Mul ti medi a Speaker Product DESCRI PTI ON FI ELD OF THE
I NVENTI ON [Para 1] The present invention relates to
wap@akerscencl osures. More particularly, the preeERG2006/000062
invention relates to speakét8systens having pivoting
speaker encl osures. BACKGROUND OF THE | NVENTI ON [ Par a
2] Modern speaker designs strive for optiml solutions
in satisfying the oftenconflicting objectives of high
pl ayback | evels, high quality, as well as conpactness.
Audi o pl ayback quality, in particular, may be further
enhanced by providing flexibility in the speaker
configuration to adapt to different |istening
envi.r onnent acou§VP@H"§ﬂﬂi§E©Q¥ﬁ{P%ﬁ%ﬂé 3] One known
met hod of adjusting speaker characteristics to suit
the listening environnent involves pivoting

encl osures. These spea typically involve a
m d or high frequency g&%&%ﬁ§b§g€ided in an encl osure
adj ustable relative to a second encl osure housing a

| ow frequency driver. These systens typically all ow
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 listening

experience is unaffected by the orientation of the ow
FIELD qFrﬁ'Hi}@NéyT‘@rN:I osure.[Para 4] Unfortunately, the |ow

frequency units are typically also oriented towards
[Para 1}, /B¢ jpresel @ventianerelases forspgakaranclosires. More pattigularyithe present
. .10 equen audi o, ,but al so, sone uni nt ended hi gher
inventiop ok S BR o Sstef g BUTETIoR SPERHS SPERBIERY t o o

di stortion products. [Para 5] What is desired is an

i nproved speaker systemthat reduces or elimnates

di stortion products fromthe |istening axis. SUMVARYOF

BACKGROURD ONENE INWENTION

[Para 2] Modern speaker designs strive for optimal solutions in satisfying the often-
conflicting objectives of high playback levels, high quality, as well as compactness. Audio
playback quality, in particular, may 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 enclosure adjustable relative to a second enclosure
housing a l‘ow frequency driver. These systems typically allow pivoting or tilting relative to
the low frequency 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 6] To achieve the foregoing, the present
i nvention provides a speaker systemthat is adaptable
wOQodehie4466 St eni ng envi ronnent whil e reduci ng dPeT/SGRIGN00062
products in the listening2@8s. [Para 7] The speaker
systemincludes a satellite speaker with a side firing
low md driver. The side-firing driver is nounted in a
first sub-enclosure (chanber) which is vented into a
second sub-encl osure through a resistively danped port
[Para 4]V @hfortunétehs CRO bW RE U] ihnits AR RYARNIP afpRUricHtd] vaRis the
acoustically couples the first sub-enclosure to a

listenerhiThel loswfrequenicp anitenotdidy ket [dwifreduedncg eiidio, bt aliovsohs
to allow the side-firing speaker drivers to be rot at ed

unintepdedhjgherdfrequegay saundsnFhesetrire gendratlyt tefereesitel as distostiong
the aperture of the second vent. The pivots are

produgtso| gt ed by o-ri ngs to prow de an airtight seal to the
rovide vibratio

|
tpara 5 R0SEf O3 an Appitived shSekeP R e cbdures or Slmiates

dlstort’kSﬁBB"r Hﬁéﬁnttﬂ@ ibehi %’ econd, and third

encl osures o es ¥sh acoustic conmuni cation
with the anbient environnment. A front firing driver(s)
that reproduces the md and high frequency bands is

mounted in a fourth sub-enclosure. [Para 8] In

SUMMAB‘é&Er'ﬂfEdNUENmﬂN one enbodi nent, a speaker system
a mai n chanber with a drlver nounted therein is

n
[Para GJpFe@Ffu@cﬁ tha fg@g@m, tHeapriesent iinvention pravidgs| aspseker ekemathat is
A third chanber is

Lfc n chanber a first vent.
adaptab wga g figtening %uan'@anwhlierf@dﬁana distertigaredyrs in the distening
axis vent. Each of the main, second, and third chanbers

" include a vent to the anbi ent space. Each of the first

e 71 R SOl 0D RS e
The sidezﬁngﬁgﬂg?@é?ﬁ%ﬁgﬂuh%ﬁiﬁh %a'ﬁ?% %tg)geggﬁﬁlrg gcﬂa e%?f\ﬁfél?ﬁgkc\%nﬂot ifto a
second stiB-éhcfdiardddrodiis l‘é%&tﬁe?@a}h%@d fplofd (OQM? 2 fi%%gg:@ghﬁhhya

a side or lateral direction relative

variable dyirteesizt BeowspicaliedouplsitRafipdtdubbdncldsarered tHitdsub-enclosure.
i stener axis). The system al so includes a second

The ventcfusthiee serseds aiviots tochliohetiib e ide-fifiad speakes rivers Ity be cotateeid

to the main chanber. The
through an angular range while simultaneously varying the aperture of the second vent. The
pivots are isolated by o-rings to provide an airtight seal to the sub~enclosures, as well as to
provide vibration control. Third, fourth and fifth resistively damped vents allow the first
second, and third sub-enclosures to establish acoustic communication with the ambient
environment. A front firing driver(s) that reproduces the mid and high frequency bands is
mounted in a fouﬁh sub-enclosure.
[Para 8] In accordance with one embodiment, a speaker system having a main chamber

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

main chamber by a first vent. A third chamber is acoustically coupled to the main chamber
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mai n chanber is configured to pivot relative to both
of the second and third chanbers. The speaker system
wogomanidegur ed such that the acoustic properti e6T/S6G2406000062

mai n chanber vary in respdfige to the pivoting
novenent, i.e., the rotation of the main chanber
relative t o the third chanber. [Para 10] These and

ot her features and advantages of the present invention
are described below with reference to the draw ngs.

using BSbdondNeRCREHH loObthdhaihHecBfd\WriiCehirt RAamMbdrb lildidele dvent t@the

diagramillustrating a n el evation view of a speaker
ambiesgtysptaeen Eathadfehe fianeentwint lthe secoadived drembnﬁéuréchﬁ) enable the main
present invention. [Para 12] FIG 2 is a diagr
chambier tapivetielatiye to theaositiopsobdthessesprrchived thingschamby rs
ce with one enbodi nent of the present

d
[Para ﬁk%g‘em? Bﬁnce[ with anefhergrebodimeat, 3 '@I‘F%F@Fé!fﬁﬁsﬁte%‘t'l‘%h“i'%g"‘ main
cramEEARTR Ui et BB e AR R o e s
betweeﬁ%e Eﬂ)e%?er sééteem gné1 g}e Ifs¢ %? ?tjhﬁ ?lg%zgglr %H%c [ﬁ‘vteh tyf]tem also includes a
secondmﬂﬁéﬂﬁﬂi a fird HﬁnWe?Se%Eﬁ aéd’l)éﬁ@&llycﬁl‘)up[eaetb Qh%rﬁ%xsng dHamber. The

5A and SB respectively illustrate plan and
main cla@thier @ @nfighfadtoPivor régtife toi Both oﬁﬁfe’@@bﬁdrhhmthurd chambers. The
accordance with one enbodi ment of the present
speakeri sygtent isconfgiral skth HAGAR 2Lt flopBRies BREiOmain chamber vary in

EMBODI MENTS [ Para 16] Reference will now be made in
responsgde ghe piveting mpeement, kerbtiei mtation affthe main chasher gelative to the
|l es of the preferred enbodiments are illustrated

third Chf“ﬁgg'ﬁe acconpanyi ng drawi ngs. Wiile the i nvent| on will
nction with these ,refe[
ne/entgonrﬂﬂa described

IPara 10 s anf e feitulie dnd ovariaar st Preser

t.the invention to such preferred

beloww‘éﬁ%éé:g%ngn%%FdeéPawwgscontrary, it is intended to cover

alternatives, nodifications, and equivalents as may be
included within the spirit and scope of the invention

as defined by
BRIEF DESCRIPTION OF THE DRAWINGS

[Para 11]FIG. 1 is a diagram illustrating an elevation view of a speaker system in accordance

with one embodiment of the present invention.

[Para 12]FIG. 2 is a diagram illustrating a plan view of a speaker system in accordance with
one embodiment of the present invention.
[Para 13]FIG. 3 is a diagram illustrating 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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t he appended clains. In the follow ng description,

numer ous specific details are set forth in order to
wonosiidesa t hor ough under st andi ng of the preseRCT/SG2006/000062

i nvention. The present in¢éh$ion nmay be practiced

wi t hout sone or all of these specific details. In

ot her instances, well known nechani sns have not been

described in detail in order not t o unnecessarily

obscure the present invention. [Para 17] It should be

noted herein that throughout the various draw ngs |ike

nunerals refer t o |like parts. The various draw ngs

DA B B D RIS &' et on, To the

ustrate vari ous

[Para 16 RéMterich ddil Row BE hiadklifbedafdb Ef%ﬁ%é‘? gﬂr‘gyﬁg{e%ts:g th® ifV8Rtion.

draw ng and not anot her, exce
Exampllestifahé prbfarredidmbiclimbatssié HiisthRdiin BRY fbmpadyieg dRiwisgs.
i ncorporation of the feature, it is to be understood
While tha dnventions willf eadascrisedhimycobpunatiop vittl theselpreferred eddadiments, it
... the enbodi ments represented in the other figures, as
will be upderstopd thatdt is ot intendegstorlianit the inverttiondo sugupreerred
b d.UnI ess_ot herw se indicated, the draw ngs are, not
embodiments. SQp the cqniragy, i is intandeditocaver Yrnasives:i raedifigationseand
- ' r.e ,not, intended to be limting as t ot
ecquivalEeS ¥ ity 1 G R Spitt ap poprtar e i = dfingd by
ar.d bl e .di ti ' .
e ardfled a5 Y BNE RIS 3 . ARREYTA Forn
order td6Vide afth&dlgh uhd&StaMufgbthe %F{sQH?ﬁ%/ntﬁﬂ? 3t ptesent invention
augnented with side firi'ng speakers to cover |ower

may be praetjceehwitiesis sbie lohiall of@lesetsPecifit B4taiIENIn other instances, well
frequencydrivers are relieved of |ow frequency

known rogrbaeismerhaveinat been desafiterdainh elewdit in ovd@tict it6 anhdcessapileobscure
driver excursion and at | ower average input power for

the presemidnyentionpl ayback vol une. Typical ly, both thermal and
nonlinear effects limt the output audi o signal.

[Para 17Htghawd be Bateddwssin thasttheasghouitbi variots draninastlikequpterals refer

. t he yoice coil of the driver are thus reduced as a
to like pariss | he variops drawings;iliusteated and dpsaribge ierein ave used te Husirate
warious e e e, B o B BBy B imane
craving 40 b BB et BRI PR MR AR AEe
inherently prohibits incorporation of the feature, it is to be understood that those features
may be adapted to be included in the embodiments represented in the other figures, as if
they were fully illustrated in those.ﬁgures. Unless otherwise indicated, the drawings are not
necessa‘l;ily to scale. Any dimensions provided on the drawings are not intended to be
limiting as to the scope of the invention but merely illustrative.

[Para 18] In order to reduce audible distortion, embodiments of the present invention

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

with side firing speakers to cover lower frequencies. In this way, the mid/high frequency
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distortion. Distortion produced by the side firing

drivers, consisting of higher frequency harnonics and
at t hBCT/SG2006/000062

wmoiosap44e6 e ef fectively reduced in | evel
26'% 0 a front firing setup.

i steni ng position conpar
The orientation of the side-firing driver provides an

acoustic low pass filter. That is, the driver
i nherently provides a narrowi ng di spersion of audio at

hi gher frequencies. Hence, by orienting the | ow
driverd #recraiavedl of fowRdquieAcyt biseratishe anB BeR& ofRehtd W%éﬂlﬁ&n'tﬁ lower
reduced. As used herein side-firing refers to driver

driver px¢ursion hyd di lowet Bdrage iapat pheved iforaht sane playback vqume Typically,
substantially in a direction perpendicular to the

both thqr@ﬁbm neplipgarisffieaksdimit the ¢utputeaugio signhl: Abernaal @gp@m«sewe

%‘ Wthout intending to |imt the scope of th
effects;shoh as fram heating Abthe weisg) colliof the drves prpcthpts rﬁ(weqi g result of

the lowel SRIEAHRG Sl s e, et e enEgsdie pBYbSE Wile helping

repro

ensure E’l‘l:&"tﬁ@ﬁﬁd/hy cﬂlﬂleré fha% 38%9&8%%4'#%3“% ﬁaarr Ja0gs. |

appr oxi mat

[Para 1 91A¥@Eher @lgﬁ%ﬁﬁ@ﬁlﬂ@ﬁt@g@ Ranpads td’hffgt]?atﬁﬂ ‘?@Hférreg g&lfcﬁwghn g

envi ronnent, a unique, adjustablé acoustic

distortiorechrirgon p&)dlﬂtéd/b)dﬂfé sidd\firifg dAvdrs,doRgisEiid YERi hér frequency
nmounted in a first sub-enclosure (a mai n chanber)
harmonighiaot notseyva teffdctivetyoredussitiarieves atoche risteasigr po sttiunocogphpaxed to a

vent. The side-firi 3\edr|ver is preferably nounted

front firilggsetups Ihe prientaden ofthefsidee-firing idriveroprovides am aeouskie low pass
air volunme of the main chanber. Asecond vent

ose
filter. Tﬁi\%'ﬁ@ 3&%%@6 eprovides & nagrowishdispersiop of audiggat higher

frequenddéy. [38ee wuéf?e"f'ﬂga‘fﬂ? s Fra e e 0 e Sipparrived gistpgtion

s reduc@f AR KA fipdefh Sid Bk 1EreH] 6P ke PRV it ir F sice
direction}f.a1s %)SSagrﬁ%aIl? lm%h ﬁ@&%ﬂ?éaefeeﬂ’ogé&é#rgcrg é@? gst?ng%lr i){(! getgfeeﬁ e

Secon pI vot
listener @dKEdudspEUker §)s&ng vihoutGh har‘ﬁg% rllhﬂlgthﬁa%egpe bPthe invention,
provi de a reasonably airtight seal

in one enshodlirBRY, EELLI@S-fitihg I6W BegRENGCRIRE is ﬁrﬁ&h?ﬁ@él néd forludio

as to provide vibration control. [Para 21] FIG 1 is a
reproductioragovening ffleqaéiicidsi avde3b irettR\vaid-bis s\regionpi.e. pcopeinly requencies
systemin accordance with one enbodi ment of the

y
approximpiedsisrthe #Ave B0iHarangle | oudspeaker system 100

preferably
[Para 20] In order to accommodate changes in the speaker listening environment, a unique,

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 air 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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i ncl udes a side-oriented driver 102 nounted in a main

chanmber 104. A first vent 106 acoustically couples the
104 to a second chanber 110. A SPCD8G2006/000062

woraho6/1e4e6rber
vent 108 acoustically coup/¥ the main chanber 104 to

a third chanber 112. Third ( 1 14), fourth ( 1 16),
and fifth (1 18) vents provide acoustic coupling

bet ween the respective main, second, and third
chanbers and the anbi ent environnent. The | oudspeaker

an angli&ir8Rde, Preretbf étriﬁnlsk' degy b%eghﬁnﬂ&g{\eg{u tﬁf&blol‘riinl %Qlttw% of the

fourth chanber ousi ng on
secondivénteTite gidts ate fref&rabip Ryosbd SK ghsket) chdre QbeérraBWtﬁrﬂﬁé/o -ring
bands. That is, preferably, e primary audio
type, to ppovidiuz reasnna‘biyeapmhgiuyeﬁ aothd sub-ehdosuren(to pravemgacoustic
' [ Para

drivers is higher than that of the main chanber.
the third ( 1 14),

leakagelyps whlk api prgyide vilwatiemeentrole.
1 18) vents allows the

th. . 16), d fifth
[Para ?-Eﬁﬂékﬂfs(‘% fiegeen (fdtang %M'e(eva;sqoa \%%a%maégr SYRKSetAAgCordance
ei th

i kS0P, o e B

mcludeE q as dé"—‘bﬂ&te@“&?@&d d(ﬁ?“‘untg&' |¥ E matd) ghagﬂgei L}%’&SR ABeRE 106

uced over range
acoustuééﬂ?‘t@ﬂ%lé@ﬂﬂé mbﬁ\sc%aﬁwﬁg o4 ?d”&k&%HP %ﬁamg P1d.68 Hééo?adfv'éﬁm 08
the tuning of the third thro vents to

acousticilf tewred theangin@htmbercTn/eRcd 8ird e?ﬁnib@awmz t Phivdn siel), Fourth
skill in the relevant arts, specific tuning guidance

(116), anté fitth §ehB)aventsqurovide acoustiy codipltmgrbunmafme respektiet mgint becond,
get enclosure size and the specific characteristics

and th"@Fhftrn%eré @ngddhe ambient environneat.nithe latidapasker 9yGtem100 also
e of the invention is not

fud Accordlége %i t he scog .
includes;ip the prefery ?J@bw'meﬂ & fausthaghpniher 28 liousing @A gg more front
conf.i.qu ion. ra2 Pr ef er abl he first .vent
fring drf7ge3 128, 124 ¢ BerrodeR i andl Halh 56w iey bari tEhaﬁ.lﬁ,mfﬁga%?v, the
d t cond,
primary 14 FegRod Aoy B gl tC e e AR s YAy B chac o
the main'ch@hbal. | ows fine-tuning of the enclosure's | ow
frequency alignnent. Each of the first through fifth
[Para 22]Tﬁé‘hﬁ1lﬂu§le RERIRY, 38!, Xhd ﬁﬁt‘oe(tl']XFIf r#brﬁ?ﬂﬁ%fi alnyfﬁthsﬁ‘?@fvé#ts allows
he invention i1s iI'ntended t race
the speakee&i bé turddamltiple fﬂ'éﬁbntlés. MJP@O\?E‘,WnBGOWd variable aperture
vent 108, either alone or in combination, are also configured to contribute to tuning
Accordingly, driver 102 excursion may be reduced over a wider 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 in the relevant arts,

specific tuning guidance is dependant on a variety 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 not intended to be limited to any particular

tuning configuration.
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range frommninmal, in which case the vents operate as
Hel mhol tz resonators (bass-reflex ports) to full

WO e@i6a0446€ danpi ng wherein the resistive vent SPEDSG2006/000062
| onger act as resonators B¢i8instead as resistively
danped ports. That is, in one enbodi nent, the

resistively danped ports generally exhibit no
characteristic resonance. As known to those of skil

in the relevant arts, Helnholtz resonators are tuned

[Para 250 PRIAGRN! irehrtd AL 906 ) o Ak NVRI ulod SERIBREGCR el Bbring

e | ow frequency response.

betwe@l thehdih eh&Mbar rOPaEthe 18bnHhRMBEE 11@! Fhd Y&Roh@védta 08 is a

second chanber 110 and third chanber 112, the fi xed
variablgppertturesrent thet allewd fiddurdmylofthe icablosure bivifreguesayatidnment.
vent 108 are | ocated on a commpn axis 130. In a

Each oftherfisst thepughififth vents is prefiarably resistively dajnpad6 Temstopa of the
askets such as O rings or

. .act as piyots %nd enmpl oy cet ] ] )
inventigh ﬁéﬂtegaﬁ%{ 5o PebereRfl iermretivasisiiesdanepipg.oThatds.dhe damping may
ange S BTRLE S P S5 RE b EE S SupRp b e

provi 1or . ! . . ratit
por) BP0 ek PAH e 1y BT 3 AR

instead A€ PéststiVRy dithelQfbril Mtk RNRUMR! el dinEhO R sREvdN gﬁ)ﬁ/ed

are provided wth elastoneric seals that pneumatic

ports geheedllyteikBibitnthap@dtevstic rbdohaRde! ASkidth i dos@bNskPRAkEr

assenbly and provide vibration danping as well. The
relevantscispHelofhdtzeresonators iaentunbd vex epecificfragiere in onfet ederthance
is intended to include any flexible washer with

and exteng the love freauenaygesnadisseal i ng characteristics. As
described with respect to FIG 4 below, in

urt her
[Para 24L'B (PEderdealiowithe mair shanmhenil Ag te mivoy selativs te the segonechamber
aling without additional

110 an ARG 3, 5 B s A e o RO b gsgond
v 10835088 AT E ARVBRLI 2 bEA S e Sfts Al pgrors
106 and 10456 5k R B R B b B BAE B
mecan i g oSl Bt SRR REAA R proce
vibration 86rtFol2This mechanical isolation helps avoid introduction of vibrations into
adjoining chambers. Preferably, though, the first and second vents 106 and 108
simultaneously functioning as pivots are provided with elastomeric 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 flexible 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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exenpl ary configuration, vents 114, 116, and 118 would
function as Hel mholtz resonators and vents 106 and 108
wowukdoses nerely as reS|st|ver danped vents BPET/PGLING/000062

[Para 26J Using the thred/éRanbers and where nore than
one of the vents is acting as a resonator, nultiple

vent tuning frequencies would result. As knomn to

those of skill in the relevant arts, the nunber of
resulting frequenci es depends on the anount of danping

[Para 28] The3ebpe0df thl vBRidrBis iARnHE to BGer PR al Pdbih Rt oNS BF fesistive
di nensi ons. The vari ous acoustic resi stances are

dampingrin the fidsy theowdioffeld veris. aThi9$,50r & aoh-linhiinglekamplehene
systemresponse to be controlled across a wide range

embodigfentdf theinnention afay dndiedt: lightlyldampedivattsd 14pél§.and Nérin.
t he speaker systemto nultiple fre uenC| es,

combmql%weu'rt]"a?q V§F-sa\;@c¢ﬂr@mw pravidadde Vgﬁ'én‘d) S dnseciepn
exernpi ) SontiFasial F5R5 a1 Poll € aBEa LA PR oS a2 §resonatr
and venl$o 4 (0 oo ek 0t bl T Dol o0

[Para zeﬁgsgﬁ tH?:&hFééecfﬁ%@}‘s%ndt%é?@ Tl d?e MRS thy vérﬁs % ddmpasta

ions. For exanple, by constricting the aperture

‘ p
resonatorr, mutiple idd8 turlif@fre@iénicies GoRINE bes B! ANBAGWH fothotd6f skill in the
speaker systemis reduced. [Para 27] As known to those

relevant gifts,3hé humbear ofwesuldhe fientieraldssdepehds po the amoum@f damging in
speaker in a room environnment affects the audio

each of th@ pmwétwayrasmat at endlasuredimsisione. Jpe sidous acoustic
pl aci ng a speaker closer to a room boundar%ge

npl e,
reswtancgwﬁ ¢ Brighagily gmployad a¢ ﬁéiets'ypute%h t%a'mweéwsqsab@fw&ett
m boundar i eB%y

w f
controlled AlfogtE WifE fahgf A el pindots EfeHea By bt ft 1abjq FREPLIS e
tuning thégé%@g%yété*ﬁéw i e Paiciet, IoWs? S s S il Spund
e A A R e
speakers. %ﬁﬁﬂl@%pbhﬁreh@nﬁﬁg gf LR 10888 tHe Yhikd RimbE EAWRRMIMRS tuning
to the upper frequenci es. Conversely, noving

of the encld3aresSRaakejuchay iﬂb@imél‘a‘t\'@éhabmgmfé Sptlakerao &%ﬁh dpdivdig iy

decreases the | ow frequency reproduction.
different pasitionslafcreexsinigie, WA dobeticting ol apartue it hehtrlefm e lowl y

danped ports and
frequency extension for the speaker system is reduced.

[Para 27]As known to those of skill in the relevant arts, the positioning of a speaker in a
room environment affects the audio reproduction characteristics of the speaker. For
example, placing a speaker closer to a room boundary such as a wall has the typical effect
of boosting the low frequency content. As used herein, room boundaries include any room
surfaces such as walls, floors and ceilings. 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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encl osures are configured to provide varying |levels of

| oner frequency augnentation to conpensate for
waledobroand boundary effects., Preferably, the vBCT/862006/000062
pi’dd with the main chanber 104

aperture vent 108 is cou
such that rotating the direction of driver 102

forwards and rearwards (by rotating the main chanber
104) respectively causes a correspondi ng i ncrease or
decrease in the aperture size. The configurations
the lowePmiRIw? frebiflentRts it Hie GIPeP fiBNGR frRRadicRs! h:%nﬁé??@'}‘ §hoving the
system characteri sties to be Custom zed for the
speaket fasthenawdy fes iarvediing ither[foahdagGlecfeases the low fregliengy am
illustrating a plan view of the speaker system
reproduckipus trr zacedtianee Witlovariouisrenglmsiimeiatn cdhewegistivelyalamped ports and
enbodi nent of the present invention. For clarity of
enclosures| a5 configused ta Provide vantnadrvels f lowet fragHsory aw@e'}mo" to

Ll e S T

coupled rvﬂ&ﬁ{tsﬁsnﬂg% raf)gs]'gl é)% n%xch ilmq %&l&g Sllnglél{éctlfg é’f }é?%r I(U}nl‘anﬂards
and rear\kﬁfdsaﬂ%{l Pot@fifeg ¥ Rdin chBmbbe (543 Hﬁ%ﬁ:@&e@f Qb&ﬁ%on&i‘ﬁ@
fie geonetric

pi vot/vent conbination Is

increase @2 deéreasy intthe ag&td}e glxaIMRE cohfigihitieisVafbated in various
enbodi nment s, pivot/vent nmay be | ocated at any

embodinmdueendhm:ﬁtei spRakdr sgsteml chagicedtisGccanbe cusedrhized Farthe listening
exanpl e, the pivot/vent may be | ocated at eccentric
environmeotsati ons that are also not in line wwth the driver
is. [Para 29} Al t hough the scope for the invention,
[Para 28] |F£G i2rit érﬂi%ﬂfa'l"d lestraging amiarawywaﬁgﬁn speakert systeghillyptrated in FIG.
. nber relative to its adjoi ni ng_chanpe
1in a‘"-c"@%‘h&"tgMGWW'%M&S&%?@SW%EW'&%E@ f%ogw@stm’d":

the seconfi B thER Chargbef B0t shneccetror Bre palihe o2 SeBhit i
general oﬁ&&g{i nﬁgan\ééILc\F’\b%P?@E?Fef&Ingi!uTu !al?c;lﬂ‘%hml? 158?5%?@ by

I'S confi gure
first vent %a [ERY) 15 ad Sdcoh§ Vé‘ﬁiﬁﬁﬁé g%t)bl t(t‘é’sf%eq;arﬁme' a{peh{lré) h?n the
nge o otation provid

rel evant arts, a greater

illustrated! difbdtifent, ke pi 8 év&ft%@ﬁﬁna@ﬁﬁqﬂdcﬁtéa%‘?ﬁé béométﬂarcant%ebf

The first vent 6 acts as a pivot and al so provides a
the main ohamber.f r al®esdtive ietnbodiments, the pivot/vent may be located at any other

0
-

location, i.e., located eccentrically. For example, the pivot/vent may be located at eccentric
locations that are also not in line with the driver axis.

[Para 29] Although the scope for the invention is intended to extend to any angular rotation
of the main chamber relative 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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conmuni cati on between the main (first) chanmber and a
assenbly or

second chanber within the nmain speaker
(pi vot assenbl yPCEHEGCH06/800062

wenabosidse. The second ven ?@%
pi vot and provides a

a variabl e aperture vent
acousti c conmuni cati on between the first

means for
and a third chanber within the main speaker

chanber
assenbly. [Para 3 ] The second vent 108 in one
i ncreases the aperture size when the first

enbodi nent
under%f&&: ﬁg ﬂ{sdgg gi glﬁill zr;/ gite\érrehieg%lé th}éfo%g#eggértr%@@&fq’ﬁtahgﬁ phdviils the
and reduces the

potential fdreyredtersRakied b&ifitsem axi s 2 19),
aperture size when the first subenclosure is sw vel ed

[Para 30bThe first véng 106actsals a pieotsind alkkser proyidb e mdans frakadstian,
this enhances or reduces the bass effect. For exanple,
commuynigagipn hgtwaea the naincfissthehant®d andd setenddctiamber withintbe main
rear ds (represented by a - angul ar change) .
Spea"e{:iaﬁf&{v@@"c‘?fse(’i‘ﬁ’gu'ﬁpgﬁ% Sgcend ventst 4Ry (pivies afﬁembbgéstsaétap@f'ab'e
ased. The attendan

aperturd Ve SdIECL ShA P Xmeft for Acousgf comEMBUPE ey the frs

crease inm ,
h&QleRi-d Stde-firi I firing) driver
Ch?mbﬁgg@?éﬁﬁ%?@rﬁ %’I@g]ég&@rmélys# g%ce%ggéee‘?é@h abl e for
[Para 31DTTRE Sdtond veat 108H dre @MBJAfmERURGRAES (fe QpertJrF 3fze‘0@4eh)the first

210 surroundi ng the speaker system Conversely,
sub-endlasued ismpdvaték (swiveled) bewdpas thbQford WF ihd Sdakéh/sein Y60 (1dRa3rds
faces in a forward direction fromthe nom nal

the listengrogpeaken sygtes axdis 2l B)) add Pedexcpartidsapeh@regies whee the first sub-
he | ow frequency extension and reduci ng

i ncreasing t
enclosurgigyswiyeled ngqssds thegieappfibe sperkec bystem. imoperatiom this 2nhances
he mai n chanber 104 forward al so ains the

duc 30 . . the
or reduces the bass gfifect, kor exagple.Hetatlag the maiiehambard 0dand itsdriver to
f the driver 102 hel ps to nmaxim ze

face fea’\;’E’?s 3@4@%3@%"& angular,changg) copgirigisthe apergirestaysing the
. ' b [ wel |
mid bass Dbl of S Efidiulc n o P ARET e BB iGeesedh ol pass
oupu, £ 1 e 7 T30 OF O LGS o g ol 102
renders tHeO3pRERér s9Stetd Mokd $HEbleol Ef‘ac?tﬂgnwthigph%ﬂpﬁlq btognhfgvi(é.g.,
the scope of the invention. Itis to be appreciate

rear wall) 2 h@suitrbending dsPgRUREr sy¥RhE T rdeR FoRAHG td Maglac#gmber 104
S

interactions will vary in different frequency
such that thediriver #@p éavdai a fotwahbdiredtiondrath thé\RommMatisinefkaig direction

212 expan?:lrs] %flng :;;rﬁlsre, increasing the low frequency extension and reducing mid-bass
output for placement closer to boundary 210. Rotating the main chamber 104 forward also
aims the driver 102 away from the rear boundary. In both cases, the orientation of the
driver 102 helps to maximize the delayed time of arrival of the distortion signal as it reflects
off room boundaries, as well as to reduce its magnitude at the listening position 218.

[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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as well as the actual distances between the encl osures

within the | oudspeaker system and the boundary or
the scope of the i nveat/sG6I06/800062

whomadessses. Accordi ngly,
|lddd8peaker systens providing

i ntended to include all
an adj ustabl e acoustic |oading nmechani smconfigured to

adjust in response to a pivoting novenent of the main
chanber. Hence, the invention scope includes but is
not limted to | oudspeaker systens that increase

is to b Hh?l‘&:ia{e%@hsthe'?oJJsE@eHc%B ?%st%ﬁ%ﬁ? 6(?%“ I%; fidlet tﬁrtlg%tc{é Sl" vary

the v

in diffé¥eht frétﬁlehé\}lgaﬁ’%%h@rls éé/erhﬁiﬁ otnhtﬁE t@hifRg Of felBBgsJetkdr @¥Elbsures
only a small portion of the human audi bl e frequency

as wellranpe actEdlfdllehcestHéﬂv@@Qﬂ@ eAtlesurbwithinahie dslidepéakeal system and
vents that constrict when the driver of the nmain

the bogndareachagulages. sAgiondingly, the wesmksoftthe irfveotien tsfintepded to include
speaker systemas well as those that provide any form
all loudépe%{i@é sysieras pEpvidiogram adjustablel agoussic lp@dlnﬁmﬁm'sm@ﬂﬂ@"&d to

d hanb f Par FIG 3
s R B P . B o
th nbadi t f .
e T T R
et B 4 B R R B

well as loﬂﬂ%eﬁﬂeﬂ’!v&fé‘nﬁ that %%Elgﬁé@{@&%?oﬁw%ﬁn@éﬂ [FoEibABEEHR human
, the invention is not solimted. That is, the

audible ﬁ@qmc?fraﬁghae Rurehef, ithe sedpRlldcdRcluded &d J&ﬁdﬁﬁ vbﬂts&hhnamhstrlct
to any configuration of speaker system having the

when the ldsimereafshe imain sebienclosyraispigdtetitowariadhe fiontof tiegpeaker
acoustically joined only by the vents. Drivers 306,

system agoFelbasethpse that providepanyr vmof,apm@vdmsﬁnants«egaﬁaa%to
sub-encl osure to Brow de m d- high frequency pl ayback.

movemept gf the goppledimain hARYr system 300 as wel | as the

T e Y

accordam%&I W@og{ %"P%‘g‘%‘ﬁ@ﬁ%ﬁé?f@esﬁg |J the t['ﬁg gﬁﬁﬁgﬁﬁf\b&yﬁﬁ@shown

with a drRrEPgb-g foa ?i‘d?—ﬁ’ruﬁgegﬁé}ﬂ&% Oﬁtlﬁug!n%nbﬂé"gﬁhf)fjfn?@ﬂfﬁﬂé heen
LTl Nngl ow m

10 SI conjunction w

descnbecﬁﬂrﬁh bﬁﬁ@uﬁéﬂa\‘rﬂfer@%@a@dfﬁlm a {drbbéhdBsdrd s @dh &7 dnefisure 308,
he scope o I nvent1 on,
‘the mventlon is not so llmlted. That is, the scope of the present invention is intended to
extend to any configuration of speaker system having the chambers physically separated
from each other and acoustically joined 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 subwoofer. That is,

preferably the loudspeaker system is configured such that the subwoofer primarily provides

audio reproduction of the lowest frequency audio signals in conjunction with a side firing
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however, is intended to extend to configurations of
the system wherein no separate subwoofer is utilized,
woaoosemasspl e, where the | owest frequencies repprPaTce6/000062
are provided by the side-f24l8ng driver. Preferably,
the low md driver covers bass frequencies up to the
| ower m drange (about 300 Hz)1 whereas the m d/ high
frequency drivers described herein generally cover the
frequency range from about 300 Hz to 20 KHz. fPara 34]
/ t hout i n t] o limt the i ntio
tow mifl i bis v SRR o ftﬂﬂ}%@@%gﬁ BHLer: [The SERRR Flgiae invention,
on1a ut 2
howe BTtk Ktend o BOMEM A RIS 5B G B0 p e
subwodRP utm%@d Hor "eQarﬁﬁ@owF@re e FoWegt ﬁéqﬂngﬁgtfé&gg@&%ﬁé provided

cover the range from about 130
by the [sickerfiridep Hrivdr GBreférAbB thedoW i HPRER EoiBlsybdsh Frégliémie® up to the
erspective views of vents in accordance with one

p
lower midsaterfeout300tHE, wherezsnthe inmid ghigh Grequéricdridérs described herein
illustrates a fixed vent 400 such as vent 106

generally sover Hifelieqienperange fionmabout 30arHreto 2008HzNd t he second
110 as |IIustrated in FIG 1. That is,

er
[Para 3?@ uf dhanyawey JESMBHNG torliraig the 'Bm'tflS’BLﬂ"HrfOﬁ'A'PéW%e Ryfrposes,
bass ff?@ehﬁ?%ﬁsgerﬁﬁ%%xééaZr”an%Fe;r heibar Fora FELU2 yiceange rogyencies
cover e d e B Tl go@ﬁ%ﬂg&*@%ksfewﬁg bR s cover
the rande¥réM@bofit EYRNHz 86 A5o ¥ Kigce further detail S wi |l
not be provided herein. [Para 36] According to one
[Para 35¢ RIGSO4ARAY 4B ®6spettived) fllateste iperdpkeivedows beventy inaletérdance

aperture vent/pivot (e.g., vent 108 illustrated in

with ond~¢r@bodijnent of thagseden® irvdnttomiFIG) 44 ilostrateaa ifixed véntet00 such as
di scs including at |east one slot and preferably two

vent 10 pesilieneddietween thepaais ichamberd! (oarsd thesecamd dfanbies 110 as
the first disc 404

. ngerture I s effectuated &/Q:rotatln
illustrateddp £{G-\le That is hdedixed vanid G map be Sorsred fram tuh@laammﬂa' of

en the annul ar slots 4 10-41

suitable F%S{,ﬁé@i‘gbg F%@gﬂonﬁg@hr@gmq materigfs afshl@own to those of

critical ut a reasopabl e
skill in the reﬁavar% ar*s Tec%mques for provndllgng acoust?c res:nstance in vents are also

known to those of skill in the relevant arts and hence further details will not be provided
herein.

[Para 36] According to one embodiment, as illustrated in FIG. 4B, the variable aperture
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 effectuated by rotating the first disc 404 relative to the
second disc 406 such that the amount of overlap between the annular slots 410-411
increases or decreases. The composition of the material is not critical, but a reasonable

degree of “air-tightness” is preferable. It is preferred that the aperture is sized as a
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degree of "air-tightness"” is preferable. It is

preferred that the aperture is sized as afunction of
and i BCTSG@6/000062

woOheaocaot4eal anmount of resistance needed,
det ermi ned toget her with ¥3@8ot her paraneters of

design. The first disc 404 of the adjoining discs 402
is coupled to the main chanmber ( 104 in FIG 1) and
the second disc 406 is coupled to the third chamber (I

T2 in FIG 1). In this way, novenent of the main
nstriction or

e e R U R —
the otlf%??a%&g Lf Bkgié}ﬁ(r:‘ih? firle E'esﬁ ap? i%g ﬁ{easc}f%hfe @p%gqs:{bgdf I%céupled to

tening envir n

the maf cRdbep PRAIRIFICYS HBEth&s@bhY Qisk Qoﬁ@é tSupdd f%tﬂi’n@ghiﬁpamnber
I ted e room The discs

boundari es or objects located Int
(112 idRE. Bndn &iSway,ene@hidng of 8@ rh&lh cRafibacHPditaidousyaBsts a
when assenbl ed and form apertures of varying area when
constrictien ofi expar<idn anhe4pertaregaliavwing eok tatibrig vfethe chamcteristics of the
other. Materials used for the apertures are not
speakey systenatp thedistaning emvironment i partiouler themasitiomingsefithe sgeaker
is“grovi d?d bet ween di scs 404 and 406. According to aﬂ
system gelativefawalls og Rt sawit bouidatiesierzohiacts fncataddin the fagnire fhe
. ' encl psure .consti,tuting main chanber 4 an
discs 40} &b 4085 O fSUEf 54 Stnthefrar e LS e e form
sperurde el S0 MAEH Y gSEAORLRE e ofd Ayl ool T 8 ot
Materiald@Sed for B si5tufbs Kretrd® 1iRAEH RP4V: ) ghsbh RD6F
sertalf Qe o W S90REH e IRAGH BUAed (F Beest ke b
sealing iS ipieviddd iet@edh disey 404 ald 406 Abdording €6 ah iaRBrrtivé BRbodiment,
driver size, the enclosure dinensions, the frequency

disc 404d$ intagrelleformed dvithhthe @nglosurb @bnaftotind endin slizaniedr 1@acaridndisc
axis of the speaker driver. [Para 38] FIGS. 5A and 5B

406 is integspllydormed withichambenl B2. pThat is il a pacticilaembostimenty disa404 is
of a speaker systemin accordance w th one enbodi nent

molded wjth theenslosdrerforminganainshamper 104 and dise 486iimmpided with the

ot nechani sns 504, 505 are focated at an

enclosur%@?gﬁg?t&@%i%gmb%hl%n the main chanber 502. By
tpara 3717 Btqulfic BREds ProvBlatibaha sidsirmg drivel fesridadvia tyndion of
the driverh?{ee; :tlﬁélclosswee aﬁnéﬁio%@,péhie?geqtugn%nofq h{eirgsq a?r)ld ]tﬁe gﬁglg tb@ﬁrf}een

the listener and the axis of the speaker driver.

[Para 38] FIGS. 5A and 5B respectively illustrate plan and cross sectional views of a speaker
system in accordance with one embodiment of the present invention. As illustrated in FIG.
5A, the vent-pivot mechanisms 504, 505 are located 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 flexible
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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gasket forned in the vent-pivot 504 when the
side-firing speaker driver 508 vibrates. Provided that
WO b@ocaodsse | ow friction between the tubing 5 10POFf/SGH®6/000062

vent - pi vot 504 and therespegtisve main encl osure walls

516 and second chanber 514 walls, a single o-ring 5 18
for the pivot assenbly (vent-pivot) is expected to

provi de effective danping of the nmain chanmber 502
novenents relative to the second chanber and third

chanber (not shown in this diagran). According to an
t5 1dewalisy @ singletqrising 518 for

respERUve Ml PRRDsYRWAHSBHA andssreand shambgn |
the pifdk aBiel e RCBNED 4° Biticistbinaonah AERRIVE Hampins: ighe T
chanfbaf F bP folShEits fr&ﬁﬁ?edto'cti 85@?0&%2@%&%§é§%¢dz¢a%@e§ (not shown in

I guration IS expe

con
this digjFam). AREBrding! tdl T RItEative dhbotimbhd Qﬁ%ﬂl; iﬂs rﬁ]fgg%‘ Eﬁgﬁ%ﬁ Wﬁuitable for

sectional view of the vent-pivot néc
pivots lockte€.onoh neaxckhe Aar &ti9B06, RS 6eld-ARgé ald Piikioned between
5B-5B. Preferably the second vent-pivot nechani sm
the tubsy 10 andathe diolesFoemerpir tha eaclusurt wadlns This Coaflg@aticmBvdxpected
~in FIG 4B. It is to be appreciated that the scope of
to provide greaserigorniianee arsl darwpinge FIE. 158rillustraives ajcress sentional view of the
i vot_and variable aperture

f.orm ng the vent-

Ve“t‘%%?ﬁa‘?ﬁﬂé?fémoﬁﬂ‘*a%@ MiFlds SArand taken aleg grasgsastional lines 5B-58.

et i Do B oA b Y o8B e o construced 2
det ai

shonn YD 43 SER LG54 s i B S i e e
techni@RB#6ERFmingahe Gsﬁttﬁivat SRPRGR Ief‘%grt'gg%}é%lag%ﬁ%rﬁg Br & B&%mbfles and

practiced within the scope o
that thé\diagrainggroyided Bfe MePAR Mus@RIRRMUIBrRIGH rAdre dntbddfments.
considered as illustrative and not restrictive, and
[Para 39)Adthiongle the foregotngniivehtforifas! heh idederibedtih @ oHR! dbitaibfor purposes
_given herein, but may be nodified within the scope and
of clariy@fiundérstandingf itwilt baappacattiak aémain \thaigdssindl rabdibidations may
Caimi1] 1. A |oudspeaker speaker system conpri sing:
be pracficedewithie fagsrepe lof thengprentied slainds.i Aetordigly; te priesdnti t s
.rear surface in contact wth the enclosed air vol unme
embodifgents ge b censidpped as Hluswatbrecrnsinatirestrigidvaaand ghe Inyention is
not to b& ﬂH\E’tleg go Ehoe équilsngilvgn ﬁgl%m,) %Lt Pn%y%ef rllugdsht‘ie(\i/ \?vri]tthin tzm.dscope and

equivalents of the appended claims.
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a third chanber acoustically coupled to the main

chanber by a second vent; wherein each of the nain,
wa@ewonaide@nd t hird chanbers include a vent couptEEGL2006/000062

t he anmbi ent envi ronnent am8/Wherein the second vent is

a variable aperture vent. [Claim2] 2. The | oudspeaker

systemas recited in claim1 wherein the nmain chanber

is pivotable about the first and second vents relative

to the second and third chanbers. [Claim3] 3. The
.claim2 wherein the

| oudspeaker system recited i
vari abl e aperture vﬁ[fa'i 'S gBUBFEdS't o constrict and

expand with a pivoting novenent of the main chanber
relative to the third chanber. [Caim4] 4. The

| oudspeaker systemas recited in claim3 wherein the
mai n chanber is pivotable relative to the second and

[Claifmhi]r d. Altapdeskdripaaken Bgtethicomplising: at | east +/- 10
degrees froma nedian position. [Claim5] 5 The

a main chatshee diaeing syfirstednives mosatedadith fts cdagiswifaceih epatagt wisl the
mai n chanber is substantially oriented such that the

enclosed mistvolime, ef thejmain chambersi de di recti on per pendi cul ar

a secopd st scpestrall equried ibe e suaRe bvey e ing and

. ited i laim21 fuyrt | S
a wirci BErhEF acolisficly Thpoisd ko (e RTReiBefn  sehhilnd IARREA cach
of the filn, LERR L HE O PUE e RAe R kel B BRI fironment

and wHeRén B $bcbR@ VB is h Gh@AbT: dperfure VR | Oudspeaker Sys;ﬁ:jn

as recited in claim6 wherein the fourth chanber

[ClaimSET ONArHélbi@petleiibyitain Hiretitedidigur @Hede the main chamber is
reproduci ng audio in a md/high frequency band. [C aim

pivotab®d atfbut Thefitso udd pecnerveatssekmivaso thecietant and third ¢chambers.
wherein the second driver nounted within the fourth
[ClaimcHarib dheileudspaikegsysiemtas recitad inlnimanwherein thg variaple gperture

axis between the listener and t he speaker system
vent is coupled to constrict and expand with a pivoting movement of the main chamber

relative to the third chamber.

[Claim 4] 4. The loudspeaker system as recited in claim 3 wherein the main chamber is
pivotable relative to the second and third chambers in a range from O to at least +/- 10
degrees from a median position.

[Claim 5] 5. The loudspeaker system as recited in claim 1 wherein the main chamber is
substantially oriented such that the first driver fires in a side direction perpendicular to the
-axis between the speaker and a listener position.

[Claim 6] 6. The loudspeaker system as recited in claim 1 further comprising a fourth
chamber having a second driver mounted therein and conﬁgured for reproducing audio

having a higher frequency band than the primary audio reproduction frequency band for the

main chamber.
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[Caim9] 9. The | oudspeaker systemas recited in
claim3 wherein the pivoting novenent is configured to
woeec@dnogbout a vent pivot axis and the vent piRCOI/SEXI06/000062

| ocated to substantially indamssect with the first
driver axis. [Caim10] 10. The | oudspeaker system as

recited in claim3 wherein the pivoting novenent is
configured to occur about a vent pivot axis and the
vent pivot axis is |located eccentrically fromthe
first drjver axis. [Claiml | .. The loud k
(Claly e 7 Toe lgFodalier St eshoshic i Qe HeJo4 T gigmber
fir . , resistiv |
and eohd it Dbl BH oL bgBE e A EIGEAIGH n'Ehnla/bigh freauency
| east a subset of the

band.ecited in claim1l wherein at
first through fifth ports are Hel mholtz resonators.

[Claintiggi 8) T loddspedker dysraaspaaliedd MmykdiANG wherefriheadcdn driver
claim1 wherein the variable aperture vent is

moungethwithin| thel fauyrthmchaover lisgrnifigumsdenifirg sulb stamtial lyalongdj the axis
discs. [Caim114] 14. A | oudspeaker system conpri sing:

l
between e listenefiandrthp speakegsysteni ver firing in
.Supst ially a side direction re|ative to ap axi s
(ciaiged £iine foidsaRats dvsssmes cedpldnalegm 3 wharder the givodag fpvement
. acoustically coupled t.q the nmain _chanber;.a
s confi A 2 pBREPOUES bt i ht B R g SenecPval SR APRREd o
ey ' anber is configured to
Sumtﬁ?@'ﬁﬁr&gf%%@l t;ﬂgtfﬁ_%t%wg?m?g’e second and t%i rd
[Clairfi NDTRO! Phe RUHsPUARELHRMIESREREE In QNipt §WHepei B pidstimy
such that the acoustic properties of the main chanber

movernantys ¢onfiglddoldSacinabiodit atveRipivdt dHianththe vehepiet axis is located
relative to the third chanber. [CO aim15] 15. The

eccentficaliy Sma ke firsydtieanaxis.recited in claim 14 wherein
conmbi nation vent pivots |ocated between the main

[Claim: hdhbbrTherldudspenkesfsystem asoedited! iarddaimhl wiersimatbleast a subset of
enabl es the main chanber to pivot relative to the
the firs§ ghrgugh fifth PoRisade eesistively lampead yeatsi des acoustic

C ' et ween sai d chanbers.
[Claim '?ﬁjlo II 2 [J'gae ?ou&ls\%eaﬂ(er system as recited in claim 1 wherein at least a subset of

the first through fifth ports are Helmholtz resonators.

[Claim 13]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.
[Claim 14] 14. A loudspeaker system comprising:

a 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 third chambers, and wherein the
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[Claim16] 16. The | oudspeaker systemas recited in
claim 15 wherein the conbination vent pivots are
wo eooaaai4ed ong a pivoting axi s and the pivoti ngPERBE2006/000062

substantially intersects tiieyugai n chanber driver axis.

[Caim17] 17. The | oudspeaker systemas recited in
claim 15 wherein at | east one conbination vent pivot

is a variable aperture vent configured to
si mul taneously vary the aperture size in response to a

Ak ' i MRaih @hdribe i
speak e ERNAATE i IAE B SIDEG e et endher vary i
resp@fsc/t6 ¢oth@sh bftifel AiMchambliaeRtile td\eQRRAICASMBEZE I N the
vari abl e aperture vent is controlled by the overlap in
[Claiopdrsi] n§sTHe londspsakadjyaeainds rdtisaebinfddim NMpwhérein/eintbination vent
[Caim19] 19. The | oudspeaker systemas recited in
pivots lagated IBtwéesrtbie main ehambarendieach hethessieconchantbihirdichambers
oriented in a side firing direction relative t% an .
g(sand provides

enablep the@aid shamben i pixelrelasivg rythesgeens anding fham

scoudf o L SR SRSy Lo | oudspeater system
(Claif) 67, SHE MMheBEANE T B S0 8l fin 43RBT R Efoination
vent pivots are formed along a pivoting axis and the pivoting axis substantially intersects

the main chamber driver axis.

[Claim 17]17. The loudspeaker system as recited in claim 15 wherein at least one
combination vent pivot is a variable aperture vent configured to simultaneously vary the
aperture size in response to a rotation movement of the main chamber relative to the third
chamber.

[Claim 18] 18. The loudspeaker system as recited in claim 15 wherein the opening size in
the variable aperture vent is controlled by the overlap in openings from two adjacent discs
forming the vent.

[Claim 19] 19. The loudspeaker 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 aﬁd the loudspeaker system

further comprises a fourth chamber having a front firing second driver mounted therein and

configured for reproducing mid/high frequencies.
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