Speakerwi t h External | y- Mount edAcoustic Extension Field
of the Invention This invention relates to a speaker
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refers particularly, though not exclusively, to such a
speaker where the speaker epclosure is relatively
smal | . Background to the Invention Bass reflex
speakers have been known for some tine. The enhanced

| ow f r equespyakeesitioBernaly-MaentedAcdustic Extension por t

that is built-in to the speaker enclosure. That tends
to make the speaker enclosure |arger than woul d

ot herwi se be the case due to the | ength of port

I egidid &dne inbéntidar t generally having an outlet in the
front wall of the speaker enclosure. Wth the use of

smal | speaker enclosures in, for exanple, hone theatre
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| encl osur es hqs been difficult. A passive
r ashegkenengesyres 'Rl §R t he smal | surface area of
smal | encl osures becones a significant limting

fagtqr. ibpPi ston di aneter of the passive
ragf“g'f%?‘méégrﬂgegéﬁhtﬂe sound pressure |evel at |ow
frequencies. Finally, small speaker enclosures have an
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t NBE fhel cBsddduR\b e tengthoppirkieduired e part geperafiahavimg an outlet in

encl osure with at, le e wall; (b) an acoustic
drF'\?é?o"{m\rl‘#éas?eﬁkgr?%%?ugé;i or of the enclosure and
being attached to a front wall of the enclosure;(c) an
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frequency response with small enclosures has been difficult.

A passive radiator may be used but the small surface area of small enclosures
becomes a significant limiting factor. Also a small piston diameter of the passive
radiator decreases the sound pressure level at low frequencies.

Finally, small speaker enclosures have an increased tendency towards overheating
due to the low volume of air able to dissipate the heat generated within the speaker

enclosure.
Summary of the Invention

In accordance with a preferred aspect of the invention there is provided a speaker

comprising:

(a) an enclosure with at least one wall;
(b) an acoustic driver mounted in an interior of the enclosure and being

attached to a front wall of the enclosure;



operatively connected to the interior of the

enclosure. In a further preferred aspect, there is
w@e@ziodmwos an acousti c extension for external aPCESGIBHN00003

to a speaker, the acoustic extension conprising: (a) a

central stem and (b) a plurality of colums each

bei ng concentric with the central stem (c) the

plurality of colums being nounted to an outer wall

andcan i anmaepustiakektensipndeing bentertd thegnelpsiredpposed manner

Lo @eTi e [RBLARCLUERINAeifY el BASAAIAHRRS lrid BLig

e central stem and operably connectabl e
to an i nererativaly esmneqird ta e dnterior of the e&'CLP?Lh%tI preferred
aspect there is provided a speaker conprising; (a) an
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7t he encl osure and
bei atigctatendtolresbeaker.ghef acoutic wdensiop compiisingnc| osure; (c)
an acousg C %é&ﬂ&lg{g’m Bga ng mounted to the encl osure
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connect e@}/t o ¥ p]lgraptwgqpﬁlg\ns S?C PRI &Rre otgcs\rﬂeh%% %‘%lt%lhseem'
encl osur(e) andhe pluraityeofabluthe beine mounted & Py eptep wplh Q"d an

jorade of a hegp,Lopgded Ia\teauféﬁtaﬁtg @hd dpBosetiNfamen Ust déﬂne
ext ensi on haV|ng an outl et

encl osure to PFESHEEN, a’b@lef"iWnBasg?q%f P%P\W%%ercog'?ecpé t%g

part of the ewatralssterd. afdoppesdtly fonmmestable He %ftcmgltqrcof the

extensi on mayghg ounted in an opening in a rear wall

of the encl os@re and may be co-axial with the acoustic

driver. Alternatively, the central stem nay be nounted
151 N 138 fiRgl rofereediaspett therets previdid awpedkeodomprisingncl osur e,

the acoust i Flogi%wr?gtq&ts aﬁ? as a pedestal for the
n [

encF sure. nal forns, qe acou
ext(ehsi M Aeppsticoser @puatetérher' dnterigr f; the, egeclasuss gp |‘13t“9
of col urgisciRacha kentNgl 6aReariosirs; Wit h the central

St e(g ¢ hﬁen (.‘!OHSE}I% ex@hsn%h bgi&é‘ﬁmﬁeg’% fh@ JH&BQ&rS%xkﬂnaﬁP of the
out wa i nner [T n an ternatin
20 enclosure and being operatively connected to the interior of the enclosure
(d) the enclosure and a frame of the acoustic driver being made of a heat
conductive material;
(e) the acoustic extension having an outlet air gap facing towards the

enclosure to provide a cooling airflow over at least a part of the enclosure.

25
For all forms, the acoustic extension may be mounted in an opening in a rear wall
of the enclosure and may be co-axial with the acoustic driver. Alternatively, the
central stem may be mounted in an opening in a lower side wall of the enclosure,
the acoustic extension acting as a pedestal for the enclosure.

30

In the first and final forms, the acoustic extension may comprise a central stem,
and a plurality of columns each being concentric with the central stem; the plurality
of columns being mounted to an outer wall and an inner wall in an alternating and
opposed manner to define therebetween an airflow passage operatively connected

35 to the central stem and the interior.

SUBSTITUTE SHEET (RULE 26)



opposed manner to define therebetween an airflow
passage operatively connected to the central stem and

w0 b@siordoes i or . For all forms, the plurality of POI/8GT®5/000003
may conprise an inner colum nounted to the outer wall

and extending towards the inper wall, there being an
air gap between a free end of the inner colum and the
inner wall. Additionally or alternatively, the
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Further additionally or alternatively, the plurality

of columms may conprise an_ outer columm
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The outer colum may extend forwardly to a plane of

the front wall. The centr fi [
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152C0 J4C extension may be adjustable relative to the
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The acoustic extension may be adjustable relative to the wall, the adjustment being
25 in a direction of a longitudinal axis of the central stem. The acoustic extension may

be removably attached to the enclosure.

The enclosure and a frame of the acoustic driver may be made of a heat

conductive material.

30
The acoustic extension may be any one of. a bass reflex port, a tuned port, a
passive radiator, or a concentric loading.
Brief Description of the Drawings

35

in order that the invention may be clearly understood and readily put into practical
effect, there shall now be described by way of non-limitative example, only
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effect, there shall now be described by way of
non-limtative exanple, onlypreferred enbodi nents of
WO b@sprmsent i nvention, the description bei ng MT/RG2005/000003

reference to the acconpanying illustrative drawings in

which: Figure 1 is a cross-sectional view of a prior

art bass-reflex | oudspeaker. Figure 2 is a cross

sectional view of a first enbodi nent of the present

i NV prfdrad; efbaiments3 of shea peers paniive the @SeCrBadt Peiga with

VI e O@wdRhof Figure 2;
h%f%énég}gtlﬁékﬁ{:n{b%hy @ﬁg}égétgggﬁz@g“ onal views of

varl ous external acoustic extension; Figure 5a is a

Cr O$RuieCTit ia@Rudb-sautionsll \iéw 6f mmomﬂbaesmacﬂeb( Iowispeatsér. t he

E{e nt ei .]Q \rée noiss ethl?rﬁ\i ell ngfo gpst eﬁb@dnrﬁ&{gﬁﬁﬁ&&b%t iHVeRtbn;

gure 5c
i s Eigpeer Sis@aterspectie enass sestinnghdew @ fie %erft%%w@%&dien%?ﬂ of
of Figreom; Figure 6 is a cross-sectional view of a

furth ; 7. |
T o S o SRS AR
t he etefiaty; rent of Figures 2 and 3. Detail ed

IP:" S?rghn%t 5QNs af ch&eseafoﬁgle\'hé\ﬁ & EThQEhdembsdinhérit 03 FRE Yresent

rawi ngs |ike conponents have |ike reference
nunBVeM©hut with a prefix nunber indicating the
Fi g@igarerabrive persmactepiewf fam e fontef 8By emidireent efffig 28ce t o

Fi f MRS Blgea;
Gy SHlgfire'5c i€ BRI RIHonbiRS %}%%‘;ﬁ“ e e 11

he
a b5§§rer%'ﬁlaé%’sﬁ'6?qt'°’fh‘“ pie K and air vol une
143 FRure Eis areiss-sestivia View efspieat enhodinteat; @nc| osure air

VO' g;ﬁ ﬁsB%%Q#B‘ﬁthfgﬁgB um&ﬁ%ﬁﬁ%dr&sﬂédd\eﬁ‘f 16 is

y nounted to ront 15 of the enclosure
11. Due to the size of port 14, the enclosure 1 nust
be peaneddessfiption githe PrdaraliEmbodinentst i ¢ driver 6. The
standard cal cul ati ons used to determ ne the si ze of
port 14 wll give its acoustic area -

26 r oJbroughout A drawings ke spmpopeniskave é'fepf@f%&?“E% pyperalg bytyith a

| ongidrik dmrﬁ@dr indichtingie MGUé ndrber (exoebt fopFiglrel3gngt h.
Figures 2 and 3 illustrates a first enbodi nent of the

present invention. Here there
With reference to Figure 1, a conventional bass-reflex loudspeaker system is

shown. The system comprises an enclosure 11, a bass reflex port 14 with an outlet
25 12 and air volume 13 for resonating with respect to the enclosure air volume. A

permanent magnet acoustic driver 16 is directly mounted to the front wall 15 of the

enclosure 11. Due to the size of port 14, the enclosure 1 must be reasonably large

compared to acoustic driver 6. The standard calculations used to determine the

size of port 14 will give its acoustic area — the cross-sectional area in a plane
30  perpendicular to the longitudinal axis of port 14 - and total length.

Figures 2 and 3 illustrates a first embodiment of the present invention. Here there
is an enclosure 21 having a permanent magnet acoustic driver 26 mounted in the
front wall 25 of the enclosure 21. Other types of acoustic drivers may of course be
35  employed. As can be seen, the front wall 25 is not much larger than the acoustic
driver 26. Preferably, enclosure 21 is made of a heat conductive material. As the
magnet assembly of acoustic driver 26, and the frame 27 of the acoustic driver 26,
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is an enclosure 21 having a pernmanent magnet acoustic
driver 26 nounted in the front wall 25 of the

wep@sozne 21. Ot her types of acoustic driver SPOBEYGHINS/000003
course be enpl oyed. As can be seen, the front wall 25
is not nuch larger than the @coustic driver 26.
Preferably, enclosure 21 is made of a heat conductive
material. As the magnet assenbly of acoustic driver
26 ar@ﬁﬁdbh:enfetaaarm & tiufreforh dieatorondikciive, tisi epables e nglosure

en alt es t{%taadlss r & h%at?%ﬁér?t@@ﬁ@nns &Rl b? clpelativeor atcgusgc

e en osure to act as a di ssi pater of
hedtrivgfedfer at ed during, and by, the operation of
acoustic driver 26 Encl osure 21 has a rear wall 28

S;Mét$r§%gvre%g%s o ar walgJ Zg%ﬁth %hﬁ'gl %géryng fgenblrefgrat%p%@ﬁt@

CO-
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e_acous Xt ensi on

wi 3% HodfER 8°“(§L ?"sfg%éllﬁeme %rs%igof’%ﬁééx ﬂg%lzs(%ﬁs{rﬁc CE%'] A

mayTHeecawsfic extensiin: 214 nigads anepheesf: pbass refigx peh @duprskrOM

pa RBGRAT Fbrahd RARINBE- of BRY ddsbription it
10 ?% %eFaﬁg;o%Réa%ggkgﬁtlnE“ oI @I t rvvl I bg reof er redb’?olor:als

a " 'efq”i?f“%?srﬁjlpf”élf?rf'm%' can be seen from Figures 2
and 3, the port 210 defines a serpentine passage

e/{sgéa'nvb%l & ﬂgrﬂ%&u?éi 3 Shatd16he 6&152% ‘aéf n@g ats@@eﬁtﬂm@ paSdHnE

central 'stem 211 that |ocates in
op@WW@VWO&'ﬁﬁct%é&fé'§eWrP ?%WSWSIZ 28 using a

1st hreaded portion 212 on its outer surface, adhesives,

S ¢ rIJ-’eoVr\f {ﬁﬁ{a@ I2.-\%re§tral Qtren'ultﬂq thalt K)gateé n dp@nuﬁ{:{ &5 ﬁfdré?lga%ég%thtréﬁ

and rear
sub@ﬂ"a?ﬁ uging y’a Hﬁ’?ad?‘i’ Q’HF'°" 212jap Iy eyeryPtess (e SHEW
c erfbitéﬂer§ toeteditd. & @ poeferpadi th&ttl@ebér@ag&!h@t ofwentra) stega211 and

5% utz% be@{a f%giggiléhlt"ms%o%%efér% f&qgéiz%n'tr& stem 211 to

e of° par 10 in
20d| rt@oﬁdit@tﬁb@frel@wé t wAGVAIZSitnanableding tusping.¢f e agoustic gepponse
212f @emd B m&viRythe pdrt ZMYIn the direvtielofaid mhditydinal wais df genbal

TR R N

Fomenclosure
di frearveafit28ports 210 to be used for dlfferent acoustic
responses, and al so for transport and/or storage.

25  The port 210 may also be removable from enclosure 21 to enable different ports
210 to be used for different acoustic responses, and also for transport and/or

storage.

Central stem 211 is shown as being cylindrical. The effective length of central

30 stem 211 from the inner surface of rear wall 28 to the end of central stem 211
remote from rear wall 28 is given as Ly. The acoustic area of central stem 211
(the cross sectional area in a plane perpendicular to the longitudinal axis) is
determined from its diameter D.

35 In the case of a concentric loading, the total acoustic length of port 210 is

increased beyond L; by providing a plurality of columns 213 arranged
concentrically with and about central stem 211 and having an outlet 226. There
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Central stem 211 is shown as being cylindrical. The
effective length of central stem 211 fromthe inner
wamwosacwodf rear wall 28 to the end of central PETI/8G2003/000003

renote fromrear wall 28 is given as L1. The acoustic
area of central stem 211 (thg cross sectional area in

a plane perpendicular to the longitudinal axis) is
determined fromits dianeter D. In the case of a
g 0 gﬁ@y]bé lafy }eqacbdngmbtam cbloiad 2 1Bcoust theee] feurglive, @fd goderth,

10,1 s I.ncre [
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an e conc and about

ceninrtag ilestrated pro@mentﬁ@ﬁw alg thipe é@ﬂhwelvm.'z%” %‘P'&?@'WB@
anyo {5 GH i iktSchedidEd&iunif 2 Bohddnarsouddrotuminvip. tHYrteeing fao Lotd

five, and_so for

3 en@'{fﬁbeﬁ &L geumes, &p@r spg fgz ouglﬁ 5296 fgc?etsgl)wvgr%g u%‘bfe?erred
t herestit. uBbthahe thnemdiSdandenter tcalumos an@ arehypeuated fenand extend
col ﬁ%ﬁ&g@%rly 3R dAnnGURdr wal l296Ter R ?art o édﬂtt&ﬁmarﬁhﬁer wall

col an outer colum

B of e e K oy 718 5 wounpecp i EXeE e from

f ac@s ifner walrats andtopar thercater web2d0t . Bot h the i nner 215
nd outer colums 216 are nobunted to, and extend

erpendicularly from an outer wall 220 0
210Celnain {20 f.exigBdsageneraii coRganifically with cepiyal, s {ﬁs‘r gﬁz%tﬁ' is of @
Col 1dAgtn dddh th&t an@l @h;edzz o dasidd ezt exists bgreegreitsdiee ehdi223/and
;rzgfﬁ’n%gﬁj' by eégumn % %&en@g ﬁe&e?%ﬁ?E&ﬁ:eﬁth@allfﬂﬁr%en%ﬁls{em 2h11

concent rj cal
c enamndgolusmre?h5and isefca 'leBQﬂé)Fuca that @Qtaﬁ 98p &H P rﬂf{s"e&ﬁ'z& gxists

198PpdRderPlts HES eh®U25 IaA@ ofter Wab 206t Vaxhumn 216 éxterels gederally

223 and .i.n

co nﬁ%’ﬁ??tﬁ'c(‘?g’f Y ?/ﬁ"trﬁ' Sieénnl2 n%@?luﬁﬂ\g f Tg(tz%] i %pg feﬁﬂlth Sueh

andthiasit efterds fremguier yaltih?Otth atrlagp obinfer Y2 2%‘24*%‘19"?1’ e gt

SI Zgr %ﬂ Bb%s ReliRBRvides chilife2 shdd@fer wakaut er wal |
 um 216 extends generally concentrlcally with

central stem 211 and colums 215, 218 and is

20 engs suchLtbé porh(t0 tias twxhaiesSThe fitsthaltis iBperjal PZEW \tf%‘s gl

pl age; Dfs. THYWer WK ik oddwallI20RME Walldn5euE beg. ai r gap

226 1 s provided between columm 216 and inner wall 221.

As such, the port 210 has two halves. The first half

i s vanets haslan a @dp 222 $v itwebrt gengralyrontgignneryall ZA1H ¥yall

hal Eh d s QH LR Gay'B24 so%?&em ttﬁnéﬂ@iyl c%nt%&t%utbﬁ AalPd®. TNrblide a
2$2 ﬁﬁmygaﬂﬁzgntgé%ewﬁg  fhe twc?c’ halves ang % keep th% r{ﬁé r?eceysa%od’]sttaa}m%

apart to create air gaps 222 and 224, each of walls 215 and 218 has a series of

1

spaced-apart, axially-extending, small projections 232 that contact and are secured
to inner wall 221 and outer wall 220 respectively. The projections 232 should be of
a length to give the required air gaps 222 and 224; but are preferably of sufficiently

30  small cross-sectional area and spacing that their interference in air movement, and
the acoustic response, is negligible. Projections 232 may be integral with one or
more of walls 215, 218, 220 and 221.

Additionally or alternatively, projections 232 may be formed on either or both of
35  outer wall 220 and inner wall 221.

SUBSTITUTE SHEET (RULE 26)



218 has an air gap 224 so it doesn't generally contact
outer wall 220. To provide a physical contact between
wo b@sovrmohal ves and to keep them t he necessar yPdi/SGz08/:@00003
apart to create air gaps 222 and 224, each of walls
215 and 218 has a series of gpaced-apart,
axi al |l y-extending, small projections 232 that contact
and are secured to inner wall 221 and outer wall 220
r espead sanyin Fiuee |Br tiequoipasings 2maheemuiisp@ rigralfy of inner

| e”EFoFe @er gdg\éqhgt @?teﬁf?éﬂ'iar l}egutﬁ/érﬁlyg@ﬁﬁmgezavaﬂ@m 2214, a Rifing
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ar calueaky o T FGePiRE S84 Pt oGPy AR o opter VAl 820
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Pro ions_ 2
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or RekirgObr etk W projdefdnenss, isanerioutbd of22 endth to give the

shown I n Fi %1 0 t \%
e A o ey
r adied $paciog thaathelr jntdrfepance imrair mevementgand they AepustioigeROAEE, 1
@Iugéqp p of outer projections 834 that extend

y inwardly fromouter wall 820 and overlap with
proj ections 833. The projections 833, 834 nay be

secUuh&d niaydetangap 239 batweeh aasmrlle22f and cane el 28c haigap 230
for ?%g.gé Ritle & RMYrbe X is RGURWY Hdssie@s shown), cli ps,

adh&SY veé tape, or otherw se; or non-releasably by, for
exanpl e, glue, welding, or the |ike. The projections
1833 As T3Atras ek d1bés oflindrickiergiuinng @1 218, 2He areeprgfarably also

air ﬁgncgfqn R wa cgluﬂﬁgfa%rlﬂg*\lnyedqs wald D3 ient ¥n sifEAldting

cro sec ona area and spaci ng that their
i nt end eRPEPRIIMENAERI r novenment, and t he acoustic
response, is negligible. Ther e may be a gap 230

bet \é%ré ral spell?ne% ] 1"%& neé 2ajn ?\P JoilR@214%elerfiRed Bjas ag@ ,.23Ghe

arge as |s requi

201 es mlvefuns A5, @2 §|def§1eém @1\10'?’%8 eV *i'%*i'a?ﬂl E\hg‘e aeBisifALa of
215 ihe2ni@h V& kfonaédtrar @re D abioycorir®® 16 yaridribe axialllengthnof tvifi (6.,
\mycm ms .ar e nou t I
al 1 e dis ?nca Between waglée 0 rraglﬁ‘r’]%d Str&%g&us\%zéreg rr%f idth W, from
def colesn ath tauoplumoﬁuﬁeengm apd theraspyriip s ODWQHUWEF"‘ Phjgmn

col Yyg\® cdilimn 244 8ad 218 define an air volune 217 defi ned

2?y the acoustic area of

The acoustic area of the width W, is the cross-sectional area in a plane
perpendicular to the longitudinal axis and that is perpendicular to the plane of the
page of Figure 2. The acoustic area of W, is preferably the same as the acoustic
area of the gap W,; and the acoustic area of the gap W is preferably the same as

30 that of Wy'and W,. Most preferably, the acoustic areas of D, Wy, W, and W; are all
substantially identical.

Therefore, the total acoustic air volume of port 210 and thus the mass of air loading
of port 210 is determined from:
35
D and Ly;
W;and Ly;
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the wwdth WL fromcentral stem 211 to colum 215, and
the axial length OW1 (L2, the distance between walls
WQ20s5amd221) ; the acoustic area of wi dth W2 fPOIBG2005/000003
colum 215 to columm 218, and L2; and the acoustic
area of width WB from columg218 to colum 216 and L2.
The acoustic area of the wwdth W is the
cross-sectional area in a plane perpendicular to the
Ior\ggg,\mLG@{d axis and that is perpendicular to the
the page of Figure 2. The acoustic area of W
&\&?%'f babl'y the same as the acoustic area of the gap

; t e Lignaids: of the gap WB is preferably
sth eT@%%%]%set at oflﬁr\}\l and W2. Mpbst preferably, the

aco%ﬁbgl er_gla_g% +|9\/W-V\)/\2v@ G ¥\B are all substantially

i den herefore t he tota acoustic air volune of

port 210 and thus _the s of air | padi ort .2

s Riefeebi, REEFP? g7 205 2000 aﬁ‘?e VAR ET2; ug@ﬁé{?wﬁ#ga

VB @Reeritit pofh2 ) @ aignifpanty gredtyr lprgtid efspagtnandegreatsy aif polyms,
10)2(2;(; gppéélyed mvgre tu\yé%r émgll%pé%el-& o ﬁ&%@éﬂeﬁa@ﬂthe Biéer.

aret e same size. As such, by providing a
concentric port 210 a significantly greater | engt h of
POrfh.o &@ﬂorg B @ilidde dedwn into lcerimel stera @1 bibropgloinietiend 219, will pass

r eI o ;;lhelaﬁ volRle! 21 ARG celn{ralcs.?elmn a%g\ﬁ %w%luﬁ?&tz@lﬁnﬁthwpéolm

noeratlon dr awn In%#)g ntrh
st ezmszms 2h6, cmg massus threugh optieh 226,39 qutighaUfioy ugﬁws“é 2
1svol MQgﬁ‘be’)-aAwH\ﬂlrﬁchéﬁblo@@@Qﬂ ad replatanhe &tkiaAttervaiivelyrer &dditionally,

ek S i o o R B o

suc be
dr aemvioswe @ e Fialtesnere, 220 passing|oHtEropgNoiIgiA25 éﬁ"\rpasg over at

I@%ﬁ‘%l‘t ¥dn¥ioStire 2 flirthéramadasiig thaicoolimggffecsci | | at e back
ofth as the driver. This will enhance the cooling
of encl osure 21. Furthernore, air 229 passing out
2¢ hr AlLjghctions 225t bed@&:ngentral s@s\sﬂéxﬁéﬁ inger waé'a?gﬂ igagriwalj£21 and
enclasi 8182 bubbwhingl dndcoRARING, dnieuRpabi 22D afd @iimn 216,
preferably are curved or arcuate (as shown on Figure 2) to reduce airflow
restrictions, reduce airflow turbulence, and to reduce airflow noise. An appropriate
conical projection 228 may be provided at the centre of outer wall 220 and
25  extending towards central stem 211 for similar reasons. The radius of curvature of
junctions 227 and conical projection 228 may be determined as is required, or

desired.

The port 210 is external of enclosure 21 as it is not within the interior of enclosure
30 21 as occupied and used by acoustic driver 216.

As is described above, port 210 is generally cylindrical and has a circular cross-
sectional shape. This is also shown in Figure 4(a). It may be any other shape
such as, for example, square (cuboid) (Figure 4(b)); triangular (Figure 4(c)) or

35  octagonal (Figure 4(d)). In addition, the columns forming the port 210 may also be
tapered or flared, and the inner and outer walls 220, 221 of port 210 may be
curved, stepped, or some other non-planar configuration.
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Al'l junctions 227 between central stem 211 and i nner

wal | 221, inner wall 221 and colum 218, outer wall
wQ@2@samdoxol unm 215, and outer wall 220 and coPCTRGRDEN00003

preferably are curved or arcuate (as shown on Figure

2) to reduce airflow restricgions, reduce airflow

turbul ence, and to reduce airflow noise. An

appropriate conical projection 228 may be provi ded at

t herig@Btsshowd a Gatfafidn Wihd the Rerawat] 52K s dhedeargall Gandithe four

central st [

cr V28 UPB B o Qe ] ok BIaRAnprumaleaduith A5, s
naysush, aidowrszP Miom eutlet 826wl be p¥sf at &ﬁaStoeeB‘?W %&achrﬂfethﬁéw
21044 gpft ernal of enclosure 21 as it is not within
the Interior of enclosure 21 as occupied and used by

JAacoustic driver 216. As is described above, port 210
i S pgurercashbys awhiiatidn beeaFigared Shadsra celime G1&las been extended

cr Of%&?m éoqnﬁlout%? 85is sﬂﬁ%‘taﬂtlélﬁ p%h&QIvlt‘ﬁ t?@W’i'vall 65 FHinghis @/ay the
D ey oL e el agi f@ ik uei§§£’9 Sus

squ%trﬂét piE @8 iPg§seg W@B'ﬁe@ V4985 Fach o G d r&f' Vﬁ
4( Cl)w&reége the tagaetect Ailsglentral Et)r) 611limshastfi xeﬂ d;mor intpgral with
l(f |O| r!r'legp\%/al n}'lqgs IE:%% BRrbn g’l]SOmQPMe Q&J&@ab@ereia%% REhtR stem

er and outer walls 220, 221 of port
2106ﬁmuc%és@tﬁsﬁéﬁscr%’t@fﬂ§6?j612or some ot her non- pl anar

confl guration.Figure 5 shows a variation where the

Wal |gur§§fh8$g 1 Ll tﬁ%;irgwéﬁ@ Amb%glmgﬁtgd Art%@gl'f m&%rtraﬁ;ﬂ d€ a

encl osur e
i nt ariatian ofttee embaediment oBFigyres 2 @8 3. H‘Fr"ﬁ'l'%'ﬁf‘%‘?‘é’"? 16 ore of

fUt h&&re%zﬁé Md 8 mBgaley Bé m&irp&ar&t&&tntcﬂthp&rﬁbodlheﬂacblereobpetrir@
our_ si des

o R0 By MR e AU B S Plcome .
| entiius roT 7t hakso ecis bes sBRE of redssiplder-AnEPEHTe |- p'F ig pagTeryRdtier

f r O&Iﬂet’\%é 1056 upwardI bifeckYfol. BRI tblitptandi for GPO7I0aE DR a
et el er ea of the four side walls 631 to

thu fﬁ%?%%?sfgr?‘ﬂ@ %68“ ng effect. Also, central stem

2611 is shown fixed to or integral with rear wall 68.

I'n {AQh{ed%% tr@%#HEnc&.ﬁ&témy c&lﬁ:leadj' 6dnadalt etcr £4 8friokEndus,
centra

Fi GGt e B A FeeER Y B1ing gDy aTReiE SeuRiA e

enbeastpoaerits so AinedoTige is, Itheustuptinoéagneesting/eynting pigepnippnents

t hemeP@&“e@P&?ndﬂgctE'egh‘ll'/cﬁ\ﬁngzm@ﬂﬁ%d?ate tdmporadté)at i ons of

25

Whilst there has been described in the foregoing description a number of
embodiments of the present invention, it will be understood by those skilled in the
technology concerned that many variations or modifications in details of design and
construction may be made without departing from the present invention.

30
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Figures 4, 5 and 6 may al so be incorporated into this
enbodi nent. Here, opening 79 is in |lower wall 732 of

wep@sozne 71 with port 710 arranged bel ow encPOBES6BH05/000003

10

15

20

25

30

35

71. Thus port 710 also acts as a stand or pedestal for
enclosure 71. It is preferrgd for outlet 726 to be
upwardly directed for audio clarity, and for gap 730
to be of a sufficient size for audio clarity. As used
herein, the ternms "connected”, "coupled", "nounted"
etc. are synonynous, and do not inply any directness
of cih&t | ng/ coupl i ng/ connecti ng between the conponents
so joined. That is, the coupling/connecting/ mounting
of conponents nmay be direct or indirect (i.e.

i nvol vi AgpeakereomPisBE e conponents). Wil st there has
been descri b@éj dnrentibsuré wittegedanipndestir i pti on a nunber
of enbodi nen of the,. pr -in ' I front Wall Be the
under st ood bbgt%bggngwfpﬁégq%wgtﬁgﬁﬁﬁgﬁkglogy
concerned that emlsurgiari ati ons or nodifications in
details of desigucaisicerbsionbeiy aiounteytolies enaldeursi t hout

d ti f th t 1 ]
G 10 A Sl arotelesr ety B, ol I XOdhelctur ane

at | east one wabing opbiatively ceotrgsted Q;amﬂeg’gpf@gleﬂtaosure.
attached to a front wall of the enclosure; (c) an

acousti c extension bei ng .nounted. t ;
t h@. acodsiPrekegRt eaEed %@Wﬁgw ?{F'Qrﬂﬁea%éag?tﬁtré ﬁ%ﬁ)éeérﬁ: olgéurs{j%:

and bei Rgrpefiae phdsugd gpecatinelpcdnaectedio e intadcs Pf the eRpiospige
encl osure. 2. A speaker as clained in claim1l1, wherein

the acoustic extension defineg a serpgnti . ,
Opr at | VeRRaKEHoSRURFY 5 ERET (InPLPEEY MEr LR ereion i

encl 0SUmsounid irfars@eaing in asacivall ofdle enslosuraiand i geRpraIveTon
t he acoustaj C:th%ﬁet%ﬁétﬁ'?iribe? mounted in an opening in a
rear wal¥ ol the enclosure and is generally co axi al
with the acoustic driver. _ '
4. A speaker as claimed in any one of claims 1 to 3, wherein the acoustic

extension comprises a central stem, and a plurality of columns each being
generally concentric with the central stem; the plurality of columns being
mounted to an outer wall of the acoustic extension and an inner wali of the
acoustic extension in an alternating and opposed manner to define
therebetween an airflow passage operatively connected to the central stem

and the interior.

5. A speaker as claimed in claim 4, wherein the plurality of columns
comprises an inner column mounted to the outer wall and extending
towards the inner wall, there being an air gap between a free end of the

inner column and the inner wall.

6 A speaker as claimed in claim 4, wherein the plurality of columns
comprises an intermediate column mounted to the inner wall and extending
towards the outer wall, there being an air gap between a free end of the

intermediate column and the outer wall.
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4. A speaker as clained in any one of clains 1 to 3,

wherein the acoustic extension conprises a central
wat@sin7antl a plurality of colums each bei ng geeEsGLd05/000003

concentric with the central stem the plurality of

col uims bei ng nmounted to amiouter wall of the acoustic

extension and an inner wall of the acoustic extension

in an alternating and opposed manner to define

t her ebet ween an airf| age y b Viéhhrdli nael
ot e hhen o bl PR hpgh b g aran

5. A saogak%r diﬁa
cl ai medcdnmprisésaamodter whlemai mownked 191 17 AUTEr el rand oA
CONPI i SES,-A0 2ifNE bf thE InHET WA @eing an dutiet aingap beiwapn the

and exten |qr%g towards the | nner wal |, there being an
ai r gapowerorlen a8d fE0eEW of the inner col urm and the
s inner wall. 6. A speaker as clainmed in claim4,

wher ei n t he pl Ut aljafNeqOfn St AN SyhERIID thies piarality of columns
i nit-er maél e colum nounted to the inner wall and

ext endi egareefar ds the outer wall, there being an air
gap betggen an hherecorith rbunteddo ihetasteniell anckeXtBRNEPHAHTE

the outer \/\/ak{eanzn.gr @?@Fﬂg@&ﬁémga% fnhé dirRfdp ibBtwebifh ed end of

wherein the col'ums conprises an outer
10 col unm rount the inner eI MRFWAEnd ext endi ng t owar ds
a planegnf tBe irdimediatemdolumntrhemntede thegnean wall e exigading

gap between {he outer A feretidte o
speaker as Cﬁogilam;dawleno@%aw Abd bdisy laRNfterm&idte gdd

i'm4, wherel nlt heﬂgjl ﬁr §L|| (iartvya"_
of col umns cbepeésafee eag ofdle NERREIALFANIN AT AT 24°" 6"
the outer wabhq and extending towards the inner wall;

there being an inpner air t et fohe
15 i nner c&ff)unna%\ﬁapef ﬁ%‘“ﬁ“Hn"é‘%%gﬁS-m?E ePwhil 8fd 8REndHg

) an | nternedi at
col urm nount eldné of thidnnenwal thesg peitghan %%'Féﬁ'ﬁp?f’gbe?‘% Ve ﬁl?fs
the outer walier dNPfrear@@hdignetvallnt er medi ate air gap
between a free end of the internedi ate col unm and the

outer wall; and . _
9 A speaker as claimed in claim 7 or claim 8, wherein the outlet air gap faces

20 towards the enclosure.

10 A speaker as claimed in any one of claims 4 to 7, wherein the acoustic
extension is mounted in an opening in a rear wall of the enclosure and is

generally co-axial with the acoustic driver.

25 0] . .
11 A speaker as claimed in claim 8, wherein the acoustic extension is

mounted in an opening in a rear wall of the enclosure and is generally co-

axial with the acoustic driver.

30 12 A speaker as claimed in claim 4, wherein junctions between the plurality of

columns and each of the outer wall and inner wall, are curved.

13 A speaker as claimed in any one of claims 6, 8 or 12, wherein the
enclosure comprises four mutually perpendicular side walls, the four

35 mutually perpendicular side walls being extended to comprise the

intermediate column.
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(c) an outer colum nounted to the outer wall and

extending to a plane of the inner wall, there being an
wooios®er2oei r gap between the outer colum and tPET/SGLI®S/000003

wall. 9. A speaker as clained in claim7 or claimS8,

wherein the outlet air gap ikaces towards the

encl osure. 10. A speaker as clainmed in any one of

clains 4 to 7, wherein the acoustic extension is

nount ed i n _an_opening j.n r eqar, thefoutdieolmal etnde

and-i s @eﬁﬁ’%%gf |a§ Cgabm%x!na?@vmvi }tpﬁ “{h\I%%Hacousti c driver.

11. A sfoeekdly todie idinily 9bthe frant®Bhi m 8, wherein the

acoustic extension is nmounted in an opening in a rear

wal | of the enclosure. and i r & défine¥Vah Bi
t htS. ac oh$Ppaket? ?)@P’.eg ﬂaa'ﬂ @B@gﬂégrtﬂa@ﬁg?ﬁ red. 1ol ai

cl.ai,m
s 4, wher gdlimé, une tairoveduntee g dhe @IHEWPRATFANC BEINIoP 8 STl

and eachcocl)j ﬁctgpeea outer wall and inner wall, are curved.

13. A speaker as clainmed in any one of clainms 6, 8 or
12, wherein the enclosure conprises four nutuallX
pesgendpGybarer 5 dsimaain sy ohérel diams 1l LANPEPD the enclosure
perpendi cul ar  si S JRRdr 8@ nfaet |nslrsht Eahdaaing matesal.
the int é?%@?ﬁ?%ﬁﬁ%‘%{%lﬁﬁém. rA speaker as clained in
10 claim 13, wherein the outer columm extends forwardly,
to,4 he Wi giddkdryabiaitea iraaitn Hawherein She RCRYSER XN s
claimed in claim.4 el itk i SfiRinent béinginadeédtiorest a
an air ¢OPS ?reigr‘i‘éétg;%é%/ngiogur{é and the airflow passage
bei ng ofongitimakaxisref thacenis! $t€Mar ea. 16. A speaker as

clainmed in any one of clains 1 to 15, wherein the

encl osure and a frane .of 49d  Go 97, WiRFeirdthe a0BEtc
15 of 18& he&s%@ﬁﬂﬁﬁf(a%%%n'ﬁtagi ,Q’Eﬁ ) %7. A %peaker as

cl ai med ektensidreis rambyatihetiashed te e e8EIBHET | ¢ extension is

adj ustable relative to the encl osure, the adjustnent

being in a directjon of a l j i i £ tHehousti
Ceﬁﬁ-?al Psg;@ﬁlferfg_da}g\egp@ zﬁ%roﬁ)@gt’ & rqéq% 18X Wiserdin t oustic

as clalnmed in any opne
cl ai s kxiensidr/is seleetedifront the GRVP LFOPSisting of. a gas\é rei!?ex p%f't, a
20 tuned port, a passive radiator, and a concentric loading.

20 A speaker as claimed in claim 4, wherein the central stem is mounted in an
opening in a lower side wall of the enclosure, the acoustic extension acting

as a pedestal for the enclosure.

® 21. An acoustic extension for external attachment to a speaker, the acoustic
extension comprising:

(a) a central stem,

(b) a plurality of columns each being generally concentric with the

30 central stem;

(c) the plurality of columns being mounted to an outer wall and an
inner wall of the acoustic extension in an alternating and opposed
manner to define therebetween an airflow passage operatively
connected to the central stem and operably connectable to an

35 interior of the speaker.
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extension is renovably attached to the enclosure. 19.
A speaker as clained in any one of clains 1 to 18,
wob@seraoi he acoustic extension is sel ected frpoT/BGE05/000003

group consisting of: a bass reflex port, a tuned port,
a passive radiator, and a ctncentric |oading. 20. A
speaker as clainmed in claim4, wherein the central
stemis nounted in an opening in a |lower side wall of
t he encl osure,. th t Xih Edtirh O, dBéreingh@ Pludality of
pedést aIA”f%@”%t'ﬁeex%ﬁ‘%?'géarcgﬁneglﬁ A acoystic e f ensi an
for ext eplmhs zomplseAEaRt NPy I AHREY (1R "HC0uSt T C

ext ensi QiRARPwaide Ghe nASr viall Clhererting sineain gap Hptween a free

plurality of colums eac [ eneral ly concentric
wi th t h&ngaHpe ignpercPiump a?ég?gﬁﬂg%ﬁg'ur ality of colums

sbeing mounted to an outer wall and an inner wall of

t hﬁ acoygt %p% SXLERSLON ab RiaRiedah lcRIM @t ianglain 62, opiEvsie the
maffer {0 .ePl ne therebetween an rﬁét{lgté ANRASRAERA to the
oper at i \Pralityc SRS LB TP B T al - st em and oper.abl
connect aklep wald afd etaridimg toward$ theheutes el BpreXeing gh air ga

acoust | G Rl NS00 o) iAbRRMaistofinaiant B ouehealei n t he

pluralit urms conprises an inner colum nounted
10to the outer wall and extending towards the inner

ey, t et gobei Rgtesioraas clgimpd eanyesen ok ciimsdp d3orheraie

i nner co] unn_and : 081 1 023 coliin dMoanted iCthe outer
ext ensi (} eg‘ ra glf %th'nljlsn& pn¥@s no

inclarm?21 or_claim.22 rei
the pl urveauianqemendmslt@;ﬁﬁ@n%fﬁ?ﬁ'P%eégva&ﬁhﬁr%ﬁéé? a“ap:ﬁg‘?‘éﬁ o9
col umMm MR thelddtelr Beurhmaey thevahér vaalid ext endi ng t owar ds
the outer wall, there being an air gap between a free

I5end of the internedi ate col um and tgﬁ)?%ute

_ | 24
An 2BCOoUSAr acogsticetsheien as claimed jraanyi e We£1ot\fé\’@él gpefrresm

21 t0 23y, bR Kdtednte Plurdiie oftcpluatns cot dirnsuterowgdlr ansieigner
an outer colum unted to the outer wall and

ext endi M ¥e§UY¥f%ne of the inner wall, there being an
outlet air gap

20 26. An acoustic extension as claimed in any one of claims claim 21 to 25,
wherein the central stem defines an air volume, the air volume and the

airflow passage being of a constant acoustic area.

27. An acoustic extension as claimed in any one of claims 21 to 26, wherein
25 the acoustic extension is adjustable relative to the enclosure, the
adjustment being in a direction of a longitudinal axis of the central stem.

28. An acoustic extension as claimed in any one of claims 21 to 27, wherein
the acoustic extension is removably attached to the enclosure.
30
29. An acoustic extension as claimed in any one of claims 21 to 28, wherein
the acoustic extension is selected from the group consisting of: a bass
reflex port, a tuned port, a passive radiator, and a concentric loading.

35  30. A speaker comprising:
(a) an enclosure with at least one wall;
(b) an acoustic driver being attached to a front wall of the enclosure;
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10

15

t he encl osur ewaadsassower v dhéra geipg ap Gis 98

bet ween the outer columm and the inner wall. 25. An
acoustic extension as clained in any one of clains 21
o 20024720051 erei n juncti ons between the plural i tpCDEG2005/000003
colums and the outer wall and inner wall, are curved.
26. An acoustic extension as clainmed in any one of
clainms claim?21 to 25, wherein the central stem
defines an air volune, the air volume and the airfl ow
passage being of a cgnstant. j § urelexteMblly of
acoust i(®) ext&RPHHC § e'}?f°5ib%r'%§ﬁlgérrlm§rlt§ﬂ%r$§a%s% cl ai m:‘fthl
to 26, wher ehaetdmumandbeigonestiahsioprected il FghYT e
relative to %F@rg.cl osure, the adjustnment being in a
direction of "a longitudinal axis of the. ;

28. An (@touste enessuERSGS ¢ g ar?é"ést“? ﬁ“%ﬁ?é"é%@ai‘? e
cl ai ms 21 t ophedfcondhdivematetidi@ndicousti ¢ extension i s

renovabl y atjached,. = A awaRkithe
extensiﬁx as glag?%g%%xt{e&%n%il@%ﬂﬁ& air’$ep féting

I'n any one of cla ,
wherei n the ensipgweite Pé%@t%’n@ﬁebweieé‘c'g?éfeettotn%sa%ﬁ%?ﬁ%zﬁethe
group consi sgidpguef : a bass reflex port, a tuned port,
a passive radiator, and a concentric |oading. 30. A
speaker conprising: (a) an enclosure with at |ea e
wahi.; ()speakencasusiaimed dp iolakh 39eivyhgredt F‘Scﬂg’aﬁ ooef‘a(?oiup g‘%t

wal | of c%nﬂﬁ' icl osure; (c) an acoustic extension being
1SES. !
mount ed® ﬁe

0 the encl osure e I EoxRNGih® Swar
and bei @ op#@f W?r\@ﬁvnﬁ%ﬁéé?%@gfg%{ ﬁé“ %Ar?t or | olrg)gf f¥ht3e
encl osure; (e ibiee welhdhere beieg am@ir gap Pgigen,p fegend ©
acoustic dri E‘ﬁ r R.Hﬂganmﬁhm@fwﬁl; heat conducti ve

e

material; an the acoustic i laR@ eRbdirRt
air gap®aci AY NGNTAE TH@"@?’%P%?E?E%'@&&Q?E AT ovelzr}i'eJ

petyes]} 2 freeyqnd

A speaker as oﬂh?in@ﬂed‘lié’te edi@hiandhe whewalirantihe

20

25

30

35

plurality of co

(9] an outjerrng:glur%g orulntseg Sf'o the outer wall and extending to a

plane of the inner wall, there being an outlet air gap between the

outer column and the inner wall.

32 A speaker as claimed in claim 30 or claim 31, wherein the enclosure
comprises four mutually perpendicuiar side walls, the four mutually
perpendicular side walls being extended to comprise the intermediate

column.

33. A speaker as claimed in claim 31, wherein the outer column extends

forwardly to a plane of the front wall.

34 A speaker as claimed in any one of claims 30 to 33, wherein the acoustic
extension is adjustable relative to the enclosure, the adjustment being in a

direction of a longitudinal axis of the central stem.

35 A speaker as claimed in any one of claims 30 to 34, wherein the acoustic

extension is removably attached to the enclosure.
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(a) an inner colum nounted to the outer wall and

extending towards the inner wall, there being an air
w@apshetoween a free end of the inner col umm aneCT/R€2005/000003

inner wall; (b) an intermedi ate colum nmounted to the

inner wall and extending towards the outer wall, there

being an air gap between a free end of the

i nternmedi ate colum and the outer wall; and (c) an

outer col un‘g?r 35 Cls unf rn?e% it Onyf &\% P hbifts 3‘0@4) 135 neremthe achiusty

t 0fa pl AR i nner . ther
air gapeﬁwsmmsedw@dd@f‘bﬁhe Lo Tiini q’lagsnree:ﬁ&mgﬁ

32. A Sﬂﬁ%&%& SasSivéatiadr, afd @b@cmtmﬂoadmgcl ai m 31,
wherei n the encl osure conprises four nmutually

per pendi cul ar side walls, the four nmutually

per pendi cul ar side walls being extended to conprise
the internmediate columm. 33. A speaker as clained in
claim31l, wherein the outer colum extends forwardly
to a plane of the front wall. 34. A speaker as cl ai ned
in any one of clains 30 to 33, wherein the acoustic
extension is adjustable relative to the enclosure, the
adjustnment being in a direction of a longitudinal axis
of the central stem 35. A speaker as clainmed in any
one of clainms 30 to 34, wherein the acoustic extension
is renovably attached to the encl osure. 36. A speaker
as clainmed in any one of clains 30 to 35, wherein the
acoustic extension is selected fromthe group
consisting of: a bass reflex port, a tuned port, a
passive radiator, and a concentric | oading.
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