A MULTI CHAMBER PORTED STEREO SPEAKER FI ELD OF THE | NVENTI ON Thi s invention
relates to stereo speakers and nore particularly to multi-chanber ported
stereo speakers. BACKGROUND OF THE | NVENTI ON A ported acoustical enclosure,
al so coomonly referred to as bass-reflex, vented, or phase-inverted
speakers, HEQXHAOHRBN duct, which includes a sound pat RGIF&R00EMRMI cat es
the internal box volunme of the enclosure with an external portion of the
encl osure, in order to produce stronger and deeper |ow frequency. The box
tuni ng frequency (Fb) of ported speaker is defined by the stiffness (Sv) 16
of the internal box volunme of the enclosure and the air mass (Md) 14 in the
sound path of the port. The ported speaker 10 is illustrated in FIG 16 and
the equation is shown as bel ow, which js equivalent to the sinple harnonic
notion of a spring system 12 showmn in FIG 1A Fb - 1 VSv 21le M If an
extra chanber 24, which has the sane volune as the ported speaker, is added
to the ported speakeA MHhTl CHAMBER PORTEDSBEREDSREAKERartiti oning wall 26
bet ween both chanbers, the equivalent spring system22 is shown in FIG 2A,
t he box tuning frequency will increase to 1.414 tines of single chanber
ported speddELD ORMEHEWVENTEN sinple harnonic notion of a spring system 22
of the two chanber ported speaker 20 is represented by the equation:

This invention relates fo stereo speakers and more particularly to multi-chamber
ported stereo speakers.

BACKGROUND OF THE INVENTION

A ported acoustical enclosure, also commonly referred to as bass-reflex, vented,

- or phase-inverted speakers, has an open duct, which includes a sound path that
communicates the internal box vlolume of the enclosure with an external portion
of the enclosure, in order to produce stronger and deeper low frequency. The
box tuning frequency (Fb) of ported speaker is defined by the siiffness (Sv) 16 of
the internal box volume of the enclosure and the air mass (Mo) 14 in the sound
path of the port. The ported speaker 10 is illustrated in FIG. 1B and the equation
is shown as below, which is equivalent to the simple harmonic motion of a spring
system 12 shown in FIG. 1A.
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If an extra chamber 24, which has the same volume as the poried speaker, is
added to the ported speaker, and the port is placed within a partitioning wall 26
between both chambers, the equivalent spring system 22 is shown in FIG. 2A,
the box tuning frequency will increase to 1.414 times of single chamber ported
speaker. The equivalent simple harmonic mofion of a spring system 22 of the
two chamber ported speaker 20 is represented by the equation:

Fp'= L2 =1.414Fb
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¥ 2 nort 34 is placed within the front wall 36 of the extra chamber the resulting
iwo chamber ported speaker 30 is shown in FIG. 3B. The equation of the
equivalent spring system 32 shown in FIG. 3A has two tuning frequendies:
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The lower box tuning frequency of the dual chamber 30 is reduced to 0.577 times
of single chamber ported speaker. The upper box tuning frequency of the dual
chamber 30 is 1.732 fimes of single chamfer ported speaker. The two tuning
frequencies can be adjusted by changing the port tength (L), port cross section
area (a) and volume of chamber (Vb). The related equation is:

=52 1 . where ¢ is speed or sound.
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Additionally, conventional three chamber ported speakers are generally able to

provide a lower frequency response than single or two chamber ported speakers,
and reduce air turbuience noise, reduce excursion of driver and increase the
power handling of driver. A typical three chamber ported speaker 40 is shown in
FIG. 4B and consists of two drivers 14,44 mounted on partition walls between the
chambers and in separate chambers 16,46, respectively, and sharing a common
center chamber 24 having a port 34 which is producing low frequency. The
equivalent spring system 42 is shown in FIG. 4A. However, even with
conventional three chamber ported speakers the acoustical performance is also
hampered by limited low frequency response and air turbulence noise.

Mo 2 !.F port 34 is placed within the front
wall 36 of the extra chanber the resulting two chanber
shown in FIG 3B. The equation of the equivalent spring system 32 shown in
FIG 3A has_two tuning frequencies: Sit=Sv 2 1 it SV SY 11ilSV FOL =-

ported speaker 30 is
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(Sv+SV) Mobr Mo 1+ 251v 1.732Fb FO I Mo The | ower box tuning frequency of the
dual chanber 30 is reduced to 0.577 tines of single chanber ported speaker.
The upper box tuning frequency of the dual chanmber 30 is 1.732 tines of
single chanfer ported speaker. The two tuning frequenci es can be adjusted
by changi ng"?R¥*BHPT8 | ength (L), port cross section ar EEVIHOQMNOND| une of
chanber (Vb). The related equation is: cal 11 =, where c is speed or sound.
21,1 VL Additionally, conventional three chanber ported speakers are
generally able to provide a |l ower frequency response than single or two
chanber ported speakers, and reduce air turbul ence noise, reduce excursion
of driver and increase the power handling of driver. A typical three
chanber ported speaker 40 is shown in 1 G 4B and consists of two drivers
14, 44 nounted on partition walls between the chanbers and in separate
chanbers 16, 46, respectively, and sharing a common center chanber 24 having
a port 34 wHiash I $hysr achesidnty altewiate dhpprabjems lagsasipied siitbneonypmtiongl syst em 42
is shown in FEl r ' [ t ported
Speakers SIS sbHBKE ThaY R, WeAd oWl oot siirEl sfOdTPRL
frequency repoes theamepustical perforniapoe end @ixtsed the low frequency response of

stereo speakers and provide a stereo speaker with reduced excursion and

increased power handling of a driver within the stereo speaker.
SUMMARY

An aspect of the invention provides a multi chamber ported speaker comprising
an enclosure comprising a shared acoustic chamber having an external pori for
allowing air external of the enclosure box to flow into the shared acoustic
chamber, and at least two additional chambers comprising a corresponding
internal port in each additional chamber for forming an air passage from each
additional chamber with the shared chamber, each additional chamber
comprising a cotresponding driver mounted through a wali of the chamber and
enclosure box for forming the ported speaker.

In an embodiment, the multi chamber poried speaker comprises two drivers
mounted within front wall of first and third chamber of the ported speaker. In one
advantageous embodiment of the invention, two internal vents connect the first
chamber and the second chamber, plus the second chamber and third chamber
of the ported speaker. An external port allows the air from second chamber to
have access to the air outside the ported speaker. The operation of intemnal port,

external port and second chamber provide a low frequency response.

An aspect of an embodiment of the invention enables a ported speaker fo
operate with two drivers elecirically connected via two independent stereo

signals.



3 There IF thus a need to alleviate the problens associated with
conventional ported stereo speakers. There is a need to provide a conpact
stereo speaker to enhance the acoustical perfornmance and extend the | ow

frequency regRRRsseRf Stereo speakers and provide a Steﬁ&%(ﬁﬁ@ﬁbﬁ(ﬁﬁ?"“th
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reduced excursion and increased power handling of a driver w thi he
stereo speaker. SUMMARY An aspect of the invention provides a nulti chanber
ported speaker conprising an enclosure conprising a shared acoustic chanber
havi ng an external port for allowing air external of the enclosure box to
flow into the shared acoustic chanber, and at |east two additional chanbers
conprising a corresponding Internal port in each additional chanber for
fornming an air passage from each additfonal chanber with the shared
chanber, each additional chanber conprising a corresponding driver nounted

through a WBRIEPDESERIFTGNOF THEIDRAWIRGY € box for form ng the ported
speaker. I n an enbodi nent, the nulti chanber ported speaker conprises two

drivers nounted within front wall of first and third chanber of the ported

speaker. | Nin0BRieRAMAN ERBBGHTARITRO GhdBiVenfidn ?E;ﬁ@%;&'&pﬁ?}é@ tch%}'l rnal

-vents connect ttle ihr st chanber and the secon econd
chanber and"Td§r$R0d Ry weY of en-limiiatyerexamplefeatn dhe follewing desaiptioptaken al | ows
the air froicARABSbroORRNYRRY adcBmpaNfin8&HystiA viHG: fKe' i ported
speaker. The o Iecl?at,i Qn of int e?ltr%al ﬁ?)%lrt, eft’_gr%ltﬁaqu‘ lgagrrﬁgg% e?@@i)eﬁ%schanber
provide a | ’&%‘ﬁ%ﬂ%ﬁpr@g&w@@nwra@ﬁw@g@ns and potons, medin which:he

i nvention enables a ported speaker to operate with two drivers electrically

connected via t i ndependent stereo sl gnals.
#I%. 1>S\PB S ow% harmonic motion springg system (FIG. 1A) to depict a diagram

of box tuning frequency (Fb) of a single chamber ported speaker (FIG. 1B);

FIG. 2A-B show a harmonic motion spring system (FIG. 2A) depicting box tuning.
frequency (Fb) if a two chamber ported speaker (FIG. 2B) with an additional
speaker to the ported speaker shown in FIG. 1A-B;

FIG. 3A-B shows spring system showing harmonic motion (FIG. 3A) to depict two
tuning frequencies of a two chamber ported speaker (FIG. 3B) having a port

placed within a front all of the extra chamber to the ported speaker shown in FIG.
2A-B;

FIG. 4A-B shows a spring system showing harmonic motion (FIG. 4A) to depict a
three chamber ported speaker (FIG. 4B); '

FIG. 5 is a schematic diagram of fop view of a ported stereo speaker having
three chambers, two drivers, one external port and two internal ports in
accordance with an embodiment of the invention;

FIG. 6 is a frequency response chart showing the gain of the ported speaker of
an embodiment of the invention shown in FIG.5 as a function of frequency; '



4 BRI EF DESCRI PTI ON OF THE DRAW NGS In order that enbodi nents of the
i nvention may be fully and nore clearly understood by way of non-limtative
exanple fromthe foll owi ng description taken in conjunction with the

acconpanyi WO%O?M%@%S in which |ike reference nuneral m@%&&%@o simlar or

correspondi ng elenents, regions and portions, and in %%%- B show
a harnonic notion spring system (FIG 1A) to depict a diagram of box tuning
frequency (Fb) of a single chanber ported speaker (FIG 1B); FIG 2A-B show
a harnonic notion spring system (FIG 2A) depicting box tuning frequency

(Fb) if a two chanber ported speaker (FIG 2B) with an additional speaker

to the ported speaker showmn in FIG 1A-B; FIG 3A-B shows spring system

showi ng harmonic nmotion (FIG 3A) to depict two tuning frequencies of a two
chanber ported speaker (FIG 3B) having a port placed within a front all of
the extra chanmber to the ported speaker shown in FIG 2A-B; FIG 4A-B shows
a spring systemsHbim a?(%ﬁ?ﬁﬂ?'@erﬁ'jﬁftého‘{"mﬁ'e impedarceeithe poried hr ee chanber

ported spealiRbikdrdrGn efBbdindrBor PeiifvetiGE Stwtih F1@] #or am of top view of a
ported stereo speaker having three chanbers, two drivers, one external port

and two internal ports in accordance with an enbodi nent of the invention;
FIG. 8 is a near field frequency response chart showing the gain of the driver and

external port of ported speaker of an embodiment of the invention shown in FIG,
3

FIG. 9A-C show various two driver connection diagrams of ported speaker of an
embodiment of the invention;

FIG. 10 is a schematic diagram of fop view of a ported speaker having three
chambers, two drivers, one external port and two internal ports, which is another

implementation of structure of ported stereo speaker of an embodiment of the
invention;

FIG. 11 is a schematic diagram of top view of a ported speaker having five
chambers, four drivers, one external port and four internal ports, which is another
configuration of a structure of a porfed stereo speaker of an embodiment the
invention; and

FIG. 12 is a schematic diagram of top view of a ported speaker having n+1
chambers, n drivers, one external port and N internal ports, which is another
configuration of struciure of ported stereo speaker of an embodiment of the
invention.

DETAILED DESCRIPTION

Various other features and advantages will appear from the description to follow.
In the description, reference is made to the accompanying drawings which from a



FIG 6 is a frequency response chart showi ng the gain of the ported speaker
of . an enbodi nent of the invention shown in FIG5 as a function of
frequency; 5 rr, 7 is an inpedance response chart show ng the inpedance of

t he ported @33@5@5”%‘ an enbodi ment of the invention s%c%zﬂtp@éﬁoaﬁ? FIG 8

Is a near fiel requency response chart showi ng the gain o I ver and
external port of ported speaker of an enbodi nent of the invention shown in
FIG 5; FIG 9A-C show various two driver connection diagrans of ported
speaker of an enbodi nent of the invention; FIG 10 is a schematic diagram
of top view of a ported speaker having three chanbers, two drivers, one
external port and two internal ports, which is another inplenentation of
structure of ported stereo speaker of @n enbodi ment of the invention; FIG
11 is a schematic diagramof top view of a ported speaker having five
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enbodi nent fdA@ractiviag tthe ihvefifith. These embodiments will be described in sufficient

detail o enable those skilled in the art to practice the invention, and it is to be

understood that other embodiments may be utilized and that structural changes

may be made without departing from the scope of invention. The following

detailed description is therefore, not to be taken in a limiting sense, and the

scope of the present invention is best defined by the appended claims.

An apparatus and method is disclosed for enhancing the acoustic bass
performance of a multi-chamber ported sterec speaker. An embodiment of the
invention is shown in FIG. 5 showing a schematic diagram of a top view of a
three chamber 110,120,130 ported stereo speaker 100. The ported stereo
speaker 100 comprises an enclosure box 102 for housing three chambers
110,120,130 formed by walls and partitioning walls 104,106 to define the
chambers. The speaker 100 has two loud speakers or drivers 112,132
{hereinafter “drivers”) placed within a front wall 114,134, respectively, of the first
110 and third 130 chamber of the speaker 100. The speaker 100 also comprises
three ports 126,116,136 placed within a front wall 124 of the second chamber
120, a partitioning wall 104 between the first chamber 110 and the second
chamber 120, and a partitioning wall 106 between the second chamber 120 and
the third chamber 130, respectively.

The interior of enclosure box 102 is divided by partitioning walls 104 and 1086 into
three chambers 110,120,130. Partitioning walls 104 and 106 have portions that
form passageways 116 and 136. Passageways 116 and 136 may also be
referred to as ports 116 and 136. Air within the first chamber 110 may pass from
the first chamber 110 through port 116 to the second chamber 120. Similarly air
within second chamber 120 may pass from the second chamber 120 through port
116 to the first chamber 110. Air within the third chamber 130 may pass from the



FIG 12 is a schematic diagramof top view of a ported speaker having n+l1
chanbers, n drivers, one external port and N internal ports, which is
anot her configuration of structure of ported stereo speaker of an

enbodi nent vention. DETAILED DESCRI PTION 6 pgj, and in
which is sr?g{))\n’zlﬁo @93]\?\@ of illustration, specific enbodi rrenfsté}%}%wo%ﬁ acticing
the i nvention. These enmbodi ments will be described in sufficient detail to

enabl e those skilled in the art to practice the invention, and it is to be
under stood t hat other enbodi nents may be utilized and that structural
changes may be made w thout departing fromthe scope of invention. The
follow ng detailed description is therefore, not to be taken in a limting
sense, and the scope of the present imvention is best defined by the
appended cl ai nms. An apparatus and nethod is disclosed for enhancing the

acoustic bass nce of a hanber rted eaker .

enbodi ment 31" Pﬁ ﬁﬁ'ﬁ hsp%'ﬂgéé} eﬁ@ongcgﬁ@% Zﬁ gﬁﬂéﬁﬁtﬁ' di agram
of ? Ej Optw@mmheaekécbﬁﬁgmmo niasﬁbaba%ﬂr&ﬁe@emrgicbwlo éeeozsmr:@jw_ 10?h The
ported stergo eaker n¢l. osur.e X r i ng ree
P amer o 1169598 8o s st Shamben 120" i s Sonvouring Righ 12 bt e’ o
define the aﬁaamr@ mtBhat ammiféirﬂmoﬂzmasobw@ndim &@ﬁa@,r@rmmhind/ers
112,132 (he naft ?I’I VErS ced within a front wall 114, 134,

respecti vel ¥ %erﬁﬁge 'Tﬁ’@alaﬁﬂ $hird 130 chanber of the speaker 100.
The speaker 100 al so conprises three ports 126,116,136 placed within a
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through port 126 is not directly vibrated from the drivers 112,132, air turbulence

noise is limited. It will be appreciated that the extemal port 126 may be

configured on any number of external walls of the second chamber 120 and

enclosure box 102. For example the port 126 may be formed on the back or rear

wali 128, or top or bottom wall of the second chamber 120, or front wall 124.

There may be either a single external port or a plurality of external poris. If there

are plurality of external ports, a similar audio response is obtained as a single

external port configuration If a cross-sectional area of the single external port is

the same as a summation of cross-sectional areas of the plurality of external

ports. Advantageously, locating the external port 126 close to a wall adjacent to

elther of the drivers 112,132 may cause generation of a direct and louder bass.

The configuration of the speaker 100 shares a common air passage between all
three chambers 110,120,130, The air passage of the second chamber 120 is
shared with the first 120 and third 130 chambers. This configuration allows
crosstalk of the low frequency of stereo signals in particular to passband 20Hz up



7 third chanber 130 through port 136 to the second chanber 120. Simlarly
air wwthin the second chanber 120 nay pass fromthe second chanber 120
through the port 136 to the third chanber 130. Wth this configuration,

port 116 a faced to internal chanber 110, 12 f encl osure
box 102, pgg?%%%gggﬁd 136 are referred to as "internalgkﬂéggggm%ﬁ@;front
wal | 124 of the second chanber and of the encl osure box 102 has portions
that form a passageway .or port 126. Air within second chanber 120 may pass
from second chanber 120 through port 126 to the air | ocated outside of

encl osure box 102. Simlarly, the air |ocated outside of enclosure box 102
may pass through port 126 to second chanber 120. Wth this configuration,
since port 126 is faced to outside of sncl osure box 102, port 126 is
sonetinmes referred to as an "external” port. Since the air in the second
chanber 120 and air pass through port 126 is not directly, vibrated from
Uhe dri ver s “T¥8Hzantomel vers 4438 eonvsriibe fistichamberi10 andheisepend

appr eci at edeifider 120 he Sle"Bird RABMbEZF30TENG ife SEEUNAOHRTheP R 28N YTHEIMDET  Of
external walls of the second chanber 120 and encl osure box 102. For exanple

the port 128measoneof ¥enied18A3¢ gee priparily dependentian parepptersrelalipd & bot t om
wal | of thegses fitiig@hiaEhelosdrdQize0Thd ol redi@hby <|§f2s4&rea_ Q%ﬁlﬁlsr@ﬁe@@s &ither a

single external port or a plurality of exterpal ports.” If ere are
plurality ofningtefithaienglosuie box and,pxignding dhe lave FpaeEy iresrRopsa ohdle as a

singl e ext e&gf&%l_ker@%@@&ﬁﬂgﬂwﬁaﬁié%ﬂaﬁt&g@o&fyoﬁﬁo%ﬁéééé%b &F 8@bQknédre single
external port is the sane as a summation of cross-sectional areas of the

plurality ofcigkeldrotsl corapared togppuentisnalsiereg lefy ndridbhgpaakersext er nal port 126
close to a wall adjacent to either of the drivers 112,132 nay cause
generation gof a direct | ouder- bass. The configuration of the speaker

d
100 shares aheshves 51%?33%&%@@6%!%@5 ashounied Smhdhe frpabweble 130, The

ai r passageq1¢f, 139 efsBeodt ahenaer w0186 ahmires Wedgectingy.f | RSkinlgd and..
third 130 chanbers. This configuration allows crosstalk of the | ow
frequency ofPRIEEREd tg?tg‘i?ﬁl‘g“’?rﬁ fb%ﬁ%’ﬂ%r”%%ﬁf@?@ﬁ’&n@bﬂ?& foipiinggaR - 500Hz.
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vont o 118 THAME BRF PREAS YUBCHAHE. B BRPafioncrels, GORPRGTE o FRT T ver
rating and exarhgisuthe diives may eeldrinféd ghasaegsedndirigesie® waillgnak346apends on
tuning of the C ure ho ext endi he | uen respgnse of the
opeaker . Thp? @%&@ﬂ?‘iﬁ'ﬁ#%ﬁg‘% oﬁgﬁrgﬁ?o?%%gg "Pﬁ\ée%ﬁsfg‘iaﬁr bul ence
noi se of ponésd todmngrearerdion the ooresspbadiag sahematl df ebch elveantiar gbtshspeaker s.
The drivers.l%?qlgz arg.arraq?ﬁg in FéG 5 as .nount ed Qn trtle front walls
114, 134 of [hE%iPsterdress 7 dA36° HEMGER 1 r AW SUFAVEANON 9 i || pe
appr eci at edetibatal whlkofdeachashambéa? fdk @Rample driveat t2aorgibe fiont aaly 19dbl theor m ng an
external wa | Qsur e 2_.an ) as side
wal | s 142, 15‘? %ﬂg@éb?gﬁaégﬁﬁﬂ‘ﬁﬂ??@ﬂ ?Tﬁ@g’aﬁgggto&f{r%éﬁ%qg%ﬁaﬁﬁrgg?hot shown) .
For exanple, the drivers may be arranged on correspondi ng side walls
142, 146 of fi. d_t hi h L S e | V. 1 32 do not
necessari | ybﬁgleéfr [{/%rtsbé}g,g?gn%rgd af)rgn#e%g t@o?%@ﬁ%ﬁﬁ%ﬂg%@r%%\rﬁ%\%a gt‘!"%each
chanmber as Bldependent EldBeo Soutdee. dFICLRAL Bhdw 18Rioms \twbedriver anogeection any
configurati - C , [ver 112
on the f rontRaRf G LI Pt IfbeqrRadRE e aaTgREh: ViRl v eBbisfodne oi de
wal | 146 of theheist o need foarsbabh-w@der and power is conserved since the only power

consumed is by the drivers 112,132. Since driver excursion is reduced, the

respective power rating of the drivers 112,132 is correspondingly increased.

The drivers 112,132 are shown in a series connection in FIG.9A. FIG. 9B shows

the drivers 112,132 in a parallel connection. FIG. 9C shows the stereo

connection to driver 112,132.



Both drivers 112,132 are arranged to be electrically connected-via two
i ndependent stereo sources. FlI G 9A-C show various two driver connection
di agranms 150, 152, 154 of enbodi ments of the invention. Wth this

onfrguratrp TN g,la% is no need for a sub-woofer and pg;wd§ §6erved
SepRglii

since the on y pomer consuned is by the drivers 112,13 nce dariver
excursion is reduced, the respective power rating of the drivers 112,132 is
correspondi ngly i ncreased. The drivers 112,132 are shown in a series
connection in FIG9A. FIG 9B shows the drivers 112,132 in a parallel
connection. FIG 9C shows the stereo connection to driver 112,132. 9

is a frequency response chart 170 showing the gain of the ported speaker
100 as a function of frequency. It cam be seen fromthe curve 172 and the
data in the frequency response chart that the enclosure within ported
speaker 100 is tuned to 70Hz. The curve 172 denotes conditions where the
vol ume of chanmbers 110, 120,130 is each individually equal to 300c.c., and

the driver s:i&k2is alffeqhsy re\éﬁonsréfdhaﬂr1rrueh§wmﬁltﬁe aam%f@rb pmcaea%rr esponse
chart 180 show ng t he i npedance of the ‘Ec)‘ii{ eaker re are three

00, .Th
peaks 183, 1%8 asgviugetion A dreprencyplbaahbes 1 c”"“f?\é?%a%‘?@‘et Wox tuni ng

frequenci esid Gz ﬂr&'ﬁby @%p&@@ﬁﬁ?&l’tﬁﬁhﬂh&é Mu@ﬂrtﬁﬂ%ﬁdr%ﬂmﬂwlsy At
appr oxi matelx 70Hz d 300Hz, g excursion of drivers 112,132 |s at a

m ni mum  andnegs By Zt-he“]ﬁ’oﬁ)é‘?’eh frd19eRgfes  candiions | whsre govglume o

cor r espondi gg@bet $IGERERB0 iE e&eiPindFidaaleddual toedtbcld. efiidane viveds pepse chart
190 show ng t he g@;n of the drivers 112,132 and ext er nal port 126 of ported

speaker 100132 & 88O KR dEYLSEst al k of | ow frequency. Curve 198 denotes the
near field frequency response of the external port 126; while curve 196

denot es the_near freldfre uency res e of t e drivers how ng

poi nts of |d%et IS impgdancs 8%9?5% ("E@J’E?Q‘i@@"ﬂﬂ% |5};ngareqen(§f3§5é ency

(FoH) 194. @éekaurmeqlﬂ;em arl tﬂweeﬁeakblrssnlsaﬁe?tdmofwrinlmupreaanoe ere of - the

present inv t| 10 deno_te a sche ram, Ofgﬁﬁ' her nbodi ment
r%ée e'r"‘

of the inve ! r%\aFﬁJ b%‘ﬁ%’ﬂ% reABToss oflga roma top
view. The pmmﬂdr&pealvely. m&ppmhwﬂasi 70Hz @ad gbaihahe eﬁd@srarzef &aerstm
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first 210 aswrespondind@ybochasders of the por t ed speaker 200 The external
port 236 is located at the second or
FIG.8 is a near field frequency response chart 190 showing the gain of the
- drivers 112,132 and external port 126 of ported speaker 100 across the crosstalk
 of low frequency. Curve 198 denotes the near field frequency response of the
external port 126; while curve 196 denotes the near field frequency response of
the drivers 112,132 showing points of lower tuning frequency (Fol) 192 and
higher tuning frequency (FoH) 194.

The subseqr.rent figures illustrate the non-limitive nature of the present invention.
FIG 10 denotes a schematic diagram of another embodiment of the invention. A
multi-chamber ported speaker 200 is shown of from a top view. The ported
speaker 200 includes three chambers 210,220,230, two drivers 212,232, one
external port 236, and two internal ports 216,226. The two drivers 212,232 are
respectively mounted at front walls 214,215 of first 210 and third 220 chambers
of the ported speaker 200. The external port 236 is located at .the second or



10 shared chanber 220 on the front wall 224. The two internal ports 216, 226
are located at partitioning wall 204 in between the first 210, the second
220 and the third 230 chanbers, respectively. FIG 11 is a schenmatic di agram

of top vie not her enbodi nent of the wention. [ ' vi ded a
ported spea 8?60§ég§gﬁgvi ng five chanbers 310, 320, 330, 340?(2@{‘}?049%3@5%ri vers

312, 332, 342, 352, one external port 326 and four internal ports

316, 336, 346, 356 which is in another enbodi nent of the present invention.
This enbodinent is simlar to the previous enbodi mrent denoted in Figure 10
with an additional two chanbers, fourth and fifth chanbers 240,250. It wll
be appreciated that any of the additional chanbers having internal ports
with air passing to the shared chanbero(second chanber) may be positioned
and arranged such that the air passages are in any wall of the shared

chanber. FIG 12, i schematic diagramof _top view of a ported speaker
havi ng n+1 gﬁ%@ﬁ%’"ab‘ﬁ i%ﬂ?,fr%g%z)&%r ABe twe dntemal parts 3iGR2BR Ot S,

whi chi's anitited atphttbmmgivalRos MEDARESEMe firdvapt 'tﬂylseclih@zﬁb'%hﬁﬁhé)f drivers
and/or inte ngl{zpﬁgﬁts nis a natural nunber. In enbodi nents, the di nensions

of ports ar&" ANDErIFERAFEYRY-on a desired tuning frequency. The desired
tuning frequency determ nes di nensions of the ports, and it is not
necessary f rnal, and in"t?(;rnal ports to have identical dinensions

r e ext . . : .

unl ess the ﬁ'&}‘?éﬁ 8 Pﬁ'&l"f 2@3{?@1 ton ¥ew: A svet irpether egbedineerbef ake such.
Addi ti onal | ywerttioa, Minehers qfroﬂdjéd/%(rj @olﬂ&p_tanéak@f 800 g}(ﬁﬂzd’lﬁ@ecfhaﬁﬁaeﬂ‘o"m when
generating th stereo sound. |t is preferable to enploy an even
nurmber of d SﬂOOQA@F@F gﬂ%&lﬂ&?rﬁtv%@&ﬁ@ﬁmbenwxmﬁmﬂe@ﬁr #dthe |eft
and right chanhabsal pdiks 316,336,346,356 which is in another embodiment of the

present invention. This embodiment is similar to the previous embodiment

denoted in Figure 10-with an additional two chambers, fourth-and fifth chambers

240,250.

it will be appreciated that any of the additional chambers having internal ports
with air passing to the shared chamber (second chamber) may be positioned and J
arranged such that the air passages are in any wall of the shared chamber.

FIG 12'is a schematic diagram of top view of a ported speaker having n+1
chambers, n drivers, one external port and n internal ports, which is another
embodiment of the present invention. The number of drivers and/or internal ports
n is a natural number,

In embodiments, the dimensions of ports are primarily dependent on a desired
tuning frequency. The desired tuning frequency determines dimensions of the
ports, and it is not necessary for the external and internal ports to have identical -
dimensions unless the desired tuning frequency dictates that it should be as

such. Additionally, the number of drivers should be an even number as shown
when generating audio with stereo sound. It is preferable to employ an even
number of drivers to ensure equality of sound being generated for the left and
right channels,



in the construction of enbodi nents of the ported speaker, the material used
for the enclosure box and partition walls should not absorb or danp sound
waves. Materials like plastics (ABS or PS) and wood (particle or MDF) are

typically %@29&5}3 ofor use in the speakers. The ConS”ufé]'hs%}o@Troo@Qse chanber

need not s at right angles wth each other as stown~and may be of
any shape. A consideration in relation to chanber shape design relates to
standi ng waves being generated within the chanber, with the standi ng waves.
being a significant factor in adversely affecting sound reproduction from
t he speaker. However, the adverse effects caused by standing waves nay be
m nimzed by enploying sound danping material within the chanber. Wile
enbodi nents of the invention have beenidescribed and illustrated, it wll
be understood by those skilled in the technol ogy concerned that many
variations or nodifications in details of design or construction may be
made w t hout departing fromthe present invention. . CLAIMS 1. A nulti

chanber por ﬁi‘eﬁeSbm’tKﬂf ort SEMibadinidlits of the ported sFEhker) He0fbcAalidBRFHST Ny a
shared um a cha[;b havi g% an exhgr nal lgqag for allowing air external of
the . encl osH1SelggWrekoxang hartiipg vwa EYRO fempIFRHBR WaveRd

Materials like plastics (ABS or PS) and wood (particle or MDF) are typically

employed for use In the speakers. The construction of the chamber need not

include walls at right angles with each other as shown and may be of any shape.

A consideration in relation to chamber shape design relates to standing waves

being generated within the chamber, with the standing waves being a significant

factor in adversely affecting sound reproduction from the speaker. However, the

adverse effects caused by standing waves may be minimized by employing

sound damping material within the chamber.

While embodiments of the invention have been described and illustrated, it will
be understood by those skilled in the technology concemed that many variations

ot modifications in details of design or construction may be made without
departing from the present invention.



... 1 at least two additional chanbers conprising a corresponding
internal Port in each additional chanber for formng an air passage fro
each‘additional chanmber “Wth.the shared chanber, with the air passage
| " being arranged to reduce driVer excursion, each .addi ti onal chamber
conpri sing a correspondi ng: dri-ver: nount ed througlla mall of the chanber and
the encl osure beic for forning the ported. speaker, - . wherein a pomer
rating of each driver is increased with the reductlon in-driver . excUrsion.
2. The nul'ti chanber ported speaker of claim 1 wherein the drivers of "the.
addi.ti onal ch@ummss are-arranged in the-sanme pl ane of -an encl osure. 3. The
‘mul ti chanber "ported speaker of. claim1 wherein the’ ports ol the addltlonal
chanbers are forned in the sane plane of a wal | of the -shared: chanber 4.
The nulti chahienultirhrpnber pordshenkeisbmptisiigmn 1 wherein there are n+l. .

addi ti onal. chanbeaﬁenadaﬁleebmmemg% sﬁar@@lawuetlccﬂémﬁé%amg%n Therefld | chanber
vents a ranged t'a

D e e b o Sohel dip e{‘l%w@%'filrniml'rema'weraﬁsem §nd the

provi de addi t ronal
shared chanbetd
' T at least two addrtronal chambers comprising a oorrespondmg internal port in

| each addmonal chamber for formmg an alr passage from each additional chamber
with the shared chamber, with the. air passage bemg arranged to reduce dnver-' ’
excursron, each addltlonal chamber comprising a oorrespondlng driver mounted -
through a wall of the chamber and the enclosure box for formmg the ported Speaker,
wherern a power rating. of each drwer is increased with the reductron in dnver
excursion ' ‘ '

‘2. The multi chamber ported speaker of claim -1 wherem the dnvers of the addrtronat
chambers are ananged in the same plane of an enclosure

3. The multr chamber portecl speaker of clalm 1 wherein the. ports of the. addrtlonal ~
chambers are formed in the same plane of a wall of the. shared chamber

. 4. The multr chamber ported speaker of claim 1 whereln there are n+1 addmonal'
chambers wherein nis a natural number :

'5 The muld chamber ported speaker of claim 1 further comprising- mternal vents )
L arranged to provnde addrtronal air passages between -an additional chamber and the o
~ shared chamber : ' o

, 6 The multr chamber ported speaker ef claim 1 wherern the oorrespondrng dnvers of
. two addltronaf ports are parred in series.

T. The multl chamber ported speaker of claim 1 wherern the correspondlng drivers of .
- two addltronal ports are paired in parallel '

. ‘8. The muttl chamber ported speaker of clarm 1 wherein the oorrespondlng dnvers of L
R :_twa addrtronal ports are parred via two rndependent stereo, sources. : .

12




6. The multi chanber ported speaker of claim1 wherein the correspondi ng
drivers-of two. additi-onal ports are paired in series. 7. The nulti chanber
ported speaker of clarnrl wherein the corresponding drivers of two. |

atidi tional ports are. pairedin parallel.. 9. The nulti chanber ported .
speaker of claim 1. .wherein the drivers of each additional chanber and the
external port of the i-hared -chanber are aligned along t he sanme surface of
t he ported sneaker along a pIane of the enclosure ' .

9. The mult; chamber ported speaker of claim- 9 wherein the drivers of each addmona!
- chamber and the external port of the shared chamber are ahgned along the same -
' surfaoe of the ported speaker along a plane of the enciosure.



