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 sprakerwnzBACKGROUND OF THE | NVENTI ON A ported aecusiG2emloo@né! osure,
al so commonly referred to as bass-reflex, vented, or phase-inverted
speakers, has an open duct, which includes a sound path that comruni cates
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 spaaker 10 is illustrated in FIG 1B and
the equation is shown as bel ow, which is equivalent to the sinple harnonic
nmotion of a spring system 12 shown in FIG 1A. |f an extra chanber 24,

whi ch has the same AdMULE!I GHAMBERITQRIEDBERREO SREAKER t o0 the ported
speaker, and the port is placed within a partitioning wall 26 between both
chanbers, the equivalent spring system?22 is shown in FIG 2A, the box

tuni ng f rElELENOF THE INVENTE@GNe to 1.41 4 tines of single chanber ported
speaker. The equival ent sinple harnonic notion of a spring system 22 of the
two chanmber ported speaker 20 is represented by the equation: Fb | AUFb 2p
Ml f a pothis FventioRraletst 1 stbidd $puakbreand widre pafticilarkye raultischagibrber the

resul ting
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 vblume 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 stiffness (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.

b = 1 Sv
2r Mo

If an extra chamber 24, which has the same volume as the ported 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 motion of a spring system 22 of the

two chamber ported speaker 20 is represented by the equation:

Fb'= 1|2 =1.414Fb

27 \ Mo



two chanber ported speaker 30 is showmn in FIG 3B. The equation of the
equi val ent spring system 32 shown in FIG 3A has two tuning frequencies: 2
The | owerwbasowoese7ag frequency of the dual chanber 30 i ecrsdacwadotas 0. 577
ti mes of single chanber ported speaker. The upper box tuning frequency of
t he dual chanber 30 is 1.732 tines of single chanfer ported speaker. The
two tuning frequencies can be adjusted by changing the port length (L),
port cross section area (a) and vol une of chanber (Vb). The rel ated
equation is: , where c is speed or sound. Additionally, conventional three
chanber ported speakers are generally able to provide a | ower frequency
response than single or two chanber po?ted speakers, and reduce air

t ur bul ence noi se, reduce excursion of driver and increase the power

handl i ng % driver ical three chapber ported sReaker 40 is_shown in
FIG 4B a @@8H§%E%P'B$GCF withty thedfrent walli26 @f tha extra g B'E'PF'T theotesylings

bet ween t Rgo AR SHGHU hﬂen%%? (Zﬁf ShBRADR" Pld63é6 V\E Sﬁﬁl%hbﬂedfymea”d

sharing a conmon center aving a port s producing | ow
f r equency eqUivelestapring systern 32 shypvgyiotdo 42 has twbcbwmng frefuehciesh. However,
even with conyentional three chanber ported speakers the acoustical
per f or mancey'+ Y al so hanpered by |imted | ow frequency response and air
t ur bul ence noiZse. There is thus a need to alleviate the problens associ ated
W th conventlonal i-stereo sp rs. There is a need to provide a
conpact st}erea_s eakB?St g entageb | ﬁh@ggwﬁty' cal performance and extend the
| ow frequency 2y 6Hns &' i osté—edns\aﬂakers and provide a stereo speaker with
reduced excursion_and

1 [Sv+2Sv

oH __2; Mo

=1.732Fb

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 times of single chamfer ported speaker. The two tuning
frequencies can be adjusted by changing the port length (L), port cross section
area (a) and volume of chamber (Vb). The related equation is:

=2 1 , where ¢ is speed or sound.
2 \V,nd

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 turbulence 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.



I ncreased power handling of a driver within the stereo speaker. SUVMARY An
aspect of the invention provides a nulti chanber ported speaker conprising
an encl oswpeo®oype78si ng a shared acoustic chanber havi n@CarsGeow®noaé por t
for allowng air external of the enclosure box to flowinto the shared
acoustic chanber, and at |east two additional chanbers conprising a
corresponding internal port in each additional chanber for formng an air
passage from each additional chanber with the shared chanber, each
addi ti onal chanber conprising a corresponding driver nmounted through a wall
of the chanmber and encl osure box for formng the ported speaker. In an
enbodi nent, the multi chanber ported Speaker conprises two drivers nounted
within front wall of first and third chanber of the ported speaker. In one
advant agegus enbodi nent of thﬁ i nvention, two interna“¥ﬁgnts connect the

first chahBRie ignusHa nesdoity allevaigcthe proklenis @sseriale (ReaYentinat hi r d
chamber Oﬁorf]él'?s@%ot %ﬁgﬁ‘ékﬁﬁemﬁ‘ a%ﬁftg Hroidé b RipReBstelsy Spdakler @i second

chanber to have access to the air outside the ported speaker. The operation
of i nt er nenhapoetthe acoustical pedermanee aut exiendtibetew fisauenaeresppase Pf equency

response. oo SRERtere" ol ORISR okl BNTiAR ATBRLESOR, A8 ¢

speaker to ope e W rrvers e rical conhect via two

i ndependeintrezised power haadingaiRl FdrivieERTRIFAHEQterel spetkddRAW NGS | n or der t hat
enbodi ments of the invention may be fully and nore clearly understood by
way of non-limtative exanple fromthe follow ng description taken

SUMMARY

An aspect of the invention provides a multi chamber ported speaker comprising
an enclosure comprising a shared acoustic chamber having an external port 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 corresponding driver mounted through a wall of the chamber and

enclosure box for forming the ported speaker.

In an embodiment, the multi chamber ported 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 internal port,

external port and second chamber provide a low frequency response.

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

signals.



in conjunction wth the acconpanying drawi ngs in which |like reference
nunmer al s designate simlar or corresponding el enents, regions and portions,
and i n whworhodioga781A- B show a harnonic notion spring sPsrse¢idio®02dA) to
depi ct 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)
depi cting box tuning frequency (Fb) if a two chanber ported speaker (FIG
2B) with an additional speaker to the ported speaker shown in FIG 1A-B;

FI G 3A-B shows spring system show ng harnonic notion (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 “xtra chamber to the ported speaker
shown in FIG 2A-B; FIG 4A-B shows a spring system show ng harnoni c notion

(FIG 4A) BmEﬁﬁ%Rﬂ’le@Fﬁﬁ-ﬁ?“ﬁA %gd speaker (FIG 4B); FIG 5 is a

schematic diagram of top view of a por stereo speaker having three
chanbers, two drivers, one external port and two internal ports in

accordanc i n.enbpdi.ment of. the.invention; FI 6 is a frequency
response @h?ﬁﬁgsﬁm ?@&’WE‘%‘!? Plothe; Wge'i%ﬂ &A% ag@b’ 8rd dRoEnlsdrlrent of
the i nvenunderstoavisy way bf Fof-ligfitativd sXehpleiroth thd RIYRIMgYddeckbtion takeAn

i npedance, resrhoons,e chart showi ng the inpedance of the ported speaker of an

enbodi ment eaREIoN yilhheprccompanying drawings:in mhizh fike esfereneanufrieald
f r equency d&Q§RAB S Bricondebng pﬂﬂ#' i Il a tpal port
of ported sp%aker of arllﬂ gnbogel) rrerrllé Q% t % r|8 '\9@% Pgﬁ)o}s{tﬁ%‘\%ﬁwg’?drﬁé&@\cﬂ’s;

FIG. 1A-B show a harmonic motion spring 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 top 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;



FIG 9A-C show various two driver connection diagrans of ported speaker of
an enbodi nent of the invention; FIG 10 is a schematic diagramof top view
of a portwo2pe@Bes havi ng three chanbers, two drivers, POISGRO®NONR6 port
and two internal ports, which is another inplenentation of structure of
ported stereo speaker of an enbodinent of the invention, FIG 11 is a
schematic diagramof top view of a ported speaker having five chanbers,
four drivers, one external port and four internal ports, which is another
configuration of a structure of a ported stereo speaker of an enbodi nent
the invention; and FIG 12 is a schematic diagramof top view of a ported
speaker having n+l chanbers, n driver$, one external port and N internal
ports, which is another configuration of structure of ported stereo speaker
of an enbodi ment of the invention. DETAI LED DESCRI PTI ON_Vari ous, ot her
features BMH TgnRrimRGEaNGR resPapsehart shawipg dhejaradapee OhthedPd i ow. 1n the

descri pt| PBP{‘J?E%\AE %Fﬁ%?tﬁeﬁnw& y e OPWPQ gdraw ngs which from

apart thereo is's [ustration, specific
enbodi nment s for practicing the invention. These enbodi nents will be

descri bed_j uffici il to enabl h . SKi | | i . o]
practice F h:g §'ﬁ\?e'ﬁ?%r§%id g%@.?%r}cy.rgschms C‘?‘&ha“g‘?@f gﬁai? °P?‘%rh?“’%fr%%‘?m ment s
may be ut pkterrAl pandf pbettd Spedkdrigfain ehBodifrentay thesint@stibnvdHdwrlin Figpar t i ng
fromthe scope of invention. The follow ng detail ed description is

therefored not to be taken in a limting sense, and the

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 top 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 ported 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 structure 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



scope of the present invention is best defined by the appended clains. An
apparatus and nethod is disclosed for enhancing the acoustic bass

per f or marwe 2069/@3978l t i - chanber ported stereo speaker. AmrCErsicadiormsoze of t he
invention is shown in FIG 5 showi ng a schematic diagramof a top view of a
t hree chanber 110,120, 130 ported stereo speaker 100. The ported stereo
speaker 100 conprises an encl osure box 102 for housing three chanbers

110, 120, 130 fornmed by walls and partitioning walls 104,106 to define the
chanbers. The speaker 100 has two | oud speakers or drivers 112,132
(hereinafter "drivers") placed within a front wall 114,134, respectively,
of the first 110 and third 130 chanber of the speaker 100. The speaker 100
al so conprises three ports 126,1 16,136 placed within a front wall 124 of
t he second chanber 120, a partrtronrng wal | 104 between the first chanber
110 and t Rartd@erenti ang-npuhich foshayy by Way of Hlusiratieg. sRedific embedim@Es t he

second Ch‘ﬂggz)ﬁ("écf@ﬁ ﬂ@rrﬁr@ﬁtncﬁﬁ b*rﬂeg@@m%amléﬂs Wi se‘iéo%?“?r%% lq;%gﬁicié?ﬁer or of

encl osure s divi y partitioning ma Into three
chanbers deijl1a@nadlk: tHesetskilledrin rile \asl ﬂosprﬁaﬁﬂlceaﬁw ih@éntioay @n|ddt s tnbet hat

f orm pass ways and 13 Pas ewa 3 referred

to as porﬁggﬁrf%’og]tégﬁg@ E’T&’ ﬁgﬁ‘}’eg‘? U%é%“iﬂ'g%ﬁ'@? Siri'ét ya}%'gg fromthe
first chavgr béhﬂaaerwmwvtmﬁarﬁkﬂgﬁfm tihe scopenst phantst. TR foldwingarly air
W t hin second nber 120 pay pass fromthe second, chanber 120 through port

116 to th&eHlegt eeﬁaratm 'Siﬁ'@refﬂfer nattiAi be deken i AdieiHagRensesenddPepass
from thet Qegdh mﬁ%%sé@%vbﬁﬁ&P@%e%Pﬂéfr 4 aﬁ l@retéb%eﬁé&?el%rrﬁ@.a”ber 120.

Simlarly air within the second chanber may pass fromthe second
chanmber 120 t hrough

An apparatus and method is disclosed for enhancing the acoustic bass
performance of a multi-chamber ported stereo 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 106 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



the port 136 to the third chanber 130. Wth this configuration, port 116
and 136 are faced to internal chanber 110, 120, 130 of encl osure box 102,
port 116 woadodd®3wse referred to as "internal" ports. TireTSGaomw/on@ké 124 of
t he second chanber and of the enclosure box 102 has portions that forma
passageway or port 126. Air wthin second chanber 120 may pass from second
chanmber 120 through port 126 to the air | ocated outside of enclosure box
102. Simlarly, the air |ocated outside of enclosure box 102 may pass

t hrough port 126 to second chanber 120. Wth this configuration, since port
126 is faced to outside of enclosure box 102, port 126 is sonetines
referred to as an "external" port. Sifice the air in the second chanber 120
and air pass through port 126 is not directly vibrated fromthe drivers

112,132, air turbulence noise is |limted. It w e rela ed that the
ext ernal e F@Z‘@%lr?’oo@r@'éﬂh PetrSe f@nthﬁrﬁﬁcﬁﬂ‘?r‘&@?“'&ere er E‘P'G\F\BIQ'E of the

second chg ﬁrt C&Wcl‘fé?ﬁﬂ) Pl paddfromhE s%ééﬁ@bﬁaﬁlﬁérmfhré@& may be
hes AERR

formed on rear wa or-top or bottomwall of the second
chanber 112@ pm“r 136m1the/\ﬂmird chambeTrﬁéﬁeVVnﬁytHIBac@iﬂgmé&l’ﬂm portdl1é antk B3thal port

2 s o s tabed ha EEbReLEnaBl 210, 0g0, 15 Bt ot 105 Bprfestas porte:

confi gur ati3®are fef@fr@dtbS@s‘Sﬁtetnaﬁqfdrtsar ea of the single external port is the
same as a sunmmation of cross-sectional areas of the plurality of external
ports. Advantageously, locating the external port 126 close to a wall

adj acent ﬁ'ﬁg%&rﬁ%alpfmi R tHE 19¢8b%d %ﬁgmﬂaé? al@Yf Al SEhIEEIRé HokO0TDOhag di rect
and | ouder bass. The configuration of the speaker 100 shares a conmmon air
passage bgokions that form a passageway or port 126. Air within second chamber 120

may pass from second chamber 120 through port 126 to the air located outside

of enclosure box 102. Similarly, the air located outside of enclosure box 102 may

pass through port 126 to second chamber 120. With this configuration, since

port 126 is faced to outside of enclosure box 102, port 126 is sometimes referred

to as an “external” port. Since the air in the second chamber 120 and air pass

through port 126 is not directly vibrated from the drivers 112,132, air turbulence

noise is limited. It will be appreciated that the external 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 ports. 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

either 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



t hree chanbers 110, 120, 130. The air passage of the second chanber 120 is
shared with the first 120 and third 130 chanbers. This configuration allows
cr osst al kwof20admm3d78w f r equency of stereo signals in par PCTsGae0toRassband
20Hz upto 500Hz. Internal vents 118,138 connect the first chanmber 110 and
t he second chanber 120 and the third chanber 130 and the second chanber
120. The dinensions of vents 118,138 are primarily dependent on paraneters
relating to driver rating and enclosure size. The | ow frequency of stereo
signal s depends on tuning of the enclosure box and extending the | ow
frequency response of the speaker. This configuration advantageously al so
reduces the air turbul ence noise of p@ts, conpared to conventional stereo
| eft and right speakers. The drivers 112,132 are arranged in FIG 5 as

nmounted on the front walls 114,134 of the first 110 and third 130 chanbers
respect i vd® pOOHZ. {ptemahuents J8d38 connesithefinet chamher 419Bndithe segpnge
arranged I ) : r I g b 102 and
chambors 11810, 120, il Bahefiich’ f8) i the SecbRF RARLERARD. "Ths Lo
top or botdirensieid of yerds 19BABG)are Fwimarity dppendearit endparametensaplatiogder anged

on correspandi n i wal | s 142 6.0f 1he fir 0 i
O harer o e B a8 efitlosiis size % Bl teditehby B stbleh B MebEpdsn | 1\ ¢ e
clz i r2 r ig go nddurmgg S nice \mblénsgfe Bex fand f@dﬁ@mj‘f fidelingshe ﬂtﬂMﬁréql]eﬁd:ﬁreéi)lonsé la)fcth?ver S )

, m e arrange I N any contli urat] on on an externg 0 eacC
chanber, f ?a'&%{anﬁﬁ@ a?mﬂﬂé&r?tﬂ'za Y?rttg@%sb’nﬁl%f‘?({_slfﬁﬁ tg? @'F\é%ﬁ"%?ec hanber
110 and dirciaror bads orhiited 9 BoiintioddSétbo Wtpand gt peaby 130. Both

drivers 112,132 are arrange e electrically connected-via two
i ndependent stereo sources. FIG 9A-C show various two driver connection

The drivers 112,132 are arranged in FIG. 5 as mounted on the front walls
- 114,134 of the first 110 and third 130 chambers respectively. It will be
appreciated that the drivers 112,132 may be arranged on any wall forming an
external wall of the enclosure box 102 and chambers 110,130 such as side walls
142,146, rear or back walls 144,148, top or bottom walls (not shown). For
example, the drivers may be arranged on corresponding side walls 142,146 of
the first 110 and third 130 chambers. The drivers 112,132 do not necessarily
need to be arranged on the corresponding same wall of each chamber as shown
in FIG. 5, the drivers 112,132 may be arranged in any configuration on an
external wall of each chamber, for example driver 112 on the front wall 114 of the
first chamber 110 and driver 132 on the side wall 146 of the third chamber 130.

Both drivers 112,132 are arranged to be electrically connected—via two
independent stereo sources. FIG.9A-C show various two driver connection
diagrams 150,152,154 of embodiments of the invention. With this configuration,
there is no need for a sub-woofer 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.



di agranms 150, 152, 154 of enbodi nents of the invention. Wth this
configuration, there is no need for a sub-woofer and power is conserved

si nce t heworthgy/qeeemer consumed is by the drivers 112, 132PCSiSce@dniozer
excursion is reduced, the respective power rating of the drivers 112,132 is
correspondi ngly increased. 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.FIG 6 is
a frequency response chart 170 showi ng the gain of the ported speaker 100
as a function of frequency. It can be seen fromthe curve 172 and the data
I n the frequency response chart that 9he enclosure within ported speaker
100 is tuned to 70Hz. The curve 172 denotes conditions where the vol ume of
chanbers 110,120,130 is each individually equal to 300c.c, and the drivers
112, 132 are two inch drivers. FIG 7 is an inpedance response chart 180

showi ng t hga 6 @S?@G@n&f re%ggnépéﬁéﬁjﬁ@%ﬁ&ﬁirng]tﬁg galll'6f hedctcd¥RBkBE aKS

183, 185, 187 deno I 'n 7l npedance curve ere are two box tuning
f requenci €30 a8a fasetionaif fregpencyi. itecasl be s@AAfromdhaoome, 172eanskibeidada in At

appr oxi 7/0Hz and 30 0 t a

o b - todfecRa eSS St N 016 ERlsRUr bl Yfida pheakes106 i
correspontiihed! ¥ inobizeaskHse duh@ 872sdendtear cdriditiathst nwbgrernby veamense chart
spoaker 105 SA0, 17D, KIS seshidy el satiat Bodefi o oand e diveriidres fhe
speaker S es the
near flel¢bjéﬁgwﬁpﬁ¥haﬁﬁggnse of the external port 126; while curve 196
denotes the near field frequency response of

FIG.7 is an impedance response chart 180 showing the impedance of the ported
speaker 100. There are three peaks 183,185,187 denoted in impedance curve
181. There are two box tuning frequencies 182,184, at approximately 70Hz and
300Hz, respectively. At approximately 70Hz and 300Hz, the excursion of drivers
112,132 is at a minimum, and as such the power handling of the drivers 112,132

correspondingly increases.

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 subsequént 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



the drivers 112,132 showi ng points of |ower tuning frequency (FolL) 192 and

hi gher tuning frequency (FoH) 194. The subsequent figures illustrate the

non- | i m twoeoemzwsy7e of the present invention. FIG 10 derorss2eosodieent i C

di agram of anot her enbodi nent of the invention. A nulti-chanber ported

speaker 200 is shown of froma top view The ported speaker 200 i ncl udes

t hree chanbers 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 chanbers of the

ported speaker 200. The external port 236 is |ocated at the second orshared

chanber 220 on the front wall 224. Th® two internal ports 216,226 are

| ocat ed at partitioning wal | 204 in betmeen the first 210, the second 220

and the thirdgaip hanbers, respectively. 11 is a schematic di agram of
t

top view §lpar9 @20t frent wall Z?ﬂeThﬁ\ﬁ‘é’ﬁtm@ﬁnamﬁtseZiGﬂ%ﬁ év& ded a
ported sppRked AQRrxMRPwhN F84 WB@Q\%’G& é%&z@i@%ﬁe §é@ Q bRYGEr i vers

312, 332, 342 352, one external port our |nterna

316, 336, 3HFAFSO chiambrers.gespecivelyher embodi ment of the pr esent i nvention.
This enbodinent is simlar to the previous enbodi nrent denoted in Figure 10
with an additional tw chanbers, fourth and fifth chanbers 240,250. It wll

be appr ecFid dd lsimtscb.ayiatkf dtdgmrﬁdﬁl tfoponal de@fométaéihBGdih@neroMihe ports
Wi th air passi ‘i‘ﬁ t he shar, d chanber (second chanpber y be positioned
h

and ar r antj¥g" F&t 1% HEoYfed 2 Rofipds speakem, 39Fiyhﬁ)éiﬂg g\?e tahaniiess ed

ﬁ gslnﬁgr nji §:328, 386, 3a0360e m'&|@i§9t2%2f34§%2v R SltehaPpbltheSARGKer
four internal ports 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

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.



chanbers, n drivers, one external port and n internal ports, which is

anot her enbodi nent of the present invention. The nunber of drivers and/or

i nt ernal Wworb®/a93478 a natural nunber. In enbodi nents, treTEGrENSI@NG Of
ports are primarily dependent on a desired tuning frequency. The desired
tuni ng frequency determ nes dinensions of the ports, and it is not
necessary for the external and internal ports to have identical dinensions
unl ess the desired tuning frequency dictates that it should be as such.
Additionally, the nunber of drivers should be an even nunber as shown when
generating audio with stereo sound. It is preferable to enploy an even
nunber of drivers to ensure equality of sound being generated for the |eft
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 |ike plastics (ABS or PS) and

wood (‘par ﬁ'n'eeco?éweya(@? ar&nSd&hsﬂel&t@r@(})@aéngm%%%r,Qﬁ@niaae@%samkerS- The

construction of t anber need not s at right angles with
each ot hetheagnciosue bax@ndwartitionavallashouldagmt absoborrdagey seurshwaves.el ation to

chanber , Wt 1Pl e E5 bR S] 8RB PR MO PR Sover cei
af f ecéI i Bg egm%dﬁept\:\ﬁlﬂﬂhé@peﬁl{?ﬁ Ehﬁl cggﬁt&b};@ibg dﬁft\f??mgeghﬁgagmr ISﬁ effects
mater i ol HAHE e e T TAR 8B5S WD GEoh AUa AROWTAN Y bR Y SAoR8ve. been
descri bed padighsideratfdrl inrEdtion to ¥hdmberShpe Hesighdeiahs toreafiif Walgd 1 n the

t echnol og)é concerned that nmany variations )
eing 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
or modifications in details of design or construction may be made without
departing from the present invention.



or nodifications in details of design or construction nmay be made w t hout
departing fromthe present invention. WHAT IS CLAIMED IS: 1. A nulti

ported spEaker/msarpri si ng:

an encl osure conprising a shacedGaoowsenRe

chanber

chanmber having an external port for allowng air external of the enclosure
t he shared acoustic chanber, and at | east two additi onal
chanbers conprising a corresponding internal port in each additional

box to flowinto

chanber for form ng an air passage from each additi onal
shared chanber, each additional

mounted through a wall of the chanber and encl osure box for form ng
ported speaker. 2. The multi chanber pbrted speaker of claim1l wherein the

drivers of the additional
encl osure. 3. The nul ti

of the additional

seri es.

chanber with the
chanber conprising a correspondi ng driver

t he

chanbers are arranged in the same plane of an
chanber ported speaker of claim1l wherein the ports

chanbers are fornmed in the same plane of a wall of the
shared chypiay- zg Qﬂst.ti chanber ported speaker of claim 1l wherein
there are 15 bLAlE *hanbers, wherein n-is a natural nunber. 5. The
mul ti chanber ported speaker of claim1 further conprising internal
arranged to I‘OVI de i_tional i% ween an additional chanber
and the shar d cﬁ%mb' %mbﬁﬁgoﬁﬁptspgglh%%ﬁpr ed speaker of claim1l
wherein the corregppiits0ee e6mpesifg afshiavel astdistic ehambephdvinger paired in

external port 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 corresponding

driver mounted through a wall of the chamber and enclosure box for
forming the ported speaker.

The multi chamber ported speaker of claim 1 wherein the drivers of the

additional chambers are arranged in the same plane of an enclosure.

The multi chamber ported speaker of claim 1 wherein the ports of the
additional chambers are formed in the same plane of a wall of the
shared chamber.

The multi chamber ported speaker of claim 1 wherein there are n+1

additional chambers, wherein n is a natural number.

The multi chamber ported speaker of claim 1 further comprising
internal vents arranged to provide additional air passages between an
additional chamber and the shared chamber.

vents



7. The nmulti chanber ported speaker of claim1l wherein the correspondi ng
drivers of two additional ports are paired in parallel. 8 The nulti

chanber paoted/mpaker of claim 1l wherein the correspona#cm@Gdodoweses of two
additional ports are paired via two i ndependent stereo sources. 9. The
mul ti chanber ported speaker of claim1l wherein the arrangenent of the air
passage between the additional chanbers and the shared chanber Iimts the
excursion of the drivers. 10. The nulti chanber ported speaker of claim1l
wherein the drivers of each additional chanber and the external port of the
shared chanber are aligned al ong the sane surface of the ported speaker

al ong a plane of the enclosure. 13

6. The multi chamber ported speaker of claim 1 wherein the

corresponding drivers of two additional ports are paired in series.

7. The multi chamber ported speaker of claim 1 wherein the

corresponding drivers of two additional ports are paired in parallel.

8. The multi chamber ported speaker of claim 1 wherein the
corresponding drivers of two additional ports are paired via two
independent stereo sources.

9. The multi chamber ported speaker of claim 1 wherein the arrangement
of the air passage between the additional chambers and the shared
chamber limits the excursion of the drivers.

10.  The multi chamber ported speaker of claim 1 wherein the drivers of
each additional chamber and the external port of the shared chamber
are aligned along the same surface of the ported speaker along a

plane of the enclosure.



