air pockets within the material of

the niddl e | proeiuc2d by sthesepyakel® &nd rgduent tiee maghifitation of thwanted
second | ayer 22. This mddle layer 23 further serves to isolate sound

from transm f&qiendié®BntifiAg 'dhhééir%lesé?%% %eh he,%uﬁeq%% 1886 iR ueRcy .0

t he outside of the speaker encl osure. Figure 3a il trates a

mddle | ayerltﬁﬁﬁh@rgeﬁhgﬁéwmaéﬁxr e con ! gur nZiPis OngldgfIg(ﬂJé\Qg\é\%h%

m ddl e | ayer having a corr ation

shows a m ddl e I havi I on ure 3d
shove a i doPEraily &F Al embDuihitie Gatenal o tie Alede 8Ven Famed b
danpener. As nentioned above, the core confl uration may be made of
metal , alConis iesiicerihevikiatienof the second layer 28. Jikis mnqum lgyeropy Metfesr
or foam In a preferred enbodi nent, the core configuration is nade of
al uni ni um Téasvesrist isolaté ounk from tranemittingi fpomathieoimtesort bpaed afethe
readi |y adaptable to various configurations and not limted to the
shown in Fi gspeesked@ncdBursty acbidside of the speaker enclosure.

[055] Figure 3a illustrates a middle layer having a honeycomb
15 arrangement 25. Figure 3b shows a middle layer having a corrugated core
configuration 26. Figure 3c shows a middle layer having a fluted
configuration 27 while Figure 3d shows a middle layer using foam core 28
which serves as an effective dampener. As mentioned above, the core
configuration may be made of metal, a combination of carbon fibre, fibre
20 glass, polypropylene, or foam. In a preferred embodiment, the core
configuration is made of aluminium. The construction of the core
configuration is therefore readily adaptable to various configurations and not

limited to the shown in Figures 3a, 3b, 3c and 3d.



14 [056] Figure 4 illustrates a perspective view of how the main body
10 of the speaker enclosure is formed froma single panel 30. The
single panel 30 is constructed fromconbining the first |ayer, second
| ayer and the m ddl e | ayer using adhesite to conbine the |ayers
together. A single sheet of 5 resilient material with the sane

di mensi ons agsdiheiqanel ildoraRs dgerspatial B8wdfeiov fhe mblrSBody wgﬁghréi
e

| ayer. The resilient naterial will define the interior volunme o
I T E X - ) _ ; .
CTone oo SEREEAIGSTRI2 S el S Bl SoPRE S KA o
10 of th K t.0 b i Thi s _desi .
Foroves. t nEoRRareEy it kemBRRRE Be ek BySF e ot e it
reduci ng the painful effects of the high frequencies while nmaking the
mid frequentd YHre qﬁf@%&%cﬁomhma@@ Wﬁfsmﬂﬂ%th%t%rﬁ%'es?%?& Al

waves. Secondl_?{, costs of manufacturing such a speaker enclosure are
| ower ed §i gmésiieninmajeriale with thee se dmensigtsr @st iy panel ndl ncdsode
10, the method of which will 15 be explained hereinafter. Figure 4

shows the péamainaid beempefivbideadsdcontidayersiTde raaitibst Pdiarial Wiledefine the
enclosure with a side wall of one end of the panel joining the side

wal | at thejpepasisaINREf e BRBIORAREIFdrAi ftlﬂé‘?néiﬁ%dd?t €6 Ifim %Oéiﬁﬁleof
t he speaker enclosure. One of the side walls 34 may i nclude openi hgs

14 to form éﬁﬁﬁg@ﬁvko%ssﬁgﬁiﬁggqﬁ%d%ﬁécl’-*’l*iis[ﬂg,r {Héeeﬁg ar DS Har?

wi thin the re so agmp I'ons “of the Speakers
can communi F)ate {@rgﬂﬁh t he openings 14 to th ut si de, of e speaker
° e b
[

encl osure. POSY¥] & PGP SCUSHLE ARRCEH P PSHSRARINISES g d55IA
surface énot_ shown) 15 Once the panel 30 is fornmed fromthe four.
| ayers, 18 gipBRayesrthe|@ialigoof the spwrd paedugas fham: thenepeaken Oypraeticingan
be folded. The groove 40 is nade by cutting partially through the
dept h of t héhepaiifulIfestecdfl thieahigh regpaneies wihile mekingethe avigr feehuartctes
separate parts. The cut may be made by a Conputer
more pronounced. It also minimizes internal standing waves. Secondly,
costs of manufacturing such a speaker enclosure are lowered significantly
due 1o the ease of constructing the main body 10, the method of which will
15  be explained hereinafter. Figure 4 shows the panel 30 being folded to form
side walls 34 of the enclosure with a side wall of one end of the panel
joining the side wall at the opposing end of the panel to define the interior
space of the speaker enclosure. One of the side walls 34 may include
openings 14 to form the baffle section 12 for allowing the speaker mounted
20 within the enclosure so that the diaphragm portions of the speakers can

communicate through the openings 14 to the outside of the speaker

enclosure.

[057] Figure 5 illustrates the single panel 30 flat on a surface (not shown)

25 before being folded to form the main body 10 of the speaker enclosure.



5 Nunerical Control (CNC) machi ne where precision cutting is
possible. It is envisaged that many possi bl e shapes of speaker

encl osures can be fornmed by form ng grooves 40 across the w dth of

t he panel 30. For exanple, a main body ha&ving a rectangular or square
profile would require 3 grooves to form3 foldable regions for

fol di ng into@nhd@ire pary 3@% f&r%&] flond e féur Iab(éﬁé ra?lgﬁéo@e BF Qft 40 is

sectional view of the panel 30 and the grooves 40 nadé€ al ong the
panel for fo

encl osure, 48Tt i béﬁa@‘fﬁ&%‘*@%ﬁoa&@ ] R iR s ﬁﬁiﬁk%%dg
panel . The first H'H a /- s&a pr of T econd

is a cut hav?)Mé’ug'rLg-gﬂé'Bgﬂ PY¢ Iﬂée 4 gﬁHFPaWLESWﬁE? t’f@?m wl
be forned depends on the degree of foldability required at the

fol di ng regi HAt benevgredinde saparalegrats. ofhea evidamsy| he ynadsyby meGomputer
bend the side walls 34 into an enclosure, the nore the groove wl |
need to aﬁlome&ricﬂhﬁmﬂrcﬂ)r(GNG)emamn{aO&I@e}reF;brguis&an?chﬂtihgés akseikbld. Heis
nmet hod of forming the top and bottom caps of the main body in order

to close theeanidaged thdtemamy pobsipl sinptefompeaRer bAtIBsIRS 4 bERored
t he speaker enclosure. A sheet of material 51, preferably alum nium

is cut to Sth%ﬁﬁ g @rrbgpes% berasBGneARE) BF Ehe PAng[ 85! | Cobxdifle, a

mai n body. A pluralrt openings is e sheet

nmounting 25p i ter preferably als
arun o) dei? B8y nay B ke iRt of ol ﬁw eofdi U Bdirbefes®
profile of t body simlar drilled into the sheet
of material. POA“T??&Q?@”F’J?@P“?@E%H% ”Eoc?bF@é“ BOHY-i guration, as

menti oned above, is then adhered together with the two sheets of
material 8951, 52 to formthe top and bottom caps of the nmain 5body.

[060] Figure 8 illustrates the speaker enclosure 100 in its final
assenbl ed fof0d8] Figure 6 illustrates a cross sectional view of the panel 30 and the

grooves 40 made along the panel for folding. For the purposes of folding to
form the speaker enclosure, two types of grooves can be made through the
depth of the panel. The first is a cut having a V-shaped profile. The second
15 is a cut having a L-shaped profile. Typically, the type of groove to be formed
depends on the degree of foldability required at the folding region. The
greater the degree of foldability required to bend the side walls 34 into an

enclosure, the more the groove will need to adopt a L-shaped profile.

20 [069] Figure 7 illustrates the method of forming the top and bottom caps of
the main body in order to close the ends of the main body to define the
interior volume of the speaker enclosure. A sheet of material 51, preferably
aluminium is cut to shape corresponding to the cross section profile of the
main body. A plurality of openings is drilled into the sheet for mounting

25  purposes. A similar sheet of material 52, preferably also aluminium, is cut to



10[ 061] Figure 9 illustrates the graphical result of sound tests
conducted on two speaker enclosures of simlar dinensions, one a
preferred enbodi nent of the present invention and a conventi onal
speaker encl osure commercially availablig in the market. The
conventional speaker is a Fohhn AT22 10" 2 way speaker system The

result presephgd dd?résﬁ?ngirn@% e Ql%‘éie.béﬂo‘ﬁoﬁepf@ﬁl% SPtHE e Hody. Ho!eosic

conpares the quality of sound produced by a | oudspeaker enclosure
a preferred i . V. i i n ker .70.
The resul ¢ Sroag i oifck B8 SRR KR IhaGREl, £ RIREP 2 Fhutd =
hi gher frequencjes,_the.sound fromthe preferyed odj nent, of .t.h
b asent | RISbROMIS AR Famanfioned SpBis, S dhel pefeieL optndnitibfhe
the effect of this 20 result to a |listener would nean that at sound
of higher fitugsbaetseal matasiababir b teferarthe tapupied betipeucarsdof theasring
to a nore pleasant hearing sensation to the ears. Further, sounds of
m d freqgbentiodyg. are also nore linear in the preferred enbodi nent of
the present invention leading to a nore pl easant |istening
experience. 17 [62] Al though the invention has been herein shown
and described in what is conceived to be the nost practical and
preferred e i T i L
W thin the Soade srert IfalRRriaRel bioSERr Y Reiia 23 HRPRs.
details desg&ibed herein but is to be 5 accorded the full scope of
t he appende Clains so as to enbrace any and all equival ent devices
and apparatus. [63] 'Conprises/conprising’ when used in this
specification is taken to specify the presence of stated features,
integers, steps or conponents but does not preclude the presence or
addi t i od0 of [ EFQLWQEl"@lﬁ’ﬂiéiesfféat@rﬂébl,cai mwiferfssowtdeinsts conpugied on
or groups thereof 18

two speaker enclosures of similar dimensions, one a preferred embhodiment

of the present invention and a conventional speaker enclosure commercially
available in the market. The conventional speaker is a Fohhn AT22 10" 2
way speaker system. The result presented in the graph of decibels versus

15  kilohertz compares the quality of sound produced by a loudspeaker
enclosure of a preferred embodiment 60 and the conventional high end
speaker 70. The result shows that at the same frequency, particularly at the
higher frequencies, the sound from the preferred embodiment of the present
invention 60 had a relatively lower decibel result. In use, the effect of this

20 result to a listener would mean that at sound of higher frequencies, the
painful effects would be reduced, leading to a more pleasant hearing
sensation to the ears. Further, sounds of mid frequencies are also more
linear in the preferred embodiment of the present invention leading to a
more pleasant listening experience.

25



CLAIMS 1. A loud speaker enclosure conprising: a casing
having a main body and a cap at each end of the nmain body to define
the interior volune of the enclosure, the main body having a
S5plurality of side walls, the side wallg7including a first |layer, a
m ddl e | ayer and a second |ayer to forma panel, wherein

the pluralitypeH ﬂitﬂ@u&ﬁ‘kt’léh@%ﬁ%i&@%%%e@ﬁ%r@i@é@ﬁ?ﬁg%gcﬁSpdeg\(vgpat

folding to formthe nmain body of the enclosure. I ou

encl osure ace¢ording | ai rejin.a.resili terjal. is, . .
| ami nat ed on?st ﬁghﬁig'yég %a@gm%irﬁ%%f é@é’g@hgﬁpnf’%?‘%%‘%@mh%wtt e
enclosure. 3. The | oudspeaker encl osure accaqrdi to claim2 wherein
the panel 15EHAGNZaEIET SERRTIAS 2 beimads IR i arers Of dis inyenion,
j oi nt extends transverselg across the panel for formng a fold. 4.
The | oudspeakdicheig|Ined dpebaclivited g the detailm desaitbedeharaimebgl ist to be
joint is a groove extending at |east partially through the depth of
the panels5 accorded the full scope of the appended claims so as to embrace any and

all equivalent devices and apparatus.

[063] ‘Comprises/comprising’ when used in this specification is taken to
specify the presence of stated features, integers, steps or components but
10  does not preclude the presence or addition of one or more other features,

integers, steps, components or groups thereof.



20 5. The | oudspeaker encl osure according to claim4, wherein the
groove has a V-shaped profile. 19 6. The |oudspeaker enclosure
according to claim4, wherein the groove has a L-shaped profile. 7.
The | oudspeaker enclosure according toqglaim1l, wherein the mddle
5l ayer is a honeyconb configuration nade of nmetal. 8. The

| oudspeaker encl osure according to ckigjps Wwherein the first |ayer
and the second layer is a netal material, conbination of carbon
fibre, fibre glass, polypropylene or foammaterial. 10 9. The

| oudspeaker qencl ogqf,@d gﬁg@gé}lé}gzldég,rglcgh{ﬁr@mgv\her ein the first layer

and second layer is alumniu

10

15

20

a casing having a main body and a cap at each end of the main
body to define the interior volume of the enclosure, the main body having a
plurality of side walls, the side walls including a first layer, a middle layer
and a second layer to form a panel,

wherein the plurality of side walls are formed from a single panel

for folding to form the main body of the enclosure.

2. The loudspeaker enclosure according to claim 1, wherein a resilient
material is laminated on the first layer which faces the interior volume of the

enclosure.

3. The loudspeaker enclosure according to claim 2 wherein the panel
comprises a plurality of slit joints wherein each slit joint extends transversely

across the panel for forming a fold.

4. The loudspeaker enclosure according to claim 3, wherein the slit joint

is a groove extending at least partially through the depth of the panel.

5. The loudspeaker enclosure according to claim 4, wherein the groove

has a V-shaped profile.



10. The | oudspeaker encl osure according to claim1 wherein the
plurality 150f side walls is of a curved configuration. 11. A nethod
of form ng a | oudspeaker encl osure conprising the foll ow ng steps:
Conmbining a first layer of a sheet materpal, a mddle |layer of a 20
cored configuration and a second |l ayer of the sheet material by using

adhesi ve to for Wﬁen@%r@peaka%ﬂa{ogn% _ﬁcé«;’i‘r@]ﬁg &f c|@ﬁﬁi4,imrgmr%r'gﬁiov@n

t he panel ; ormng a plurality of "grooves extendi ng

partially thhgggh-'gﬁ%%e?{%l%f t he panel, each of the grooves

ext endi ng transverse anel 20 such that the panel can be
fol ded at the groove to form an encl osed mai n body; Bendi ng
the panel at the |ocation of the grooves to formthe encl osed nmain
body; 5Capping the encl osed nmain body with a top wall and a bottom
wal I with separ af Be pRyrspsaliRe caFost e aneraingotsy claime!  twipergin theamiddige
bottom wal | defines the interior volune of the enclosure.

5 layeris a honeycomb configuration made of metal.

8. The loudspeaker enclosure according to claim 1, wherein the first
layer and the second layer is a metal material, combination of carbon fibre,
fibre glass, polypropylene or foam material.

10
9. The loudspeaker enclosure according to claim 8, wherein the first

layer and second layer is aluminium.

10. The loudspeaker enclosure according to claim 1 wherein the plurality

15 of side walls is of a curved configuration.

11. A method of forming a loudspeaker enclosure comprising the
following steps:
Combining a first layer of a sheet material, a middle layer of a
20 cored configuration and a second layer of the sheet material by using
adhesive to form a panel;
Laminating a sheet of resilient material on the panel;
Forming a plurality of grooves extending partially through the

depth of the panel, each of the grooves extending transverse to the panel



12. The method of claim 11, wherein formng the plurality of grooves
conprises cutting at |least partially through the depth of the panel.
13. The nmethod of claim 12, wherein each of the plurality of grooves
has a V shaped profile. 1514. The nmethgg of claim 12, wherein each of
the plurality of grooves has a L shaped profile. 15. The nethod of

claim1l fu%hbﬁﬁhétot%r;ﬁaﬂé‘%ahrt?e %I@@d ok th@ GRS vRARERIMeal %n%ﬁ)'é@ﬂeméihe

plurality of grooves to the panel The nmethod of claiml
further COHBI&H?.I ng the step of heat treatl ng the panel to adhere
plurality of g ’ooves to the panel. 21 17. The nethod of claim 11,

wherein the first er,. ang secon er, i s. md f made of tal,

Comb nat i on of | car bBETHIG: Te PRBRD ab s dotaian g o EReveT to Jain Bes.

The met hod of claim 17, wherein the first and second | ayer is nade of
enclosed main body,

5 Capping the enclosed main body with a top wall and a bottom
wall with separate panels wherein the main body, the top wall and the

bottom wall defines the interior volume of the enclosure.

12. The method of claim 11, wherein forming the plurality of grooves

10 comprises cutting at least partially through the depth of the panel.

13. The method of claim 12, wherein each of the plurality of grooves has a

V shaped profile.

15 14. The methed of claim 12, wherein each of the plurality of grooves has a

L shaped profile.

15. The method of claim 11 further comprising the step of using adhesive
to adhere the plurality of grooves to the panel.

20
16. The method of claim 11, further comprising the step of heat treating

the panel to adhere plurality of grooves to the panel.



alum nium 19. The nethod of claim 11, wherein the cored
configuration includes a honeyconb arrangenment. 10 20. The net hod of
claim1l, wherein the cored configuration includes a corrugated
arrangenent . 21. The nethod of clapm 11, wherein the cored
configuration includes a 15fluted arrangenent. 22. The net hod of

claim 11, whereithd htathBh <t A8 HAURHLIER e fRESad: dRP%kcond layer is

made of made of metal, combination of carbon fibre, fibre glass,

polypropylene or foam.

5 18. The method of claim 17, wherein the first and second layer is made of

aluminium.

19. The method of claim 11, wherein the cored configuration includes a
honeycomb arrangement.

10
20. The method of claim 11, wherein the cored configuration includes a

corrugated arrangement.

21. The method of claim 11, wherein the cored configuration includes a

15  fluted arrangement.

22. The method of claim 11, wherein the cored configuration is made of

foam.





