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Product DESCRI PTION FIELD OF THE | NVENTI ON [ Para 1]
The present invention relates to speaker enclosures.
More particularly, the present invention relates to
speakrnofyst ens havi ng pivoting speaker enc
BACKGROUND OF THE | NVENTI ON [Para 2] Mbdern g‘é@% o po/000062
designs strive for optimal solutions in satisfying the
often- conflicting objectives of high playback |evels,
high quality, as well as conpactness. Audio playback
gquality, in particular, may be further enhanced by
providing flexibility in the speaker configuration to
adapt to different listening environnent acoustics and
setups. F; =~ ~r %Pgra 3] One known net hod of
adj usti ng speaker WHHimediaSpeakersProductit the
listening environnent involves pivoting encl osures.
These speaker systens typically involve a md or high
- frequency driver provid ' n..encl osure adj ustabl e
relative to a second en@?%?ﬂ?gﬂnﬁousing a | ow
. frequency driver.. These systens typically allow
pivoting or tilting relative to the |ow frequency
driver to directionally aimthe high frequency sound
towards the listener. Since |ow frequency units are
generally omi directional in radiation, the |istening
experience is unaffected by the orientation of the | ow
FIELD OFQuENRYENGHG; OSsur e.  SUBSTI TUTE SHEET (RULE 26) WO
. iﬁ?g%104466|PCT/352?06/200062 2, [Para 4]
ar: ¢ preateliventiGierel 0V th ERANE B obIFLS, e ‘
. also oriented towards theﬁg]isteﬁg?#g%ﬁgéﬁgaﬁg?@ghgﬁgymnt
invenfionirelatpsito spgadien systieas baving/pifotingspenkyr aldbisaresbut al so
sone uni ntended hi gher frequency sounds. These are
generally referred to as distortion products.

BACKGROUND OF THE INVENTION

[Parg 2] Modern speaker designs strive for optimal selutions in satisfying the often—

confiicting objectives of high playback levels, high quality, as well as compactness. Audio
playback quality, in particufar, rmay be further enhanced by providing flexibility in the
speaker configuration to adapt to different listening environment acoustics and setups,
[Para 3] One known method of adjusting speaker characteristics to suit the listening
environment involves pivoting enclosures. These speaker systems typically involve a mid or
high frequency driver provided In an endlosure adjustable relative to a second endosure
housing a low fréquency driver. These systems typically allow pivoting or tilting refative to
the fow frequiency driver to directionally aim the high frequency sound towards the listener.

Since low frequency units are generally omni directional in radiation, the listening

. experience is unaffected by the orientation of the low frequency enclosure.
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[Para 5] What is desired Is an inproved speaker system
that reduces or elimnates distortion products from
the listening axis. SUVMARY OF THE | NVENTI ON [ Para 6]

To achi eve the foregoing, the present invention
pwovioekeeg4ds Speaker systemthat is adaptabIePEﬁ,S&ﬂﬁﬂmm062
l'i stening environment whilze reducing distortion

products in the listening axis. [Para 7] The speaker
systemincludes a satellite speaker with a side firing
low md driver. The side-firing driver is nmounted in

a first sub-encl osure (chanber) which is vented into a

[Pas£4]0 e fRtRateR Cthe L& | Lt
e TARUEROHATN eckloh il SoliRiafy AbEodertTBRHE G
Iistaw u sT tie bl frequenypinsndtloRlyfrhdiate 16w feiRidyQRioEbiltQls8 some
sub-encl osure. The vents further serve as
""‘mevefedshfa'&er&'reﬁmcr prungs.(hese areggnaglyatierred td asafisottion be
t hrough an angul ar range whil e sinultaneously

od% ted ,
varying the aperture of the second vent. The pivots
[ rt|

Paral I RLovide. a sea
e Aotk A Lbia0ay ol BT o eefhins f Phpifen
distoniohmoéducﬁfftdhﬁmeflmhﬁbaﬁ@d fifth resistively danped °
vents allow the first, second, and third
sub-encl osures to establish acoustic communi cation
~ with the anbient environment. A front firing
cUMRNAL ¢ Wﬁﬂl‘r[ produces the md aind high frequency
SUMEMRY@F%& n é\g In a fourth sub-encl osure. [Para 81

nmou

[Pard 6] 6 @eHi éi@lﬁm_ﬁfo%gbfhgofh% p%];@l‘?cqh ?(?r{/ %@vﬁgﬁﬁ%&%&kﬁ?ﬁﬁmﬁm is

havi ng a mai n chanber
adapiablegiodhie mmingoemaomnm@haarb@rucm dBEREGT hréabdey inGRUIN& g
A third chanber

axis to the main chanber by a first vent.
5is acoustically coupled to the main chamber SUBSTI TUTE

EET LE 2 006/ 1 4466 PCT/ SG2006/ 000062 3
trars L R R M R ot Sde oo rid arver.

The sidalfi ﬂlgctﬁ}ﬁ@pﬁ Infountel iHA 98 séﬁ%ﬁggssuéég: gn@%ﬁ\«ﬁ {1 SR into a

Each of the first vent an

secondonbtapaoatte tiroadlodistifdy dmhgad poRPd®’ A Seddhy %nt with a
relative to the positions of the second and third

variah Fassize] aeaystically donplas tixarﬁdﬁrmb-entlbkura 004 Erehrd sub—enclosure
The v i, ment, a | oudspeaker stem i ncl udes a main.

"‘é‘ﬁs f‘Jr‘B%‘F" 58S ok f&railv‘értherﬁl g-fltng spealersirizersita b gotated
through! aqeang[(lal ﬂl‘t&é %htledéirrn% tn'e%ﬂshg &a{r%rtté 1 % atpgrtltxrg%f a}%(el second vent. The

pivots are isolated by o-rings to provide an airtight seal to the sub-enclosures, as welf as to

provide vibration control. Third, fourth and fifch resistively damped vents allow the first,

2L . - . -
ird sub~enclosures to establish acoustic communication with the ambient

‘second, and thi

environment, A front firing driver(s) that reproduces the mid and high frequency bands is

rmounted In a fourth sub-enclosure.
[Para 8] In accordance with one embodiment, a speaker system having a main chamber

with a driver mouhted therein is provided. A second chamber is acoustically coupled to the

main chamber by a first vent. A third chiamber is acousticafly coupled to the main chamber
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bet ween the speaker systemand the |listener (the
listener axis). The systemal so Includes a second
chanber and a third chanber, each acoustically coupl ed
to the main chanber. The i' vy main chanber is

CS 200eH to pivot relative to both of the

third gh(gfrk‘gers. The speaker systemis confi 3%&@%9%@5@“2
that the acoustic properties of the main chanber vary

in response to the pivoting novenent, i.e., the
rotation of the main chanber relative to the third
chanber. [Para | O These and other features and
ustHVedratiPznof s g ' scr i be
Ao e a5 R R Yo e A P P ER bRt o the

anDESCEYIeE] EXhQF thEirstDRAMLAGR deBsHddverdare E&rfﬁguéladit& eﬁk’able the main

diagramillustrating an el evati on view of "a speaker

chaiplerdapivat eeistive Wahecmositinhs of thasecenddand thirdicharhbdre

Para 12] FI'G 2 is a diagram

- t i tion.
P 1 g %ﬂ%«'fi%&ﬂ% apogiment.spleuttspeakey sistam indudes a main

chiire?hd 4 Waepgrir@ﬁ s%n%%gélﬁ?aggsgg %‘i i%%?aéﬁ{r«?q%isa Ee[lqng? Fq@e axis

I nvent 1 oOIT..

 bete@RRA&HKEY S/ s aNd Be léte%@.e@%%&lgsgeztxﬁ{nﬁgle }TP? gﬁ&%f%goﬁgaﬁdes a

- Wth one enbodi ment of the pre _
secouy] ctanBer antia thivd cimibies speCicolRiciily doupRl k@R main chamber. The
ective views of vents in accordance w th one

per spect
mall chgbarisfongured & pivas selative itmbethtof thre sepvatnd1B7d EHa@Pers. The
sl BArER SRREEL A el b s Sambor ar

sectll Ona
o RSERSt eyerR le AFRASrnge ve

thirddirRtiBE2006/ 000062 4 DETAI LED DESCRI PTI ON OF PREFERRED

EMBODI MENTS [ Para 16) Reference will now be made in
[Pargi bRl dhesetagd pttier Eatuses anrtaddintaeet of te présent invearibia are described

Exampl gs of the preferred enbodinents are illustrated
belofr AR5 R5kct s ghin

Y% awi ngs. While the invention
wi | |

be described in conjunction with these preferred
enbodi ments, it wll be understood that it is not

intended to limt the invention to such preferred

BRIEFPRSGBIFMION GF TIDRAWINGDNt rary, it is intended to cover

?Hﬁr natives, nodifications, and
[Para G. 11s a diagram lHlustrating an elevation view of a speaker system in accordance

with one embodiment of the present invention.

[Para 12]FIG. 2 is a diagram #llustrating a plan view of a speaker system in accordance with
one embodiment of the present invention.

iPara 13}FIG. 3 Is a diagram illuswratiog a perspective view of a speaker system in

accordance with one embodiment of the present invention.

- [Para 14]FIGS. 4A and 4B respectively illustrate perspective views of vents in accordance

with one embodiment of the present invention.

[Para 15]FIGS. 5A and 5B respectively illustrate plan and cross sectional views of a vent

pivot mechanism in accordance with one embodiment of the present invention.
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the pogsentineention.h si gni ficantly | ower

equi valents as may be Included within the spirit and
scope of the invention as defined by the appended
clainms. In the foll ow ng description, nunerous
specific details are set forth In order to provide a

t R RlGRsepder standi ng of the present invent E’ﬁﬂ@%@?fﬂﬂm

present invention may be practiced w thout

all of these specific details. In other instances,
wel |l  known nechani sns have not been described in
detail in order not to unnecessarily obscure the
present invention. [Pam 171 It should be noted herein
t hat throughout the various draw ngs |ike nunerals

refer to |like parts. The various drawings illustrated
sed to illustrate various

.D g@Fﬁ?’é@%@%@ﬁ’%@%@b%ﬁ%ﬂ“m extent that a

PaRa{ &) BE rh-Sia b L0 one. draw ng. and,

R SRR WGloWEE e it betT) bt oI Ol i Eton.

Exenidessofithe prafeered kinBeding ot |

- pheeﬂeatu?e, ft IS so @Eﬁﬁﬁg§?§?§6§ﬂ#ﬁ%?ﬁ?ﬁ%@éﬁQﬂhﬁﬁga

While:the iregtion ] b desstibst isctonjandtion|with| thiske grdfatrddinbodiments, it
nt,s, represented in the other figures, as if

- enbodi ne
w‘"t%f‘r‘é&?%ﬁﬁf"é’d fhAt frfs potjinterdegita fimitihe Myension kysuck prefardes s

BYRRENE SBh kad) .the draw ngs .are not ecessarily
emizUAHi Ao O Hﬁ?"ﬁ‘?’%ﬁ%‘? i‘ﬂ%“%ﬂ&% AEEaBmatke. modiiHisesaand
uivalents3k aRglee idc ih Tid 4 t
et ont ot Cedmehin the (it 43 skdberof e RGgrPfs debfig by
the appendertidaimau tii thé following alesdrption, SFRREJUTEHEHic Aktailt AR set forth in
invention provide a |oudspeaker system having

resent
ordeP FY ROV 2 thrsovahdimepigirnging of treay esepiakention. aligrmnseatinvention

ray P bPachb&fluobt Bhe R aR oF st Fasitis eyt domeber ofmBosy el
064000062 S dr.i.
K Pk Mol ] A PSP g bl o cure
driver excursion and

aver age i nput power for the sanme pl ayback

at | ower
[Para\) 8] Ity seouidhpnatad herein thastthrouglennetie \ariousnbavingekite frfeedt gefer
put audio signal. Thermal conpressive

Jlimt the qut
to "kee’lr’?r%%t eg‘@gﬁ’s yipgsifiptetedrydsteseribed hiretnaare psad tofliustrate
vt 5 S SRR B EBaBl b 08 S g o

average i nput power.

drawiny aybastianstiet, exdegt WhdE Dtiféﬂflyé fﬁdtcgéﬁ of Qﬁerg}ﬂje{ Ridhre
drivers have an excursion |[imted to the [1near range.
inherefitha pephilgits Ioqidnationif ¢l fehtapd) it iR BV tdeRtdot UMt thdss features

. configuration is the reduction in
mwhm%mmmMMMMMMMMMMMmmmmmeMMMMH@mamﬁ
they were fully iftustrated in those figures. Unless otherwise indicated, the drawings are not

necessarily to scale. Any dimensions provided on the drawings are not intended to be

- limiting as to the scope of the invention but merely iliustrative.

g TRTI " T nrrAs LY . - 4
[Para 18] In erder to reduce audible distortion, embodiments of the present fiventlon

provide a loudspeaker system having front firing mid/high frequency speakers augmented

- with slide firing speakers to cover lower frequencies. In this way, the mid/high frequency
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jo distortion. Distortion produced by the side firing
drivers, consisting of higher frequency harnonics and
noi se, are effectively reduced in level at the
listening position conpared to a front firing setup.
T w0é/meat | on of the side-firing driver pr@¢irgesoegdime:
acoustic low pass filter.3That is, the driver
i nherently provides a narrowi ng di spersion of audio at
hi gher frequencies. Hence, by orienting the | ow
frequency driver to the side, perceived distortion is
reduced. As used herein side-firing refers to a driver
driyeisrese rdligved iof bwtfrequdnly apsrhiith, asti KRed dftfte Witk significantly lower
substantially in a direction perpendicular tothe

drivpisexshisionang at lpwsraweerage input gowet fontte samel plajigack volume. Typically,
Wthout intending to limt the

bortCHGRT A sty B sIme e s audfe Banake sk apmpressive

rimari,l desi ntdof'

S St o el Y Rl B R ol g

audi repr

“for
-meilM&Meﬁb@hFﬂ%ﬁw&r@ ; d‘o'itriggssa& éﬁ@é(er%g ?]%l:go I“f‘@é?g“’ﬁiéﬁeﬁﬁ"ﬁng

- approximtely in the
ensyreddiat the mid/ighnvddas baeangession linhiel GRR&lL: tngb.eni ng
a uni que, adjustable acoustic | oading

..environpent,
[Pargd SfAnntagnsioaifiging advantage fiom Wiscenfiguritiog isthi vesuciien in

re (a main chanber)

- ' £ b- engl osy] o
distRA. Hebrbloforoliiced by e S Clvers Ren g higheppgrensy

haréilts anbinfisa] 4 éﬁécfi\ife'ﬂgreg béeliQh 1evd apfh%fli? g@?lg %\?Mﬂﬁﬁﬁ] %cﬁrgpared toa

such that its rear surtface I's In con
fronefidhgpsatap. dhe ofidtatioR opthelsitR- Mg diBeHBARes  RBGHTov B
with a variable aperture size connects the first
filters il {5cihg sitives inhereatly piovidesis oastwiog dispartien of audio at higher
frequBGRis! 'gcal I%,. Jhe first and second vents further
serve J5"H Y entng tht |aireciens diivertp thengde; persrived digtoption
is redLQ:E _t idas 1) E S ET R E .26 V\D .
A O e BB o mfrentiifebted B gide
direcporgfier, abbsyantibiiylie @ Sirectbn Harsiedicual @thd RAGRY SLi¥ bY@fe¥h BR:
.~ the aperture of the second vent. The pivots are
listengy aridethg hougs peglodr ayseem by itigas katmiing@ tienitahe E&pa ol YheThivdnkien,
. o-an% tyg}e, o provide a reasonably airtight seal to
in ong gfabadimeph Bresidaritma(lew fisaeansy drives suptiacily desiinad & avdio
Para 21 ] FIG

reprodlfeton ggvae?ﬁ%?’é‘?ﬁveil‘&?%i'%? f"in'ﬁg DR EsRiIobr St patoncies |

approRiRRAPin Gy 36 &8d @, aGGRrdance with one embodi nent of
the present inventio - The | oudspeaker system 100
[Para 30] bf aﬂabdo)accdnﬂﬁau@%agﬂoe%liﬁ’ eheldpe QY fsledhd ¥Rironlent, a unique,
e first vent 106

. munted in a main cha r 104. A
adjustable acoustic loading mechanism is provided. The side-firing driver is mounted in a

first sub-enclosure (a main chamber) which is vented into a second sub-enclosure through

a vent, The side~firing driver is preferably mounted such that its rear surface is in contact
with the enclosed alr volume of the main chamber. A second vent with a variable aperture
size connects the first sub-enclosure to a third acoustic chamber acoustically. The first and

second vents further serve as pivots to allow the side—firing speaker to be rotated through
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acoustically couples the main chanber 104 to a second

chanmber 110. A second vent 108 acoustically couples

the main chanber 104 to a third chanber 112. Third
(116), and fifth (118) vents provide

(114), fourth
avaLedw44eoupl i ng between the respective mai pcIsee®ded0062
The

and third chanbers and the®anbi ent environnent.
includes in the preferred

| oudspeaker systen] 00 al so
120 housi ng one or nore

enbodi nent a fourth chanber
front firing drivers 122, 124 to reproduce md and

hi gh frequency bands. That is, preferably, the
anmmigniar yange) gireferabp?; ty
Tont Tl E e e 410 R SIAaNea 2 Very Rl e pertre of the
SeEQisMoBY: The plsets agOjrefEtablyisoldtédihyegaskets, ink@e piefegably éfithe o-ring
third ,514), fourth (116), and fifth (118) vents
RUL }“’o%é’ ¢ p Leasonablyalrtighy spal te theesubtanclosires (p prevent acoustic
' vent 106 and vari able aperture

: ?ea&é&n‘e?,%‘%g% ,"%glni ﬁ%ﬁiﬁg\ﬁgﬁ b'bf“ﬁ“ﬁﬁc onbi nation, are al so
" .40 | \ . !
(PaBERTIFY 6 URgrRT st RttlLart et A of LGRAS SN 1n accontance

with bamepbedmbhtef tisd rgsenciaHGBh. 1HRAbudSRSRer sP§thB 00 preferably
closures. This results fromthe tuning of the third

. e 1 > > ,
'“CIPH?S&@W“PF ignted dijyend 62 mounted fnar main chasiomand. A first vent 106
to those of skill in the

N T TR LTS S S
o 8B e P EIARE S s R U HF03EL g v

encl osure size an _ _
(N &yranddifthit8) tvests ipPovidd AcaBLO cRPANP Bltweahfte ré%ﬁ&‘?i(rg hiaf, ¥econd,
the scope of the invention is not Intended to be
and fhing; chagbers apd jheranttient ehndonmeom i The leoigfdalerspsteranoo also
EET (RULE 26) WO 2006/ 104466

inclggidte aué%r%?mdmf peaugthpbpmerd28hawting oner ragre dront
i el 9,124 o el W AT 5 e

primap a0die repkdductidh e RABQNChY 8O thd B8nt ﬁ’mg dr?(/@r{s 1 ARbBer than that of
ng o he

ture vent that allows fine-tuni
Each of the

aper
the "@Emf@mﬁe' s low frequency alignnent.
through fifth vents Is preferably resistively

[Para ggi]l%tgdi}ultﬂﬂg VyEtpgel.tafthe third (1 W) diotiitl (1 16} ahdifish (o) vants allows
S o e AR L TR
e e o SO ERaIE w Gude R ABRL Pt bE Bl v
Accordirgly,sirtver | GNQRIrsRAImBHDerBHRRALALS: vAHLr range than possible using
conventional bass reflex enclosures. This results from the tuning of the third through fifth
vents to different resonant frequencies. As known to those of skill iri the relevant arts,
specific tuning_ guidance Is dependant on a variéty of parameters, including the target
enclosure size and the specific characteristics of the driver mounted in the main chamber

104. Accordingly, the scope of the invention Is nat intended to be limited to any particular

‘tuning configuration.
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i nstead as resistively danped ports. That is, in one
the resistively danped ports generally

enbodi nent,
exhi bit no characteristic resonance. As known to those
of skill in the relevant arts, Helnholtz resonators

a0 togeied4660 a specific frequency in order teEWLAREBI062

and extend the | ow frequendy response. [Para 24] In
order to allow the main chanber 104 to pivot .relative
to the second chanber 110 and third chanber 112, the
fixed aperture first vent 106 and variable aperture
second vent 108 are |located on a comon axis 130.

[PRraci3pprefeehbB TR SERAAL 1 0699Y AxelRRR LS Itan%@élyﬁ)@ﬁlnié f}ﬁmﬁng
act as pivots and enpl oy gaskets such as rrngs o
begwerarthe miatnedbhrabelclodiang theYeednd Rhler § P0.0TRV4cdehdARnt 108 is a
al rtllgeg’tt:u seal between the respective chanbers and to
. vappble pRRsture vagE et dlfows dinertwiing dfitheentiosixalyi lowfreijenbediigoment.
: L,d [ ntroduction of vibrations into_ adjoinin
Ea@ﬁ%ﬁ@%rﬁ%?“%?“eqﬂ‘flfgb‘few i§ WS@@H!V regigsively dampegh dThesEam@r the
- invéRIdrSis TRERA ] : funct i ani. ng.,as '
pi vot g are pr oéﬁ%gaé%@ﬁ%%%%'ﬂﬂg%aﬁmf%%ﬂe damping may
vanga éeremintmal] i whidkadasd the vinl GierfCAGEMnbIDLreBbnaRrsS (b3t dreflex
the main speaker assenbly and provide vibration
porg) ihiull gesistivedpmping mbemindheresftitelvents modnigepact ah ReBEEsTs but
is intended to include any

a . - imt but
L '"S"F?de%?'lﬁffgt?‘{ﬁbﬁ < por. Tl fsinene sipedigentn thegedstively damped
porlfg :ﬁﬁ@ﬁﬂ}e&hﬁ}iﬂ tfbischaéﬂer'i&fct HE éaqc%.: ig F(Jé%%dpm\%)ﬁlgﬁré ??lﬁ glctii'le to

. G 4 below, 1n some cas
relevant had) HelmIRNe lrbdbh8Lo¥Eb tumay ki ' '

Wi t hout addi tional f1exibl emf)Hrﬁ\eélhggf% %‘?@’“&5@“52‘%%&"“
and gxigyd thedow SeBSRICT LSEEOBREET ( RULE 26) WO 2006/ 104466 H
p P%%/S 006/ 000062 [Para 25] The scope of the
Parg £t} 978 tojallow Hpeshaiia gharebes t 06 ropivas relhtiveco sl seseridohambér

itshi [ in,the first through fifth vents.

110 BiREthR Kb dt3TB A9 R eiyreulnrptol Coame vaRUSBIRERTe ssrond
vent | OB aleVERdD (1 ERYmbI S | vent

116 ang 118w eon 68 o Hrikrp S ERBSGUERS Forl Gporares)
106 andrifiBragt i mivitsl et &apop fisketd 9&chan ©—KRSs o Sth&UaRadd dampin

exenpl ary configuration, vents 114, 116, and 118 woul dg
mechpRisiRg Foproyde pi pintigitseal betweerathe respectivd chinbess 1@Btoamebide
. 8 act rely as resistively danped vents or
‘”bra%"%rct"}sl‘\&ga[ %&'? g“’f@’@ﬁﬂﬂ'@ﬂ?wl&sm@ intrssdersofyihmatigie inso

as a

{: | adjoirll¥ c:?liamﬂvgﬁ\./ g’ﬁertgﬁiﬁ'; %éu%? Q{fﬂ%#iapﬁ gé«{ﬁgg vVants 106, F:lge ] ?&ft or,

I na

mi
simultseosly FoncibAAE 28 bivetsiakd prbflddd ith efastomeric seals that pneumatically

seal the joint between the pivots and the main speaker assembly and provide vibration
damping as well. The scope of the invention, however, is not so limited but is intended to
include any ﬂ-gxible washer with suitable damping and sealing characteristics. As further
described with respect to FIG. 4 below, in some cases the discs forming the variable

aperture vent may provide suitable sealing without additional flexible or elastomeric

gaskets provided.
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T

rel evant arts, the nunber of resulting frequencies
depends on the anpbunt of danping in each of the
ports, as well as vent and encl osure di nensions. The
vari ous acoustic resistances are primarily enpl oyed
asva2@ese4dés t ool , to all ow the system responsged ;86600062
controll ed across a wi de r&nge of adjustnents afforded
by the variable aperture vent. By tuning the speaker
systemto nultiple frequencies, |ower driver
excursion, higher sound pressure |evel and | ower
distortion is achieved in conparison to conventionally
[PaveRE]ate seqpeaR Bednveliion i th@daPay dddn@ ¥ SN LdrtndtRndof resistive
vent 108) to the third chanber allows fine-tuning of

dampteg dm hedistrthroupbfifin eotse Tyt is) fognnmmimitiag akirhplg onbe
in different positions.

' k f tinal |
e PRSI of e Venyiop g iclug gy chmpesb etk i 3 1 b 18,06,

Xt ensi for th e r systemis
confadeef A PRIEN AR Fhehb P BRI 74
exckily asHiflgarkion, Vel 1PO3IT6] £31118 wRndryRRRA%S Hefdhofl: rdsGfitdrs

envi ronnent affects the audi o reproduction ‘
andoieatsd@6 enil 308 emuldfact erely perisBtivelyrdimpead ¥aith beporl aci ng

a Efeaker closer to a room boundary such as a wall has
[Parg gRI S, g threg chagtbersand where miongthahone ofithe verjuisrRctng as a
: . ed herein, room boundaries include any
resofiigh hlnipte et 3Fling Redhienios aald sefalb s kaswn todhoserpgsiilin the

levdhiedres, st ddnt i k K i

B ole? O Y B S on B SR S AR Bl o
eachad tianpeisi enwelbss et 4ddea8osUROMARALLES RS vidUs-acdil38e

di stance of the speaker to these boundaries changes

- resisiaRgessHe ArmariyenplBSTARUREIgBIMER Tto (Rl Eied§3 teiBesponse to be
m d- | ow

comBQPLI04466,9 PCT SGR006/ 000062 . the | over
r e‘ﬁ%%?ﬁ&ae‘%' F GFORE" HpEPes ieiaeshby the yrréabls apgrture vent. By
S P o sl owe Yo b R e

wal | ‘or other boun

~ pressuepievedided lov@r diRirRMGOEARRNELINWoiPardh 18 UsnveriRdinRRtet

the resistively danped ports and enclosures are

speakgtsn Vafaieeberturqrentngle.ov aenti 10g) foatie Hardadhambwediows fine~tuning
_ freﬁuen ?ugnentation to conpensate for different

of theysgg 6‘5?5/3/% re@iangy aligpeeny ensbljng thispeaker taliedforp eptimally in

" o [ coupled with the main chanber 104 such

eliferFBsiolt, ehr el BY eiistiyie e S rin Y 108y A TG

FrequeABFei ERINRIoR el alePLiRlhY ddiBed!®i N chanber 104)

respectively causes & corrgsponding ( .
[Para 27pAs lersoven torthbdecoraRiftid the SelévaACarts] B foRitbhiBl ofh isPdRer in a

reflected in various
room environment affects the audio reproduction characteristics of the speaker. For

“example, placing a speaker claser to a roont boundary such as a wall has the typical effect

of hoosting the low frequency content. As used herein, room houndaries include any room
surfaces such as walls, floors and ceitings. Where sufficiently large objects, such as desks

and other furniture, are placed near the speaker they act as an extension to these

boundaries as well. The distance of the speaker to these boundaries changes the balance of
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“coupledwith the whiatchanberdD4 bH® tHRirfas

enbodi nents enabl e the speaker system characteristics
to be custom zed for the listening environnent. [Para
28] FIG 2 is a diagramillustrating a plan view of

the speaker systemillustrated in FIG 1 in
atprderraesswi th one enmbodi ment of the presentperseaonsinnos:
invention. For clarity of #llustration, the secon

and third chanbers are not shown except for the

outline 202 depicting their general orientation. Min

chanber 104 preferably rotates about the axis 130
first vent (and pivot) 106 and second vent

fornmed by
the(lawer midvioiw)frebB8ncfds 4 [ 1oL IA
illustrated e:el;ilgn‘oodl mar?te ubP&ngTH\; é\?'é'nt co 'ﬁ%ﬁ?%ﬁa‘?@g the
spqaly fedler away fremgowiietr biter bambgsy d@éreas&Me YoR frequiByiyber .
I n al ter native enbodi nents, the pivot/vent may be
reprogiucHoly 1n pocordangs w&vaﬂpm:mlpmments, the, redistively damped ports and

. th t/vent b
encPBEEF ol S o Bttt rateeney g napetion o

- conlpeR@ueor Attt Bbinialy HELS. plof Hefl, é%ls?ﬂh Q%’p‘éﬁgmtvgﬁg 08 s

scope for-the invention i1s in

g@iﬁ@@fre&i%h Bk bkRr § 62 dohwards
adj oi ning chanbers (i.e., secon nd third chanbers)
and fe3rwards iy daiatiag Wietminehambab b spéctivélhenusas acoerhgronding
ured to rotate about plus or mnus ten

inrdgB SERCHEASE b S sy T © wra&*aﬁ‘cf@ﬂwﬂmﬂawmuﬁer
emb&ITRBREs TR Fﬂéﬁ%eml' Q{strtﬁﬁﬁ f g%tcéeﬁ: stes 3?, E%%L%POA’E PT thﬁ I?ltegmg

a m ni num o us or
envirstuBSitl TUTE SHEET (RULE 26) WD 2006/ 104466 10
in the

PCT/ S&G2006/ 000062 understood by those of skill
[Para 28] G ahis sedingramaliugtretiriger plaravigee obfhe s pdakéd syReRinsERE in FIG.
ot entl al for greater acoustic benefits. [Para
1in %’dﬁﬁé withrane eibggimepiofibe aresent wvsmtmt Feastrity| of dllustration,
ation betweeiHalr

A G G SR TR

he mai n
generhin@ieARIIBN, mﬁﬁdﬁ%hb@tsl%ﬁ%)%f&ag 686k B4 Fhe elS’%ng@? by,

vent 108 (pivot assenbly) acts as a varia
first vw:ﬂncbmotpn ¥dandbsedorfitverit @66 pRoteodg.ef e VARMISiPefture). In the
opmuni cati on between the. first chanber and a third

tHustr %?Féﬁ%?d'weﬂh ithe pives/vens Wrrshmam is losseirdb ke gepRatrix Baer of
one enbodi nent i ncreases the

t .108
the malf'én ?ﬁbc onﬂ_\ :}Z/lgep%:g?‘ em mgqtg,tthe givel/ vart may bie lecated Bq Wtoél@er

aper

locatiofnSlVE VISJ:a@Qc) e&cgﬂ\?if:ﬂﬁl F p'@?[? ) Vgtpea g)&?% egfgjaccentnc

t owar ds
|ocaﬂomdmfadmdtmnmmmanﬁraﬁ.sw‘en the first sub-

[Para 28] Although the scope for-the invention is intended to extend to any angular rotation
of the main chamber retative to its adjoining chambers (i.e., second and third chambers) in
accordance with one embodiment, the main chamber is configured to rotate about plus or

minus ten degrees. Preferably, and in accordance with another embodiment, the main

‘chamber is configured to rotate a minimum of plus or minus ten degrees. As will be
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enclosure is swveled towards the rear of the speaker

system in operation, this enhances or reduces the
rotating the nmain chamber

bass effect. For exanple,
face rearwards (represented by

104 and its driver to
awmoasgkar change) constricts the aperture,Pdrf;g(l;g,@,(,ggmm62

the md bass output of thé%enclosure to be increase
The attendant increase in md bass output, as well as
the rearward orientation of the side-firing (Ilateral
firing) driver 102 renders the speaker system nore

sui table for placenent further fromthe boundary
S

uriderstoad by théde ofekill In Rd rayndi ng f he speaker syste

~Conversely, rotat i'ng t'ezgﬁ&aa%’rhcé{gﬂiﬁ'érﬁn ' r&gwri{\ﬂée[s%e

potdrdlatfor greatet Bdubtidefefity a forward direction fromthe
side-firing direction 21.2 expands the

noni nal
[Paxs aPX The Sirstivent 106 a5tn gs a hivol and/afsh PEMRINE X nR%AEIE A@DstRNd
pl acenent cl oser to

- i g i d-bass out put for
C°'@%Q‘H'%L“°q‘ BPipeen iy wain I@E@ Heamber andsheeehyst cha@herfvithivethe main
boundary.

oundary
j .V 2 ,aWa ramthe rear
speakss i of SHelaRlice Bl sEiond PRI OB (PHas afseriry st acavariable

t
apeni@irge:nt a otind Prd I8 Qf i val th
di s??rt [ gﬂﬁzi gnaigr ggﬁ f tgﬁlree sﬁ‘g{:%dg H&g%f’ mrﬁ]g'é#rﬁg%g ub%gge'ep Z'%e first
chambernd a thiyd charhed witbinithemamgpidkec@ satipiy.he | i st ening
[P&rggfia ion 218. [Para 32] The exanpl es provi ded herein
13‘8 SREMA YRR B4R peprerahndingng insreeses theagiehare senwhen the first
it ' ; i,es are illustrative and not
sub |eﬁtE 'g'ﬁdééﬁ '%'g"t??ﬁ]n’g’ g’%’?? owardsthe font ofthe speakarisysiem 100 (cowards
the (StASTspaiker s 04466
PCT/ sca-'ér 006/ %g%g'aaﬁés%lfﬁ ia§‘§%eéngges%g%g‘%eité'f“aﬁ"eeﬂﬁﬁé?e fiiggsub-
enclasyieds pwirkled toyasdstin: anaelof 0O BPARMIIAEH, I RIADR mgsen%rlées
ant on

in different frequency bands and i's depen

ar
orr eg'i‘%gfiifn'i’%ﬁ effectt hes exauplepenkieg thenudinsiundsr 1@samEtsd drer to
nces between the enclosures within the

I dist
face fclf ?b%d; er?selgffr‘@éﬁrﬂﬁBBU'%fwBa‘wsmaﬁriyt_sahe WSt CAusing the
mid bASEQIEI e el 300 okl ok MEILL O L L I e, o

include all |oudspeaker sy ! _
outpugdis wetlabltie: amvasd orfentRBA o the YRGB DAH S H: rﬁfér 1d
venent o € nain

adj ust in response to a pivoting
rendees hprpietaken eysiers, merh guitableshot placemene APIcH A WRESo Ak (&g,

rearwg@?dbl mted, to | oudspeaker systens that increase

Ut pdereuias thy speaketryeiney Goavriselorotering thamaiiehambeet 04
such B ARARY $0E b 2 BloBl WiaclB fromshencaanigiectingg drvsn

t
e aperture is constricted as
oudsp

212 expands the Sp@tire, AREE] Wi oan audi bl e frequen
range. Furt her. r%dﬁgﬁst gésﬁe aﬁqg 0 ﬁyﬁéfeﬂﬂgga%‘gfeﬂg"ﬁ%bm@c" hass
output faacetrieat clown 86 Bduhtary 210. Rotating the main chamber 104 forward also

aims the driver 102 away from the rear boundary. In both cases, the orlentation of the

driver 102 helps to maximize the delayed time of arrival of the distortion signal as it reflects

[Para 32] The examples provided herein of speaker orientation and placement in the room

relative to boundaries are illustrative and not intended to limit the scope of the invention, It
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when the driver of the main sub-enclosure is pivoted

towards the front of the speaker systemas well as

those that provide any form of aperture adjustnent in

relation to novenent of the coupled nmain chanber.

[ Py 2003Blli4d6l G 3 |s a diagramillustrating a perseosmoonns:
n

perspective view of a speaker system 300 i
accordance with one enbodi ment of the present

i nvention. The main chanber 302 is shown wth a

driver 304 in a side-firing orientation. Although

vari ous enbodi nents have been described with various

is & rScidtef Hef e \Wddi er enclosure such as .
A Sl oethabdhelidt b8 Bha (0 B Bt vary
in differdrit€reqGaeg batdstahe isRleB&RRAL dntHE R} bf R Ib&&nﬁﬂ%\@}iderﬁéﬁsures

extend to any configuration of speakér syste
as el ag Hiendsirad distapess batweyn tie paciodued wihirme fadipeakdreystandnd
oi ned only by the vents. Drivers 306,

W ousti cal l & |

t %’8"?‘"??'&’ WPBK‘? 3fips: Mgordimalyythe scape of thednvention is évendad &o incdlude
. 5 -ovi d  d- hi gh f | ayback.
AR s bRl Rl gk edhpg prodegt gured to
adjastaR k@bondtb A PivoliRg Mol ddedt 81fe Hajnyéiﬁﬁ?%rg gie\r}\;e{,] ﬁﬁegﬁ\fention

ot her enbodi nents are used in conjunc

scopefrshudeebenibnodingited td lvatispesker si@hSthalhdtedsh Sutput levels in
temis configured such that the

.| oudspeaker sys
Frec%’ﬁ'b%%f"@? other éﬁﬁ theloweranitlidage whandhovarisbleagertart tcon$tricted as
o e i o b
dBRRGRS . I 1d_and ha .
udBR QU an g TR ARG inchiel ShThile 00s BRR Songurice
whenthet driver ofbaramsub-BRRNRYS pildted MnARERe O R DeliRr

configurations of the system wherein no separate

Systy, Byed at those that proridd anyf form ekamplue: adivenenttimeldtiones t
éhced are provided by the

mw‘%ﬁ%@%ﬂ%%@“[‘?ﬁw. bt er ably, the low mid driver

P S . s to.the |ower mdran .
rare Y Gt 3 SR R MRGLET = Blheb ity View Y Ssalfs gl o0 n o
accordaseiitieshe@hid dimeri 9P Ble iofk. %ﬁ-ﬂﬂ,
.. from about 300 Il-|zet 0 ZOQ%—%I}Q%EFI%& g’ﬁ'f“ t %ﬁlt%rl %@;‘%Eh"“’“
with a\diyvenBO€ipa sidg-firngl driemithtidr eAlihBMgH arvEs anBodiMEnts have been
rative purposes, h bass frequencies generally

descril}lsé glﬁé'lé’afl%lﬁgglam«bgfﬁ leggtedtwithin ¢Hargep end@Gurdzsuchislemhygere 308,
e UGS I OO o e o
extend NSy dohAGUARON b Qpﬁ%r 's_%tetng)h:ﬁrlf)n%%e %IQam@E'%s physically separated
from each other and acoustically joned only by the vents. Drivers 306, 307 are front firing
| drivers located in a separate sub-enclosure to provide mid-high frequency playback.

Preferably, the speaker system 300 as well as the speaker systems described and illustrated
in the other embodiments are used in conjunction with a separate subwoefer, That s,

preferably the loudspeaker system fs. configured such that the subwoofer primarily provides

audlo reproduction of the lowest frequency audio signals In conjunction with a side firing
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hereinyng 406 are rotated relative to each other.

[Para 35] FIGS. 4A and 46 respectively illustrate
perspective views of vents in accordance wth one
enbodi ment of the present invention. FIG 4A
illustrates a fixed vent 400 such as vent 106
pyeiztisangids bet ween the mai n chanber 104 and pRESSHEANGG2
chanber 110 as illustratad in FIG 1. That is, the
fixed vent 400 may be formed fromtubul ar material of
sui tabl e conposition or by other fabrication

techni ques and materials as known to those of skill

in the relevant arts. Techniques for providing
known to those

v R fost ek T oty oS B Bh e oo Coen vl imvendion,
e it cehided 1o tonfTo B8 khfaitns 1St et #bopprate

According to one e . ‘
subtBofereutiizzed, £61 example] Whir€ theM&WAst fégiRhcidsGeroducéd Afe pkded
“illustrated In FIG 1) includes tw adjoining discs,

by thg sideofiringdriver  Regferablyctha diwwgidadrivbreasdrs bas frehaénciandp to the
ansi on and

ol R gt S v i 910/ B gt bersdpscrbed bere

the second

i ' sc 404 r iv
gené‘?ggﬁ%gtﬁg%ﬁ%@g[’m?%grsg'rﬁ%ﬁﬁt(39&8?}2&92??(%' bet ween t he
[Para BAMWiGouS InQing why Btéhdpking 1B SMRARERVio SRS ﬁ?ﬁﬁﬁ{)&ti—m Eurposes,
conposition of the material is not critical, but
bassrfeegioncied aenerligeaer ofangafromtabgitt208830 166 HYY Midehgh frequencies
referred that the aperture is sized as a

[t i
C°"‘*§F9§Iséﬂq%@ﬂ@ raigedront thouk1 6@z WO 309051 Tiehleds high frequencies cover
2 3 f i on of the actual amount of
the r?%fgﬁg&%tqg%g%m ll??d't ﬁ@%ﬁ' be determ ned together

nce néed
[ParaV¥5l AGST deaf e il | ks i
404 of the adj oisﬂr%ia%g Pg'%%te (ﬁ&?éﬁvggﬁgggﬁv‘{ngsr'ﬁ%ﬁ%rﬁag‘ic%
with eiraerhieodifiz@ubfithe gridant hyemiog. fiGeiASBe@REks Aified 48f 408 such as
coupled to the third chanmber (112 in FIG 1). in this

vent | QR posiinefbatvesy thereaimghambeh 3w d the sedond dlesoatsr §10 as
n or_expansion In the aperture,

ihustGRAITHCS 10 TR edbier ool e on dovied roruiup ear Baterinet
sk AR S A SO AR gy s o

b
particul ar thé posi ! )
skill it gleatlevant hfs Wakhifiqus feH fr6Viding HARsROMAABRLSS vBits Y L&t S
| ocated in the room The discs 404 and 406 are

krowndlgrthpspefedilifio thearelbyvant ket aud heneg Aatit dodiBrwil asethpredded

and form apertures of varying area when the disc 404
Mat eri al s

[para 3FRE ol Bho ' SH BRI ER, A'iffusTiated in .45, the varable aperiare 2

reasona
vent/pivot (e.g., vent 108 illustrated in FIG. 1) includes two adjoining discs, each of the
discs including at least one slot and preferably two annular slots. Expansion and
constriction of the aperture is effectu-ated by rotating the first disc 404 refative to the
second disc 406 such that the amount of overfap between the annular siots 410~411
increases or decreases. The composition of the materal is not critical, but a reasonable

degree of “air-tightness” is preferable. It is preferced that the aperture is sized as a
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sealing is provided between discs 404 and 406.
According to an alternative enbodi nent, disc 404 is
integrally fornmed with the enclosure constituting main
chanber 104 and disc 406 is integrally formed wth
chardner/10dd8. That is, in a particular enbodi ngfisg26ic®6e0s2
404 is nolded with the end osure form ng mai n chanber
104 and disc 406 is nolded with the enclosure formng
third chanber 112. [Para 37[ The acoustic filtering
provided by the side firing driver is primarily a
function of the driver size the encl osure

furE:'tigﬁBﬂhgri a{ﬁ%é‘{méﬁrj?sqgﬂﬁce %d at P St bg%toésgggga g?geﬁmr with

tween
thedéthm%ararﬁé?&%%f agsién R Rrst Bisc ﬁ{woﬁﬁ ﬁﬁ&ﬁ‘ﬁgtdfsﬁhyz Is cow)led to
Illustrate plan and cross secti ona
thegyain eharhiser {00XGR GHI G Eandl thds @b G5B iSdpleAfto tﬁe&hnrd chamber
sresent invention. As Illustrated in FIG 5A, the
(M gdnFiGpilly do thiewhamoyermers 0fithe 508n chambbodmelemicanshamuses 2

corf 8 S oSl v i it
dej v .addpti onal
spenlQf SYaeOf e Btenlels litonen i peFlcubt b oo 36 B} s deer
systbinenglativeero vagdls Kﬁbthﬁrosfoﬂﬁcﬂbéd?ld&rr@ of %E}Ect?lo\f&%d %e‘m@rﬁ] The
side-firing speaker driver 508 vibrates. Provid
discs 84 andhd@@aresohfigurdd focd stackeb atmﬁﬁmehM&Ldmd’m@bI&ﬂ&dfbrm
ivot 504 and the SUBSTI TUTE SHEET ( RULE 26)

aperbﬁe?v Bitasreewbeomhedsoats A A
MateEAE BENTS ARyl BRSSPSR BE gl Bt of

e o-rin

S
sealih@is@if@ﬂ@éc?ﬁet%&m%&\!@@a&f ARLTANGdf) qphﬁ‘glté?ﬁzéﬁvl@%rdﬁ%ﬁnent
e he second chanb

chanmber 502 novenents relative to

disc é%istimﬁegmtllscfwmb@mtﬁ retenslbowd cortitting Sath R@MBEY 104 and disc

to an alternative enbodi nent, such as m ght

Accord
406 1 @tﬁ%'ﬁ&ér omediwite chagber p) 2 Gttt [solnat radticolar embpdiment, lisc 404 is
are_positioned

motofH b e 8ichsive oyl i abwr ok mof dise 16 fawoted pithe
? configuration is expected to
[

enclofi€ fasii L@l '
provi de 9great e?m[é%;ﬁ'p]) ance and danping. FIG 58

[Para BY]Ths tat Als€6 FiRerfdgQS6vi g‘tﬁ@ﬁhe ﬁh@/w;%r shRimarNd ruRk &t of
mechani sm 504 shown in FIG SA and taken al ong cross

the drivagsizethe endaosee di@eBRins, e éfequanay yf inteeess aabihd angle between
ot mechanism (505) is a variable aperture vent

the "S@Hﬁ'éi"?‘{%ﬁéa“&éth%ﬂﬁe%wﬂWeFl G 4R It is to be

cope of the inventio

fPara ﬁiﬁpg dﬂa %l‘frﬂSé nat spectcive?y i ate plan and cross sectmnap views ofo a speaker

system in accordance with one embodiment of the present invention. As ilfustrated in FIG.
5A, the vent-pivot mechanisms 504, 505 are focated at an eccentric location in the main
chamber 502. By locating the vent pivot 504 with its axis 512 at a location offset from the
driver axis 506, additional torsional stress is applied to an o~ring 518 or other flexib
gasket formed in the vent-pivot 504 when the side-firing speaker driver 508 vibrates.

Provided that there is low friction between the tubing 510 of the vent-pivot 504 and the
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techni ques for formng the vent-pivot and vari abl e
aperture nmechani sns or assenblies and that the

di agranms provided are nmerely illustrative of one or

nore enbodi nents. [Para 39] Al t hough the foregoing

i MW/ tM4dhas been described in sonme detail f@fysG2006/000062
be

purposes of clarity of undesstanding, it wll
apparent that certain changes and nodifications may
be practiced within the scope of the appended cl ai ns.
Accordingly, the present enbodinents are to be

considered as illustrative and not restrictive, and
obhelimted to the details

_ as | t
b e o wall o1 il asond et Shalees Singipe-io0 15 for
BSTLTUTE SEET

Voahse | ai bp.
Z?eﬂl"‘é LSy Bont o BREPARALG e omele sk main
psherei029yovbRBnts Pdldtive %6 Bk se&dﬁ'}hﬁhﬂ? ﬁﬁ'&’g{lrldg%ﬁ'ngg @t shown in

irst driver; and a third chanber acou

- W5 dBeed) Acortingieian atteartios eriyodin@t Cs0B M idhE bé/\‘i\&fe%%ﬁame fo

:p[)‘)a&,ﬁ&itn chanber is pivotable about the third chanber
IR R el 00 At ey dhe drRr axis § 08 cane m mpema-rings are\pasitiaiekdetween
HAResh s coupled to constrict and expand
Wi t h %“FS? %@F‘.‘“ﬁégﬁ%@émﬁﬁ’n B eprlpstrgals. This soaifourasionis rpected

totprotidegrelier ¢ =Y The . r.systemas, .
recited in ‘clngii“%mlé F’ﬂﬁ?ﬁgﬁcgﬁgﬁg'ﬁ%ﬁ@ %g‘%gﬁ&%ﬂg%eérfofthe
vegtBiyst meeiahigm 506 showrirt FIG! PeariBhien GRAGRESss B¥cridndl iif &t sp-ss.
the main chanber is pivotable about the

erei
Pr‘%ﬁgl&grty tg\‘g OnEeBh@ivetimechanishef5DS)ds ¢ wartahle apertare de@rtnstructed as

' ... 3. The | pudspeaker systemas recited
Sh?“ﬁd E‘F’“é‘?-m%gﬂﬁ%é%ﬁ ?P%%F&’iefg#’a% %é seage 9f thedevsntion tsmelincluide dther

techigudseob forfiml WRlEveR 1 R 8&?9&9{3@% atgfgrgtirg %egnéonilisz%itqréasemyies and

environnent. 4. The | oudspea

that thei diagBamienoeitied araendraly MGHARRSE oﬁéom%@teﬂﬁloﬁi{ﬁeﬁls?toi ;/ €
romo to

[P t% éhe second and third chanbers 1 n a range
ara 39] Althqugh the foradiag irestion s memdekicAbed RGNt idomil fér-purposes
temas recited in claiml wherein

of C{Iclﬁigw cg%%grgtre?ﬁﬁlgé,r[? ?@l ha Apparent that ¢eytaingghpeges erd snodicetirals may

mal n
b T penian P st o€ Subdhefu Phint, Ackiainaliouesresamia o

embbdligtenrsedre pOd donSiderel-as INBrhRLASH ﬁ@#r%gtrﬁéf\?eg glﬁ ﬁl% Inyention is

recited in claim1l further conprising a
not | hgilimjted to the details given herein, but may be modified within the scope and

“equivalents of the appended claims. _
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second driver nmounted therein and configured for
repr oduci ng audi o having a hi gher frequency band than
the primary audi o reproductiign frequency band for the
mai n chanber. 7. The | oudspeaker systemas recited in
What claim6 wherein the fourth chanber and second driver
a’SQS |H5§|on is configured for reproducing audio in a
h fre uenc band, 8. The | oudspeaker system as
1. A loyds GTeRrising: rgaia chamier Pavag arfpiririver; and a third
C“amb E‘ycowp P h%ﬁ@fPo@?am%er@mfﬁ ARG ¥eRtovRereia the main chamber
Is P“’O (et berhRy anfethe| spcené veninig @ variable
ape““f aﬁﬁ &39%? niiﬂcfﬁfé’ P&ﬂﬂ@p\eﬁk@rpwwwwenem of the main
Chamb?é FP i 'Y iCR?BOGher ei n the pivoting movenment is

pi vot axis and the

2. The (gl Pe%ﬁﬁfstt&o %So'%g '8&?85"% 13H'\E/5§ftr}§£ﬁfﬂpﬁﬁ'ﬂ93|sﬁ9@}ds@’@f"ber acoustically

coupled to, ?PL Fbya vegt, wherejmthepain pmggéﬁptgptable about the first
and secgggtvgm%gla V@ctPtﬂéE('js‘?cﬁneFaQ Hi"@ GRABYPEf t he pivoti ng
verrent IS confl to . occur about a vent pivo
f%/gtn I2in 2; wherglafagh Qéc,te%mam csgcpsud and third

3. The ‘Eﬁa HsE

'Chambﬂf?m Ré¥on %‘E é*?e angRiegt enyonmgRt. | oudspeaker

4. Thei a;yrﬁe& tsgrgicgeq lgéq? %\gmgé%gﬁ‘l%b rlsh%glsbteq-%gﬁvotgble relative to
the SeCPB C@S Thidene E?wa% e () 010 @ st Aok gbren rom a median
positio reast one of the vents are Helnmholtz resonators. 13.

spe er @? %’rsﬁt:@ |3ﬁgl£|ﬁ'§12\§t?ﬁre;g| q%lgghg%}l,cr\éhmebreﬂs substantially
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10. The loudspeaker system as recited in claim 3 wherein the pivoting movement is configured to
occur about a vent pivot axis and the vent pivot axis is located eccentrically from the first driver
axis.

11. The loudspeaker system as recited in cialm 3 wherein at least one of the vents are resistively
damped vents. .

12. The loudspeaker system as recited in claim 3 wherein at least one of the vents are Helmholtz
resonators.

13. The loudspeaker system as recited in claim 1 wherein the variable aperture vent is controlled
by an overlap in openings from two adjacent discs.

14. A loudspeaker system comprising: @ main chamber housing a driver firing in substantially a
side direction relative to an axis between the loudpeaker system and a listener; a second
chamber acoustically coupled to the main chamber; a third chamber acoustically coupled to the
main chamber, wherein the main chamber is configured to pivot relative to both of the second and
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chanber to pivot relative to the second and third
chanbers and provi des acoustic coupling between said
chanbers. 16. The | oudspeakers systemas recited in
claim 15 wherein the conbination vent pivots are
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19. The Ioudsp_eaker system as recited in claim 15 wherein the driver in the main chamber is
oriented in a side firing direction relative to an intended listener and configured to reproduce lower
mid and bass frequencies and the loudspeaker system further comprises a fourth chamber having
a front firing second driver mounted therein and configured for reproducing mid/high frequencies.




