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particul arly, though not exclusively, to such a
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passi ve radi ator may be used but the small surface
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W t t}h %t%f&f@%%g@ﬁ@?&ho?&ret he invention there is

OVId conprising: 35 (a) an encl osure
Mﬁth at Ieast one wall; (b) an acoustic driver nounted

i N agin e e&é & sniail spéaeerambgswia fonekahtpie) homa tiieard efbteims,

2 L oaRbubR shuBlsydilifs, %p%i Sang ¥R KA RRL ?lZlggQr?accg%table low-

28ou meq@pnpy)resms%w@ pclosures 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.

25
- Finally, small speaker enclosures have an increased tendency towards overheating

" due to the low volume of air able to dissipate the heat generated wﬂhm the speaker
enclosure.

30 - Summary of the Invention

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

35 (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;




(d) the acoustic extension being external of the

encl osure and being operatively connected to the

| Waezaosn72085 t he enclosure. 5 In a further prefepresa2005/0600003
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external attachment to a speaker, the acoustic
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enclosure to provide a cooling airflow over at least a part of the enclosure.
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For all forms, the acoustic extension may be mounted in an opening in a rear wall o

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 wali 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.
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PCT/ S&005/ 000003 3 For all fornms, the plurality of
CWOWOUsB®E conpri se an inner colum nount ed topcf, 2005,000003
outer wall and extending towards the inner wall,

being an air gap between a frge end of the inner

columm and the inner wall. Addi tionally or

alternatively, the plurality of colunms nmay conprise

cxt enht ] 00 s SRR R, B Stpltn ffaP o it
gap bibe aeienwall andextendion towardsibe inAerainthereheing 3 el 9aP B

the Oxf&d erWPdrlthe infer ESIIRN arddid ibricowall | y or
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|l SR adj ustment being 25 in a direction of a
| ongi tudinal axis of the central stem The acoustic
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?oncentrl c loading. Brief Descrl ti,on Ofeaé‘p r‘ﬁ ngs
35 | e Ferirel iR maYiEMe AR BefiS AERETe %gfa' Sl passage
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The acoustic extension may be adjustable relative to the wall, the adjustment being
25  ina 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, only. SUBSTI TUTE SHEET ( RULE

aﬁb 2\“@/03%5/ 072005 PCT/ SG2005/ 000003 4 pr ef er rmjrfsgzooyoggoog;
enbodi ments of the present invention, the description

being with reference to the agconpanying illustrative
drawings in which: Figure 1 is a cross-sectional view
of a prior art bass-reflex |oudspeaker. 5 Figure 2 is
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persp efgwevaa:s \éi pewspéoticartrodecsetiionaltvieafof theextemblagoustin exterfsion of
Fig Sglg H.gure Sc is a perspectlve Vi ewfromthe rear
of the %8 odi nent of Fi g 5a; ure 6.is

cr oss Figues| b Ralb, & Gwargf crasst W’?f@ V@%@HIW extergl Agpystic

71is gxtg,[sqzﬁ.s sectional view of a final enbodi nent and

aﬁ% E'gurﬁe%aﬁ \ég:rr%gtgze‘%oﬁq éw %; gn%g%nﬁwe F@feaf: b HeCBredent

Enbodinmentioes 20 Thr oughout the drawi ngs |i ke conponents
have itqh;@ sh@f eﬁﬁe?&i:@&:v@viﬁﬁ'frein&h@n:ﬂntwﬁe@modmmfof Rig Bu;rrber )
a Ny

i ndi c the Figure .nu exc
W't h F'&'F'Srg"é SiFY "‘ h r?g‘@ﬁﬁmggﬁ’g{‘:é"g réfl ex
I oudsﬁgﬂénsswmmalvmmﬁﬁh@n@y@m@m conpri ses an

g§ Pyl rﬂs"% ?rﬁsnsgéé%nﬁi@felvfdefagﬁélbmwdlrﬂénﬁbndig ggé It e: ) 25
Ir volu S S

t he eﬁ'@!"ﬁ&ﬁ%Va&'PW“\PBI“Eﬁﬁ"b%'"E@WfrEﬁgrﬁf% et acoustic

drlver 16 is directly nounted to the front wall 16 of

the éaswssnﬂéab n dPtfe ﬁrefema Enibb@inRhtsPort 14, the

enclosure I e reasonably large conpared to
acoustic driver 6. The standard cal cul ations used to
deg er TRrehbiltehe draviingsdike pmponms hilel likg refegerice pumeralsdut with a

per pon e adcaiihe P GhES (R R FRIR 7Y |,

and total length. Figures 2 and 3illustrates a first
enb o djviife Réfereicet BEFigUre SIS R converiiohal diass-ldbeelotidepeaker isgstem is

encl osure 24 A Dl RRABHRRBIe TR ¥Haks RGHRH 1 Wik oK Bltet

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 fo 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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front wall 25 of the enclosure 21. O her types of
acoustic drivers may of course-be 35 enployed. As can

0 gensie7200he front wall 25.is not nuch | arger tp@qudzb@moo%

acoustic driver 26. Preferably, enclosure 21 is nade
of a heat conductive material .5 As the nagnet assenbly
of acoustic driver 26, and the frame 27 of the

acoustic driver 26, SUBSTITUTE SHEET (RULE 26) WO
2005/ e/ B85 ofRaEtAISHd ReHtheRRANRkat Eondiictiveytiticenablesiiicabnoiggle
are

ancl 025 85 gcft 95% d{gggéter%‘f-‘)ﬁ]e% géngeégesd dhﬂ{ge?n%%? t{{glee%ef'egjg;ﬂ énr‘ %ciousélc
duri ¥§verdéd by, the operation of acoustic driver 26.

5 Enclosure 21 has a rear wall 28 with a central
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any Uheambstia daeasion 210 reay heany ondoft 4l bad refiex port, & tifled port, a
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escrip erererre
as a“""ﬁ@ﬁfeffeﬂd?a%ﬁ rPBF"f@f%"?P“C'h(s can be seen from
Figures 2 and 3, the port 210 defines a serpentlne

Gl B8 o eieR ol 0 5 o 21D oot £ Pl e
I ocaowﬂymmtwoﬁ@mmreﬂg@msw% rear vval | 28
gsing a threaded portion 212 on its outer surface,

dhesi ves., f ast th Lt .
ot of 1 25 "R & comL SBR T BL s i dBerviesss st engaoes wif g
r earwslbR8 ugigg issthpaabed gottiom 213 opiits outerhsurface, iadhediess, screw
pr ef Gk, bPihe ik a@@.%éfé&ed%ﬁa‘ime?énaa eflbf entRf btdit B Rd

o temiancd o SetEbr st s g8 8{9%5%@%%%6%6?%% o

2n  tiecadiistable relative tfredriveall 26 irpgrtatid fimaturningios the acauestit response

st erBfé?n%m 0 Hhd \% tl%t ??n tH@&rék&ﬁoan?’d\%‘ilo tﬁé& is gf central

i nwar out ative rear

The %% 21—‘6“%[;#*95!%4 mad@emm%wﬁ"&'w@mﬂwamr@'% to
to aaatvat28li fferent ports 210 to be used for

di fferent acoustic responses, and also for transport
and/ or storage. Central stem 211 is shown as bein

‘ ei ng
2y| ihaPpe 210 mey slsabp demevpble| foppenslosyre 24 4g gaable different ports

210 to be used for different acoustic responses, and also for transport and/or
storage. o

Central stem 211 is shown as being cylindrical. The effeciive 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 iis diameter D.

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

increased beyond L, by providing a plurality of columns 213 armranged
concentrically with and about central stem 211 and having an outlet 226. There
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30 stem 211 fromthe inner surface of rear wall 28 to

the end of central stem 211 -renote fromrear wall 28

| WOoeos#er2e0s L1. The acoustic area of central steprgddoosno000s
(the cross sectional area in a plane perpendicular to

the longitudinal axis) is detgrmned fromits

dianmeter D. '35 In the case of a concentric | oading,

the total acoustic length of port 210 is increased
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arr an conc [, u S.
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any r 9%‘ cf[ eﬂteﬂhgm odi r?@llé"Hﬁbsar?&ﬁer coliftir 21%hrB?Q1awEQHﬁ odd

five, forth n e total acou
| ehgt AU AoBPe 243 £3 B2 8 el el o20, s Javes, @ ppfered
t he i kdsumst IBafhetHe @mbogh St outéresolamas 216 arecreowsited o, and extend

| .
col u sl B St 2 052 P°@91dh%*@?%‘§?%ﬁo®5f pal
nunbe?21o9f %PQMQ Lolimn21854s mouniaddtp aﬂ ®9¢ perpenglisglariy from

f acesthb fHnePwaliR21 andloRhRME HRtbutef RSLEZ0, Both t he inner
215 and outer columms 216 are nounted to, and extend

Qpendl cularly from an outer wall 220 of the port
210 abelumo R4 @xteads ganaaly eericentricaiiy with centiel gem212epd is of a

(o e Al g JR Al o )
S ut. s
220, 08T ) Bk, ?Y‘@“’b&‘% H ?‘&FW@M’@ ’E'F’lﬁe“" 211
vvi t h anereoluain 295 end B1of aderetti sncmhaaan bie gst 224 desiredhsize exists
e.%a%tsoff'eed@rﬁ' i;.fsda:ﬁ Eﬁere%énsééb bebinRa 16 teiteﬁdseﬁenerauy

end 22 I nner
gene rCSP‘Fe;?“l?ﬁ'H i W?&Ftﬁ'? 2! taﬁ‘?oﬁ‘é‘l‘m?%a%s%@rﬁ“g fl‘% algagth such
col urthat 2 Exteadsdfirdnsoudér vaall 220 &t dnplaneodt inneewvalid21.aHoweyap a @utlet

of d%%ﬁgpgz %é?ov ét‘llﬁét@eérﬁcohﬁh"ﬁg ndlhﬁerfﬁaﬁFZ‘f;nd 225 and

out er um 216 extends generall
concentrically with central stem 211 and col ums 215,
2b8 F3Gutls thefpod 21l @hagitivo foleds. ThdThét hialf isdnreewali22f nillwalls 211

out et P%‘VQJ@A Tﬁ@&hér%aﬁ'f%?elfﬂg:ag?zodﬁ@%danﬁﬁ{t angae, However,

an ou alr gap ween col um 216
and inner wall 221. 20 As such, the port 210 has two
hal vegall 2T51 Rad anratgap 2b3 sd ﬁd&dsﬁegenwlljr conBskt iher vaved1l wail

ol Sk a955EZ‘P%PQF%%@%J%%%'*@%“%H%%%%% 1 fblce =
~ @bes nhxswg@eefpameswe@omeawe halygs@nd daekaep Hiem mqessaa'ﬂ@tance 3

has gharfto E:reﬁférbnr%a 20 dan ﬂ@ G5kh &f vef9 2154nd\2 18 Rl sPeeties of
out e pa\ggcli-aparl,z a)aally-ext%né) ing, smaf?pm;ectlons 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.

Additionaily or alternatively, projections 232 may be formed on either or both of
35  outer wall 220 and inner wall 221, ‘
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25 physical contact between the two halves and to keep
them the necessary distance apart to create air gaps
220 noglo72éd, each of walls .215 and 218 has a Sef,éﬁ§ %25,000003
spaced-apart, axially-extending, small projections %

that contact and are secured tp inner wall 221 and
outer wall 220 respectively. The projections 232
should be of a length to give the required air gaps

222 angd 2ZphowPiH Figire & ef ﬁbﬁ&lo%s 82 msf Edn@ﬁn@@b'dur&l@y of inner
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i nt egr g | %ﬁaﬁ W}Fp,% em{ﬁgre%gofr rl;/écﬁgri’s53332%§4 n?a%obé‘géﬁured

221. ternative ections
maf béogeﬁphaﬂaaﬂea@awﬁ Estepersisyehag for egesnpdﬁméao %ﬁ?fewéﬁ (as

2885} 8@61‘% )b am&’e 3B o lofhletWiseShitnbori-relefabdbly BYGior &@mple, glue,
8, th&® é,n% IFT IR g%ér%%&%ﬂg’ gad a8 slotig IR %@tﬂf#&bﬂ}&me |

rise
i nner requires] @cgamﬂ%ﬁ daizere rpastfer@blx efrﬁﬂlfﬁﬂa yémail c@@%—ﬁﬂﬁhmayama
from bﬁmgdaciﬁg kiat 8&1 intéHetbnde Wil Mdremett Ling e 3toGdtic Qsdpbiise, is
proj ecti OBFQ’ 34 that extend radially inwardly from
ot er "§HPP820 and overlap with projections 833. The
proj ections 833, 834 nay be secured 5 together by a
rel ea?@é;é ?na§ 2861280 %Hﬁ.laeﬁﬁmerfwan 20K 8RS wal 280 | FhaBap 230

screw la@% . dhesldve t ape, or
ot her FiR%Ee sb'lt“erRSﬁ‘s e@o?é%l'i?ﬂweﬂf’ 8 exanpl e, gl ue,
meldlng or the like. The projections 833, 834 should

ofs pref’éraﬁr% 1Jiey ;.ﬁ&?ﬁaﬂs& il 213, 244, 1BPard Hsroldbly also

I Clen Cr 0SS- sectl on

ar ea. oIR8 %W@!haqlummrﬁ rRoNpas fouwallh 220 721 fan Sferating

. DV engHatoppased nishgeracousti ¢ response, is 10

negligi ble. There nay be a gap 230 between inner wall
221 and rear wall 28. That gap 230 may be as little
or asCenipletens2 1 sdafiesuph &l lumeedldy %ﬁﬁermﬁd Ay Randrlgy  The
St M cdlubnnk 218,y416/1249 8 dsthe afi QlrWolife 21'5 defmé® by Bikbacdustic area of

ref erabl n |
rountBe vl \\&Iéﬁ?m °§¥t S%E"lm P 5‘%1' 'ﬁ er ia ﬁ%%Hg'ﬂih 8 (L,
oppodbel distensre betwermwely 223 erd 221; ﬂ?éfap@@c af?aaﬁfr‘"lﬁfbl\{!{zrﬁom

214 dgiufinths ﬁﬁcdﬁh‘nr@@nﬁnd—ﬂz and tRe actlstle @rdaon Sidl s, fréth@olumn
218 %sgl ne an Hxs@urre 217 defined by the acoustic

ar ea Pt cfoﬁlé" fromcentral stem 211 to col um
285, and the axi aI length of W (Lz, the distance

bet W@ﬁe yRldR 20 ANfle 2liy W,N8 ME WSkisteRhA2aRE Wi &ltdiane

ve f perpendlcular 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 Wo; and the acoustic area of the gap W; is preferably the same as

30 thatof Wy and W,. Most preferably, the acoustic areas of D, Wy, W, and WS 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
- Dandlg
W;and L
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colum 215 to colum 218, and L2; and the acoustic
area of width WB fromcolum 218 to colum 216 and .

Lo AbsRfsacoustic area of the width W is thePCTlS(ﬁzoosmoooos
cross-sectional area in a plane perpendicular to the

| ongi tudi nal axis and that is perpendicular to the

pl ane of the page of Figure 27 .-The acoustic area of
W is preferably the sanme as the acoustic area of the
gap

a . _anpd. acoustic area of the gap WB is
pref\é\fvéﬁﬁglg?%@esarre as 30 that of W 'and W2. Most

pr ef ealahglz t he acoustic areas of D, W, W2 and WB are

all substantiall 'dent‘iafal_.- Therefore, the total
acous'trﬁ"%c%ge"%w%%é;eﬁﬂ"% %210 and thus the mass of

ait loading of port 210 is d@trm ned from 35 D and
Li: rBRAdxLle* ndWes W e QEEF2 (RULE 26) WO

2005/ 072005 PCT/ SG2005/ 000003 8 W2 and L2; and WB
and LPrefefdbils att apyertoand 294 bre the singmsize dAasuch, hyqreddgjing a
XLi +l otV to- | of por dnd GRdierdrvolume,
and 2%&%“;{%\'2?%@3 aangé%%@ %ﬁégﬁ%ﬁm dtr)f 1 Er oVvi d|i OE a

cnc esanie@royisied inaglatively sl spacelt $3p E{b%/’& FEPMPS g]ar?p fker.

port, and greater air volunme, 10 can be provided in a
relatjvely.snmall. . t; \
Secua P B BRAn 1) o B AL 20 e
ot om Gibigh B solgne 2 withireantel stemyand i yalume 2hf WA caimns
vol ung 5234, vAd, Bhdpase BLT thfough Giitiet 226 @s altfet sicflowA29.2 BE such, air
wi thin colums. 21 21 21 : ;

oA | PRI Bl rapous 1 1oTplrs ol S8 Bkl o éirany
be draimmay salatenkrck snd dorthl ag therdsiyrabiis wifeenhgage thp cooling of
Al 't erDaj L hY, Elrthemidrd, PO paksing &t thrslaN obtic 236 will padsaver at

o1 e e R oSHARES, | o cor "

through outlet 226 will pass over at |east part of

eRac! Mot 224 bbRigEn Leitbrash 2 sdadndeP @bl 201, Rh&ewsl 221 and
column 218, outer wall 220 and column 215, ahd outer wall 220 and column 216,
preferably are curved or arcuate (as shown on Figure 2) to reduce airflow
restrictions, reduce airflow turbulence, and to reduce airfiow noise. An appropriate
conical projection 228 may be provided at the cenire 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 i|_1terior 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}); friangular {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-pianar configuration.

SUBSTITUTE SHEET (RULE 26)




20 Al junctions 227 between central stem 211 and

inner wall 221, inner wall 221 .and colum 218, outer
waDl2003292008d col unmm 215, and outer wall 220 andeqdddhdis/o00003
216, preferably are curved or arcuate (as shown on

Figure 2) to reduce airflow strictions, reduce

airflow turbul ence, and to red ce airflow noise. An
appropriate conical projection 228 nmay be provi ded at

the C?ipﬁ % &Bﬁ?&bﬁah%ﬁ&ﬂere%ﬁ&nﬁé?%al?@ﬁ%@?é&ﬂﬁl %OW tRS four

centr si.mlar reasons d

cur vasigg !!’allﬁ531 joliprdosyg $1 arexiendedds Fﬁ"@d“terﬁ\egift@ E?‘P'B?l 5582 ghs
may  bgucHl e4ifflow 528 drofSoutist 526 aMill ec6ler et leas] @gjartef] eachinaf the four
port 2&#5, external of enclosure 21 as it is not

wi t hi 958" nterior of enclosure 30 21 as occupi ed

and used by acoustic driver 216. As is. described

2b ?\é etl;‘al?g %:sggﬁé)a M&iﬂ&gﬁgefhbbfeé? 5! H@l@r tdhithn gllsdiah B&endextended
ircu s- sectl S

Fi gur i eg@&r)s_o that opﬂﬂc/é%i S %tag[aﬁ%?lagaﬁ g@é*r nt t-{ei 91]15 wathe
exanpdutiet sir|620 passesi oamplytelf Bverueaeh 4f ti)e) four mdawglbl €31 to thus
(Fig Wﬁtﬁeé@%%e) coBﬁqg%%e&CkI@Q QBHal étﬁrh G ﬁ sﬂﬂ\m fixed tbBr lntegral with

addi ums form ng %/ ?

t Wperfeer Wl 66, 4p &tis casmcrolume 615 may bs&&wafa'?'@re% fo Gez‘ﬂisem
221 of11padH asdh@sevfsclee threadseezl, St epped, or sone ot her
f“‘) non- pl anar configurati on. SUBSTI TUTE SHEET ( RULE 26)

WO 2005/ 072005 PCT/ SG2005/ 000003 9 Figure 5 shows a
var i dtigusn? ahrwse varation o the piaiops mhoq'@ergﬁa Mtheugh illsirated as a
58, aaﬂ%tiolta @f fheWmbo8imeft ofFigutes P3dnddd, teedriations ef &rik arrmore of

e I :

£ Hliresl 5repl el o s M i bocfent. 345! opening
part 78fis ipdayer whll 732:0f epelpsuresi icwith Pog 710 grrangdgd belovserdipsire 71.

a ;, awga&' b&H7 @\fio efctsOid =0sand or pdcltal SPENBRLIE ¥6. hasprblessd for
exten

en thaj.outl.et, 626 i
s Gl 725 1, b HENeIFY bt b ApiE S el o 099,720 to b of 2
t he soffititrd sizafor agi@clgriisses conpl etely over each of the
fgur side walls 631 to thus increase the cooli ng
effect Also, .central stem

ot cdp e erein 5 feans SurreRe ootk proused 8. &8 sifonymous,
615 any dbmoadipmlﬁtaabldeeahGMtof weuhiingloonplingconsieding betiween the

such, ?‘%@ H&ﬁeds FhaaVis, he &ﬁfé’ﬁngﬁ&%necﬁh@hﬁﬁﬁﬂﬁg Sh&)fﬁ)oﬁents

varla on 0 reV|ous enbodi nts
i |1 uay ke digechyr '%f"’e%'ref Hyehgpg igierp %ﬁ‘%‘lﬂ" t of

Bsgures 2 and 3, the variations of one or nore of
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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15 Figures 4, 5 and 6 nmay al so be incorporated into

this enbodi nent Here, opening 79 is in |lower wall 732

of enclosure 71 with port 710 arranged bel ow encl osure

71. Thus port 710 also acts a® a stand or pedestal

for enclosure 71. It is preferred for outlet 726 to

be upwardly directed for audio clarity, and for gap

730 to be of a sufficient size for audio clarity. 20

As used herein, the terns "connected", "coupled",
mourltl®@®® etc. are synonynous, and do not inply any

dlrectness of nounting/ coupling/connecting between the

conpqnentexi%aircmnerThat is, the

coupllng/co i ﬂntlng of conponents may be

difrect or i ndi f@can ¢rclogureiwity of leastgne weler nedi at e

conmponents). 2%\ |a§&usﬁ@%ﬁerh9§n§3%ﬁﬁcr@§%ré et Wit fethe

f or egoi ng descrlptufn a nunmber of enbodi ments of the

present invention®™ %" || be understood by those

skil I ed in the (cit acineostiogytecsmceingauountzdtio taryclosure;

Var' ations or Wdﬂhg'a%@&ét@@tehﬁorgﬁg% leteffal ggﬁb%cf@&ﬁe and

nstructi on nay be made w t hout departing fromt

esent i nvent i onPeMPPRBEEH eF’L')“f%’%‘I—'EET'”ﬁQPJL@@@“C'TWW
CI aims 1. A spedken ttmnmolustlcngxterauo@ablefam anedresSitine passage
with at | east EatRhconrfeibd #n bei ng
attached to a Poﬁt %EP? % t Qﬁ@%@ ggﬁ%%kMgﬂﬁ
acousti c extension being nounted to the enclosure (d)
the acoush speaxéreas ichimdacinngai@Xtl € vRdleinOthet RBUEIB CHRHWIOR is
Eg g\r]f])g gtg {51%% O%QME Ia%gil )(%gog tgmg %FS] cgngege)l(ri%n Ierhte:%ﬂ)acc%-amal with
a seﬁﬁéﬁ?%ﬂed@@ésage operatlvely connected to the
interior of the enclosure. 2. A speaker as claimed in
cIa|n11 e t he,_acoustic extension 15 npunted,
1 e SopenthipeRer 2 FERIEAR AV 9 Y HEVERG (DL e RSt
gener al |y cstensidratonvrises atdestraictarstand a ipluvadity. of Zolufins each
speaker  as pgihgioBRaly oY@ Wi Be dehtll SRml tHeQifality of columns

wherein the acoustiC
being mounted to an outer wall of the acoustic extension 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 the interior.

25
4, A speaker as claimed in cfaim 3, wherein the plurality of columns is
selected from the group comprising:

(a) an inner column mounted to the outer wall and extending towards
the inner wall; there being an inner air gap between a free end of

30 the inner column and the inner wall;

{b) an intermediate column mounted to the inner wall and extending
towards the outer wall, there being an intermediate air gap
between a free end of the intermediate column and the outer wall;
and

35 | {c) an outer column mounted to 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; and



extension conprises a central stem and a plurality of
columms each 20 being generally concentric with the
central stem the plurality of colums being nounted
to an outer wall of the acoustiic extension and an
inner wall of the acoustic extension in an

al ternating and opposed manner to define therebetween
an airflo ass conn d to the
central sﬁgﬁ1an39§ﬁ§&%%?$°Mﬁg¥mﬁgmﬂcm § speaker as
claimed in claim3, wherein the plurality of colums
i's  sed.eqt gdaller astibifed B R 4COREIETH SHeltilet bR haAcdstBR4rds the
col um nBunted to the outer wall and extendi ng towards
the inner mall there being an inner air gap betmeen a
ffee end of 30 the inner colum and the inner wal

~ (b) amgint %B@e%.aésecrmw mwamuat&%:atn% § 1&595 I m.n wRl Acousnc
and ext% dlng the outer wal ib €f1 elng

o TP, oL T b el & prige il o ire, felosdte hd i
i nt er neederalyscosalawith thendedubtie doverer wal | ;  and 35 (c) an

outer col um nounted to the outer wall and extendi ng

| ane of the inner wall, there belng an outlet
épr ga#o H EPTRkES FImed (it &imch Where naiHeLti qtperar theualurality of
and 1Xolufmaj asdwach ohthé nated vaan 2ot irinbewalf areeaeed. i oned. 5.
A speaker as clained in claim4, wherein the outl et
air gap faces towards the enclosure. 5 6. A speaker
as cl & mBdsheakearfy davaedin elpiEl AswBerelp e efigiesues porpprises four
aCOustmlﬁuallﬁmb@@ﬁdlﬁjlbrlsﬁjeniaﬂ@t a folr %t@ﬁiﬁﬁérﬁ@dicﬁlaﬁsﬁ@@fells

[l qQf Losure IIy co-axial wth
the agﬁﬁ ngnygt%%¥nmﬁ%9$"u%yggg§ &8s clained in

claim 3, wherein junctions between the plurality of

col umes pedarA el cRimel Reciamt £ whdin th@ﬂl‘}{eﬂ Q&N ABhlis fofdfdly
curve clained in claim4, wherein

t he eﬁ%wsgﬁW@“§§F§FW§%§'four mut ual |y per pendi cul ar

side walls, the four nutually perpendicular side walls
36 beipg LYIBRIH didin&P MRS, WhErelhEERA 866 &Ahei T ar
volume, the air volume and the airflow passage being of a constant acoustic

area.

11. A speaker as claimed in any one of claims 1 to 10, wherein the enclosure

25 and a frame of the acoustic driver are made of a heat conductive material.

12. A speaker as claimed in claim 3, wherein the acoustic extension is adjustable
relative to the enclosure, the adjustment being in a direction of a longitudinal axis
of the central stem.

30
13. A speaker as claimed in any one of claims 1 to 12, wherein the acoustic
extension is removably attached to the enclosure.
14. A speaker as claimed in any one of claims 1 to 13, wherein the acoustic
35 extension is selected from the group consisting of: a bass reflex port', a tuned

port, a passive radiator, and a concentric loading.



f

9. A speaker as clained in claim8, wherein the outer
columm extends forwardly to the vicinity of the front
wal | . 20 10. A speaker as clained in claim3, wherein
the central stem defines an aiir volune, the air

vol une and the airfl ow passage being of a constant
acoustic area. 11. A speaker as clained in any one of
cl ai ns t r

of 1 he1 Siéosgg%ﬁg{: aéé"%]lgl\r}]%h th &IQ% fg‘%gl%?’lutl:lg ﬁ%ﬁrtgl %%ﬁ déam[) rﬁ&em an
mat er | @eENIng ;1 2 laweridaus ! Oéﬁﬂecernalpﬁéa fhma@wicm@psw\mmﬂég As a
t he acsudsdtélCorendempint®f | S adj ustable relative to the
encl osure, the adjustnent being in a direction of a

| ongi tudi nal axis of the central stem 30 13. A
speakelb- 48 aspegtionsdtensiomfry esiggabpttashmentsto I srealigr, the acoustic
wher ei dxtdnkign esishy:C extension is rermvably attached
to the en Iosure tl%t A speaker as clained in any one

of cl ai ms )"t 0 %33\ EPei n the acoustic 35 extension

is select éfd f r anplerbliy @f oolpmoDrsihs béimgy gerferalip doasemtric with the
reflex port, Cngg,eg{emport a passi ve radi ator, and a

cgncentrl Ioao‘ﬁ}g ‘1 f}éeaker as cl ai ne

¢Pai m 3, er eiflf P& t&é’ﬁﬁ?"a\m”% Re mountad) it ag OF‘ﬁr H’ﬁ" and an
opening in a | owerwal adéheradolistofextehgoreincincitemetjngtane opposed
acoustic ext en?ﬂaﬂﬂer%tée@ige %r@oeh&%ﬁeﬁlt b!o&oﬁasggq%ng?eratively

encl osure. 5 acoustic extension ftor ext
attachnent to ﬁorgﬁétﬁ%é‘? the prtrgle Biawt 3nd OReIAblyngIn@pctable to an
conpri sing: (a)nteiocelid splealerem (b) a plurality of

| umms each being generally concentric with the
central stem 10 (c) the plurality of columms being
mount €d- £ wauigttenpian |asagigmag in iclwe r16waMheretsf thenelurality of

aCOUStcbIGmﬂ%E@rﬂﬁris@Q ah hrdp célbrh@rnﬂﬁﬁt'e@@o #HetouRP RARGfhd extending
manner, to ﬁ neth1ree en an ai | ow
e i uaf 4s b be

oper atTAATS e (BRHAEE Q5% BTN BB.907 RPEET fy &R G0 of the inner

oper at@bwmoamhé\eurmbih@alfto an interior of the speaker.
3% 17. An acoustic extension as clainmed in claim 16,

wherein the plurality of , , , ) )
18. An acoustic extensgion as claimed in claim 16 or claim 17, 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.

25
19. An acoustic extension as claimed in any one of claims 16 to 18, wherein the
plurality of columns comprises an outer column mounted to 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.

30
20. An acoustic extension as claimed in any one of claims 16 to 19, wherein
junctions between the plurality of columns and the outer wall and inner wall, are
curved,

35 21. An acoustic extension as claimed in any one of claims claim 16 to 20,
wherein the central stem defines an air volume, the air volume and the airflow

passage being of a constant acoustic area.



col ums conprises an inner colum nounted to the outer

wal | and extending towards the inner wall, there
being an air gap between a free end of the inner
colum and the inner wall. 20 :138. An acoustic

extension as clainmed in claim16 or claim17, wherein
the plurality of columms conprises an internediate

col um nounted to the inner wall and extending

towards the outer wall, there being an air gap between

a frec?Zerfih acpystic eSS AT Ot /& 3OANGIPH claif 16he 26 nlarein the
wal | . %uélleextéiﬁblcﬁﬂQHdiEStébl@ﬁéta&mb% enBloSUréitestjistin @ Peing in
oné Ofa c?nle%florﬁsofaﬁong&)udma! XIS o?(he cgnéarlls plurality of

col ums uter Unted to the outer
wal | and extendlng to a plane of the i nner wal

t her e BeiAnGacalkie dhib@iondds! ol ||Q%ﬁ)y\@r%rbf'b|%fﬁ1st fe4b QE wherein the
stic

I
ot oncioBRets EREr e Eione g oges o e ndraES 16 1 o 10,
wherein junctions between the plurality of colums

and t ha, RHL&JusiedkerdiBH ak euaﬁ{ed%la%y orof claid 686 23 Ihefeln the
acoustic extension as clainmed’in any one of clalns

éP ai maFBUSHE e9pnsion fp s¢leqted fom the IuP £rnittiag Py et eligport. a
ai r valnesworttdymassive radiatonraed ardndehteic medifid.ow passage
bei ng of a constant acoustic area. 13 22. An acoustic
extension as clainmed in any one of clainms 16 to 21,
wherein the acoustic extension is adjustable relative
to the enclosure, the adjustnent being in a direction
of a longitudinal axis of the central stem 5 23. An
acoustic extension as claimed in any one of clains 16
to 22, wherein the acoustic extension is renovably
attached to the enclosure. 24. An acoustic extension
as clained in any one of clainms 16 to 23, wherein the
10 acoustic extension is selected fromthe group
consisting of: a bass reflex port, a tuned port, a
passi ve radi ator, and a concentric | oadi ng.



