; 6789e3e! Ok! ddegvhj 6j TOkp30 August 2004 ACOUSTI C W ND BAND FI ELD OF THE

I N VENTI ON The present invention relates in general to a gas exhaust
system and particularly, the present invention relates t 0 ¥hAHgGWsIA004,)

wi nd band for use with an exhaust device for exhausting gas from for
exanmple, the interior of a building. The.invention is especially useful in
i nproving the entrai nment of environnmental air into the exhaust fune

t hereby inproving the di scharge velocity of the exhaust gas and therefore
the effective stack height of the exhaust device and also in inproving the
sound attenuation of noise fromthe 10 exhaust device or exhaust device
outl et. BACKGROUND OF THE | NVENTI ON Conventi onal exhaust systens are

typi cally manufactured having a fan and a nozzle device for pulling a gas
out of the interior of a building and then increasing the velocity of the
exiting air in order to properly dispel the air and also to avoid
re-entrai nment of the 15 discharged air. In this regard, reference is made
to U S. Patent No. 4,806,076, issued to Andrews, and U. S. Patent No. 5,43
9,349, issued to Kupferberg, which are designed to provide a high velocity
jet for exhausting atnosphere and ot her gases. These exhaust fans are
typically nounted on the roof areas of buildings and are used to carry
exhaust gases as high as possible above the roof Iine of the building so as
to ensure an effective final dilution of the 20 gases within the greatest
possi bl e volunme of anbient air and to ensure their dispersal over a |large
area with maxi mumdil ution. 30 August 2004 For exanple. the radial

upbl ast exhaust fan apparatus dACGOUSEAACSWANDIBANDN U. S. Pat ent No. :
4,806. 076 has a nozzle in which two converging flow paths are defined by |,
two respective passageways. A fan nmeans is positioned within the fan

housi ng t fl ow upwardly through the exhaust paths. A

passive zgﬁjgiﬁf;?m@e’fﬁﬁﬁt% two flow paths supplies environnmental air

for mxing by Inductmﬁnﬁfda&ﬂ ifRnfien rRMe e heBaB 0L 29 EkbasdSdySEeml haugh
S.

t he converging fl ow pat In addition, prior art devices far exhausting
gases t5o ptmioslargsthe pagsehtineention rethtbstodin apoustinalivamd bandfor useawitnanexbheust
positioned vertically extending i.n general parallel_relationship. with |
respect tEBEYRe ARHISFAs fg% eéP“Wi“zz‘hg I ERey SHﬁé)‘Pﬁl-erﬂ“ng%}qni Bate
, 10 m xi : i th- ' Lol ] j

exanl e SRy dEe AEHRRE A BT en S BREP A Bhio e el fyme
out | et s ofhetdtsy inpebvihg tdissHargoEloity dfthe eRlquat gisimddherefordtd effectiveink in
U.S. Patent No. 4,806,076, to provide an entrainment of fresh air to mx
with and he¢ight of theexhgustdedshand aiso dn impreving thagoupd astanuasian of npise fragy the
conventi ongl w nd.band s shown and described in U S. Patent No. 5.43

9, 349, 0nf uatecge&qetyésexgggusé FY'%§ O4E®Y ni ng an annul us provided at the outl et
end of a bifurcated stack to induce anbient air to mx with the spent air
exhausting fromthe bifurcated tubular nmenber. Typically, the wind band is

| ocat ed | BAMKGROUNDWORTHE INVENPEON to an outer wall of the fan or
nozzl e housing by, for exanple, a w nd band bracket nmeans. ] n this_manner,
when gases are exhaGonaentianapexhausheystims as pically F}?éugfh’&%lﬁvﬁtg afan apda
anbi ent 20 _enviro nt gl._ai il LAt raed
petweon ¢ REBHLRATENH Hinft ke ne & bR EEE BIIRL MRl BEARRE fre pRERY

Wi nd bandgf @e@xiting ai¢ inordBeatpropby dikpet wivsalf hnd glsgas avoidhewaweinment of the
conventional w nd bands are l'imted in the anmount of entrainnment that they

can adhi edischinged air.t heithis degirdnredengnco is madettp dAS. Pateatitiior #866,0¢6risard itonal
exhaust f ﬁﬂire‘;v%f angqy_bppatlex%rl\gc?. SYH 9%2‘:9% is%]:.lec‘fl Jcoth%;fIc%%rg, which are designed to provide

a high velocity jet for exhausting atmosphere and other gases. These exhaust fans are

typically mounted on the roof areas of buildings and are used to carry exhaust gases as high
as possible above the roof line of the building so as to ensure an effective final dilution of the
20 gases within the greatest possible volume of ambient air and to ensure their dispersal over a

large area with maximum dilution.



25 generate high levels of noise which is undesirable. As a result, a w de
variety of fan silencing equi pnment has been proposed to absorb fan noise,
thereby reducing fan noise to an acceptable |evel. However , 3¢ OHGESE 2004
silencers are typically used at the fan portion of the device, and thus do
not control noise at the nozzle or outlel portion. These conventiona
silencers are undesirable for several reasons, including because they |ead

to an increase in thefg}“]?%&k&zehﬁé %Ealﬁgila} tekﬂ%s%%?a%‘%t%sﬁd%ﬁ%b%{' S s%ro%gbin

linited to a relative w-alr distri 1 on velocity

August 2004J.S3Pafknt Bes 41808107804k nd@A0 i WRIch Bes convaetify ok pHHCore RGN @b
effective (e.g., provide maxi murn attenuation without thenselves generating
any si gni f f&AtrespREVE MesFageviass) A Gremeanviepositiosdd withmuthe fay doasinghat urge
attenpts to edlflce fanﬁg)oi,se ,atlttggqn zzle. or outlet portion to an ,
accept abl e SFBIET E3S SR ARh P YATEly tHEQUERINSTRIRIE BENSnA ISV Zrnedoeaied bewysen

Silence-l\lgkﬁ ) f ' e , Il ed.. § ._Whi.ch
descri bgs a ‘:“S’hﬂ?fevﬁ’%ﬁsfé?p g?‘fgekﬁégr&%%ozz aergrgarrnmrl}éﬂgyc?ﬁg%@;ﬁg}n%ﬁﬁé g‘%&“ﬂ%@ée
gener at ed bysdsheirmxddizaticd ghrgagie theadntdigingddomt pdthy, ough t he exhausting

device. The acoustic silencer nozzle provides acoustically absorbing nedia
or resonating chanmberk additemnprior pu devigesfogexhpustingagases eatmosplfere han haveae.

In this manne t he noise at the nozzle or. outl et. rtion.is. reduced 1 nd
2"t ghter B o Sirie St Mk B Gip ReSiab ks esi@ing in grase paraliel
convent i ONpllakddsBIF it respcBid AdthpRe ehd of BRifhn aﬁdﬂ%&&m@hﬁ%&%&&nﬁ%h
as line of sight noise, fromthe ‘exhausting gas at the ouflet portion or *
porti oh8 ofmixing oftheaerstaustedigeewithlaerhidn ervironneratiaie XF st exafnple, a vilad ibagd that.

i nproves the entrajnment o nbi ent environnental air with the exhaustin
gases and 2§ §EP‘f‘1i|%f{ ay apf BVLQ?Q’GJWG RessagpuEtthoputiats ohihe radial upbiest gkhgxsg£@gs

at the out Lon: . a LLencer.,..ductin ar . the
like, whi |%’%sa{@ﬁ§ Bﬁ?‘#@éiaﬁm’?%‘ag‘g{;’r’“eP’g%'izka/agﬁ"?ﬁ%\%\zﬁﬂé’%ﬁ%@F°Y‘ﬂ%%§%‘£%§ﬂeﬁb°P
devi ce andf@dtoxir @ Rexavitle aad dielethdigades BkKaudiisd frblUhé ' '

addi ng significantl yxt 0 system |§r eslgurg. SaUI\/I\I%RY &T&EOP%&%‘%%EI %émw
present i mo@venboendl svind band isshaven and depprivedinls.S. Ragertt diw, 5,488, 34 twtdch dexcriBés

i nproving the enLrai nnent of anbienpt environnental air with the exhaust gas
passi niﬁ]t % BRgKEHRRS Y ATOVidsat e eut ?ﬁfa hifgsrased stack wanduqecambienion
of sound f}: : Lt I Lhee. . The acoustic w nd
band apparsg @sﬁ%hgng%lgﬂ ggéﬁfg\%ﬁ t%&%lglg f@%ﬁtgg;& c'%%/eflg@y %Vrlnﬁ Q%f‘di schar ge
outlet portion for eﬂ?y?u&n‘ lyNthe @fid bandis Bhated il spuedd relEbE With TBbed@Ust dufted
wi nd band includes a plura it; of zpacgd aSart_ wi nd band sectiﬁjgﬁs, each

wi nd band wall getée famornozeledousing py Savexdsipiena windband praspetmeays. n thisthanneend
defining a bottom openin angd one or  nor.e,side | I's di sposed between and
connect i ng¥tHe &7 E'Fﬁjef‘gé‘f%%‘fj%"ﬂlg%@ﬁ _1sc1aﬁr§ep9% FXRAUSHNG)j H’cﬁaﬁéf’%‘ent
sectl n%irdhRASE dirGhilI B Thipditd ?étlﬂléex?ﬂﬂg gﬂa@e,‘f@ﬁﬁéd‘}%kwééﬂ%?&gé%?ﬁ oPthe
over the discharge outlet portion of the gas exhaust device and extendl ng
gener al | y exhpusting delvéveatndahe side 8411 Afithestin@bdd, anBreixacidusid dilu 0 dxhsgsting

apparatus includes a plurality of passages forned around a peripheral of
t he acoustgases- Hewevesesnnvandonsl Rands are dimited i theiamount ofissrrinment thas thexr ge

out | et porc%%?hie&?ﬁ?g?@ﬁx%ﬁgf s%rgg%avﬁgﬁ%}ugg%@f gas from environnent al

at nosphere outsi de € acous to induce a flow of

envi ronmental gas frthd]ﬁbﬁ,%h@&htio@a!@%a&!tTﬂw%&n&‘ﬁhﬂﬁg&@@luﬁfe@@fﬁﬁ%ﬁen

di scharge outlet portion inside the acoustical w nd band” The nunber of the
pl ur al2% y gehepteshigh davetanfmesssovideh isandesinabloe As atestha widavatiety pf ten sifenciingand
sections. The aco stéc W nd bgnd i n¢l udes, at I%ast a.first passage forned
bet ween  oRSUIBMERT PanbSEHArOBRSd 1p SERP R APISe f1crahy TedieiRgIEn BRiSE AnAceeRIARle

side wal | t fm’?’ j J %fﬁ?‘% age
f or med betlévgeeé'nﬁgdseg%%%o W %‘Swﬂggﬁp@gﬁ ?@#a&ﬂ gg%f@te{ an or?%@ﬁ??%fza\%ﬁ ﬁd
band si de tined do n&aedhtad qloisens theanozledbiisieleopertioh. Theyd dondenticilal Siléeers @re
strai ght conical shape,' a curved conical shape, a square shape, and a

r ect angul #ndesieabls forsryerlreasans melidieg basause theylesg touineiegsedatheoyarslliheighine -
Che si0e BERies38 A8 ar AndheP abe RTREro e en Rt it AF RSt on HRGeinulen Ge s

ar e




| 5 parallel with respect to one another. Each wi nd band section has a
smal | est dianmeter or wwdth greater than a dianmeter or wdth of the

di scharge outlet portion. Preferably, the first, |owest nosQQAHBHﬁlt%%Qﬁj
section is positioned over and about the discharge portion and each
vertically successive section is |largeg-than the preceding section and each
vertically successive section is positioned over and about the preceding 20
section. Al frerdahy 2o 30081l fef hinkO) R HhidMAEy ardlefEchRNE. o5 Qrbi MR f@0mben
posi ti oned over and about the ‘di scharge portion and each vertically
successi ve agesatation witholnehanwklee peddnaingtane signidficenti additoael nase)and each
vertically successive section can be positioned over and{?giét hin the

precedi ng section. ThOngcoRntienal; sxhash SEstem phgt ATEBPIN g Syppeise at the
structures disposed t ween 25 NNEeCL, - ust.l j

R R e L e e e R s A
band segti 0Ag ol BACKE: At ! fdrial inQMbed 09139% 36 Clled SepeentrAar, B9, Witich
acoustical wnd band can be constructed to inprove sound attenuation of the
exhaust gasesoritieisrachigheekxiasifnceraizele forreducengiiip kmountef nise genesatad b thhe

first, lowest nost, w nd gand ,s&c&%}iggn gr ferabl%efext ds at Lea§t to a1
hori zont al SPR3HFEING AT BFY &1 fth HEHE GFEhe i EOHEI Y& BITET BYZ=e
portion an A.and E | ' QeMigpiSt
D004 “sect PEn et B R AN. oY Ml Btk A b e e ey
the top engxpiustpabs bitidhbxldle teshagnenitchoiszradths actiloor owtlet pottivaris reduced

enbodi nent within the scope of the present invention is directed to a '
syst eml0haand apightes plunteofdighdischansa flowts aghisyech Howayer Sisse FAnentippralgilenrerhe
exhausting s gases.and. al so t Jnproves sound. at.t.enuat i | ,.
gener at ed BSf e@%hﬁt?gtagﬁﬁnf% ok r@v ftﬁzg %ﬁ%%ﬁ%ﬁl@‘ﬁ’a%ga%‘g’g‘ tﬁ% eg%{e‘ggﬁ% P&t
portion of ' ; hB ckiiesdedfte€xhaust device and an
acousti cal al\t/m&%dgﬁtgaggm?ﬁg?giﬁghg??%ggl ce can iencl ude any conventi onal
exhaust devi ce, i ncl uTiherefote)a neadaexistefor addvioe that impwrksthe ansaiaoient af ambient

silencer, ducting, piping. or the |ike. A gas venment devige IS provi %ad
as part of envirormpatehaieWihithegrhapsing gases Ardalsq thabimrravesgound grigpyagion of the

mechani.sm ,such as an electric nptor, ci ' f 5
exhaust Sgadieirsiinerresain e PRI oc R LRI Sk PR MG b e, | |
coupl ed tofife SP rIEMEHT o dayhivedy 16W heRi: bPtheNskhi@tingYdevidephed poviding gas
noverment device through, for exanple nechanical |inkage or belt:and pulley
ar r angenentelativelp dgteaib diiritation wélotity withestaddingsignficantly toisgsterrprgsturelevi ce
can include a 15 radial upblast, mxed flow, centrifugal, or axial exhaust
fan, including a main housing having a fan housing in the | ower section

t hereof an J } ﬁ@vﬁﬁ- posi ti oned above the fan housing and
ext endi ng Smm‘fc@gﬁ}%m gﬂe)%aust devi ce can include one or nore
vertical flow paths apgk plsént @@ntibn fDdicectydnerancapphrnisyaysemaiand antthed for | n
anot her enbodi nent of the present invention, the exhaust device can include

20 an @Phaimprdvimg thegatrainment of awhieatenyiropmertalaifguith the Axhasbeasinagsiag I aReh

with a centrifugal. fan inpeller.munted g n_ax).e Wt hi '

havi ng an g&ﬁ%c “?%t‘ﬂf’?ig’ﬁ"%’["“‘i@émpﬁwﬂ’@l e?%?“(uﬁ!éons%éeomr?gr%%ﬁstﬁg% kﬁl‘ﬁlesélggs
scrol | casipainglile GREASIdeRIEe. THEadoTRRI WA bart] dppanibtalibe QSad With egan Bxhaust
exhaust gases froma building containing airborne contaninants through duct
and then upweaicd hgvingt Ddisbieargd autlet portivnzet exhaystinigrgas ipagss gyhawst shghma The
di ffuser and then doubl e 25 passageways. The acoust,j.cal, wind band a rat us
i s positi opeensticalowinddandinchidesa PE?JI&%“&SHEFegﬁp%WH%%%@é‘a’ %ﬁé‘f‘ﬁ‘gﬁ%ci/er

t he di sgcharge. outl et parti 3 : i ; i

goner arry. RSP i EPP iy Beftind {\Sp pRu 1 BHRom SR AFAE ELBIbAchiAg, and,
of passagegnf Bf ARKe Hdewals éis?@s&ii BB&Veeh asd conhectimgahstopeat tovthecbdrnderad dThe

di sposed 30 circurnferentially about the discharge outlet portion. Each
passage dr plsaktyfdfovind banpbeectionsraredisposod pircwmferentiatisaddnyeninal spased Frlation
acoustical wind band to induce.a flow of environnent al Q0 Augus 00 6 -
GasTr om t AUPBE RS RAEAROTO AT R LR SSRFE MY endite gapifaly SPrard
portion i naj{e% &lﬂe acoustical wnd band. A flow of fluid exiting one or

nor e exhaus ﬁrow' pat hs and passi mthrough the acoustical w nd band sets up
aspiration in such a nmanner so that the further flow of fluid is drawn from
anbi ent at nosphere through the passages. 5 The acoustical w nd band can be
constructed to inprove sound attenuation by blocking a direct |ine of sight
of noise generated to the exhausting gas. Preferably, a bottomend of a
first, lowest nost, wind band section extends at |east to a horizontal

pl ane defined by a line of sight of the discharge outlet portion and the
bottom end each vertically successive wi nd band section extends at |east to

e 1 - oy




20 acoustical w nd band, wherein a nunber of the plurality of passages
corresponds to a nunber of the plurality of wind band sectigns, a erein
a first passage is formed between a housing of the gas exhéﬁ%ﬁ“ﬂ@%i and
an inner surface of the |ower wi nd band section and each successive passage
is formed between an outer surface of 4 preceding wi nd band section and an
i nner surface of a successive wind band section, and inducing a plurality

of flows of 25 anbi ert,.envj.r: sabr through .the plurality of passages
to be mixed with and%f %g‘fdé{‘ghre‘gggk%%gk’{"grtég“sdf‘ s &iFﬁbr%J%rﬁftﬂ?ésaé’gﬁzm‘%‘-
devi ce di sgbafde peABkanIbMEe bEoBNEAININdTSRRACNdOdi shbedl (V&R fePshriatI DS HEEL fRd
includes form ng each of the wind band sections ektending upward and I nward
to form andisehgrge quilet portidn.t Bawrmhssage dppes a flosntfgasifagh envirtbnineatahamuspheral

i nore 30 of a velocity and a

i nd band. Th ngl es act t ngrease ' one or
Vol ume of s BAGCISGAE 1 S (P ot 8 Ao el HRGIRRRETHA! GasaoBAheebelowsg

fnventi on vt SR SRR PR AL Dl PO HAB0R: e A PTHRET PN banc, Thes
exhaust symgineer of tehplamlity éfhssdpeg ebespohnas ko a hiuhfes OF thél PRIFAING. ofRkiRkE Hand OF

the |ike. The nethod includes providing a gas exhaust device having a gas

i nl et operfeeliprSod he goastq wipdpandincludebat lexdta fisstedssagd farmyedbavwetronagfanomg
for dischargjng,th as, t o, at nps re, disposi. an, agqustic w nd band

navi ng- o vk 81 § 5o AATLe e sRRGRE Hé e g B Sl wlhah e lovtargnest svied bard
about t he exfiAUSH a0 RasOidel > | hé bR ol deS

| ower wi nd band sgcti on suﬁdgﬁgtﬁgo gﬁgfﬁ*&&g\érs;&?g?]@gﬁhg'bgﬁi?%ﬁqﬁgﬁ%c[eox%al{_he
| ower W) ncnddhredfisewinddbanbisidekealla di rect |ine of sight froma point outside

t he exhaust device and the |ower w nd band section froma point inside the
exhaust device and t#h seshiens aan influde papaf aeviindsical hane: a siraight eonital shape,

verticall i i nd _band,sectign such that at ast , a portion of a
bot t om en cg#{’%g%\g/@‘r:%/lsg%el’ 95051‘1%30%153?\?88@"5 Har Shape ﬁﬁeﬁPBeWsOPg‘ﬂmg@éBﬁhe
line of skebpeninyBan ddRipHse 14 8F 6 ‘ | ng 4w i on
and the su(gi(;epssi ve w nd pl?)la%d se{:tigﬁmﬁgﬁr%pg%g?ﬁé?ggégde%gl{i\#e&gtragg@g{?\lgd?)\%\i nd
band sect Peaferably, theesideisalls of adjacemdsebtions sfdiei pluralitydofbiviraek bagd Beditisgs are
gener Sﬁd by, the exhaust device and the exhaust gas outlet 15 opening from

r adi at§*hgP#RBsIGIEh [esRestio ong geother. &Saghwind bandsestipn has asmallest diamgten oz vidthl

wi nd band A\l int outside the acoustical w nd
band and gﬁeggé%&?fgg%%%r&%dﬁ%%t&x%pﬁsgﬂ%&egﬁgltekg? §‘pect of the invention,
the method i ncl udespfsférablpgm;eembt, Wwésh Indidt "iddPbuhdSsctioANS p¥itishE Bderupyer d
and inward to forman angle inclined toward 20 an upper, center region of

t he acousgbautheisshargapertiomhnd eachiverticatly stccessive sedtionds &rgemthan thepretedipgar d
t hrough the _.acoustigal w band f herehy i npraving, sound attention. BRI EF
DESCRI PTI 3¢1eg a?%ea%aw SFHECSFB’Fég"SP%@ I ResiHPRed oxemard 3bejt the prasedivgnt

| nventagonsdiibh. REEATRVAPARL A% 16hARMAS LAld oM\ (8h 3Lk 8 g%%ﬁfgrg'ﬁ@ ?\iﬁ%nangf

t he invention en cons i'n conjunction w %

dr awi ngs. abfemt tHehdischergeqeriar and éddhtverficAly §udCedsiecsction. cahy @nalfer SRVRe ! N
the draw ngs enbodiments that are presently preferred, it being understood,
however, PiRerdingfsctionandepchvertcatlyisusqessive sectionicar be pesitibhed averiand svithirgthe

i nstrune |1 isclosed. In the drawings: Figure 1 is a plan view of an
exenpl arglgrgéésdﬂegi%z%tgésq' system havi ng an acoustic 30 wi nd band i n accordance

with the present i nmgich@dic windhntugpslandduddt subp&it Sfuctin®s AlpScAbORRtn
view of the exenplary gas exhaust systemof Figure Figure 3 is a cross

sect i @hal andicemnestion the agasstieahwinst bandgb ahe ethadusydevicd. Théstpport structures also

hold the plurality of wind band sections in spaced apart relation with respect to one another.

The acoustical wind band can be constructed to improve sound attenuation of

the exhaust gas exiting the exhaust device. For example, the bottom end of the first, lowest

most, wind band section preferably extends at least to a horizontal plane defined by a line of

30 sight of the discharge outlet portion and the bottom end each vertically successive wind band



along line A-A, Figure 4 is a cress sectional view of the gas exhaust
systemof Figure 1 taken along |line B-B; Figure 5 is a plan, Vview of ot her
exenpl ary acoustic wi nd band in accordance with the presen{%QAUgﬁti%ﬁl?‘
Figure 6 is a plan view of another exenplary gas exhaust system having an ,
| 0 acoustic wind band in accordance w §h the present invention; Figure 7A
is a plan view of another exenplary gas exhaust system having an acoustic
w nd band i Ldance, W th . 4,1 Lan=_Fi gu B.i side..
o1 oss. sect (e i AARGFeitkd ot R B3EhokaY B ARAREA BBR P dp i e
3-3; 15 Fi gpgcedi&gi\ﬁn@baﬁmtim_an view of an alternative enbodi nent of the
acoustic silencer nozzle of Figure 7A showing a renotely positioned

enbodi ment of a fan d¥furéer ehpedimeprwitinthe spopeditha prasanahvemioaxedipdcadyo
acoustic silencer, nozzle ingor orated into,anot her exhaust,  fan in .
acco_rdancea\R/r"ftf"lmttH%t IHREQERIINT AVEHTER CERRER g8 virenmep| girokith ghegadausting
section § akens ah@9o kA SmProveflo 'd%q{e?xu%n %ngkggéﬁéaég bg'sthgeﬁcﬁg W8 or
vi ew of theé gas exhaust system o i'gure 1 show ng exenpl ary éxhaust gas
and entr ai byrertdisdhardihgogses futhe gbitléthracwoftheciziviost MThebandn iatlldéy 41¢:@adst
is a flowchart of an exenplary method of inproving sound attenuation and
i nprovi ng @¢viceandianpequstieal vindhangdy Jihe ayhapssdeviessargnelndaanyconventionatexbawst i n
accordance ,w.t h.t he,.prgsent inveption. 25 TAl L DESCRI PTI ON .OF PREFERRED
e et s sl ¥ ERtmile, SR ERare Ay B e P 6P P s 4ram eng
met hod f or AQ@k iBvainaf divice§brod|dRaRAt aﬁ’Ef@Péé?ﬂrzft‘él %iﬁ&ﬁe%‘as iQei g
di schar ged gra(g)m one or m)cree i(;J)utlet portions of a gas exha t%ﬁ%ig&&%ﬁg'

an acoudt i érwe melchzaisth, sitteasameletircamowrnid previdiedftotdenerates fotv ofesbatdteas -
hel ps i nprove entrai nnent, of anbient environpental air wth the 30 Auguyst

2004 -9 ex@FRHghtths LxBauss&ierigedi Lot slriyedmeshamism caax b direrthy cqupled go the gas

resulting j .ot pl ume of high vel oci flow which inproves the

ciroct v BPunbditbich Sed be Bdliecls) Al o B R BBt AR i Rue e
al so hel psexafiphd Sedhahicablimlags od BElt RAE PRIIEY Bffeadémentt | et of the exhausting
devi ce thereby inproving sound attenuation. In addition, the acoustical

wi nd band can hel p tln gqreetndotiméms of €napresent imensiops theexkalisbie vidbeecandmaledegd Ng
flow (plunme). of exhaust gas from environnental conditjiaqns, such as for
exanpl 2 i@ f, mixed gwﬁmn gl Oy akexhaustifan, dnglyding agnaiphaesinghaying

i nclud i 3 di & | nd h
i schar ge I BRuttEE fo BE T8 Redort RS RENEEIS iloRlly b Bos 0P aaie s ©
portion 5 fai héuséngarldantendihguipherdlyahere ibnt PReaskhagbtadevite cih iltlude bae 8FMore

adj acent sections 3. The sections 3 may have a cylindrical shape) a square
shape, a rvesicahfpw pathspad this queefr encrs| upper ¢entaminatedairoutletsa coni cal shape.

Each section 3 has smal lest' w dth _qr dianeter greater than the w.dth or
di aneter of the di s?‘ﬁﬁ'? er&Bﬁ’r‘?fiHﬁerﬁ 05&%5538&%5{6%8% %“é@’?ﬁ%gﬁ“?%ca&lq‘ Yde
Proper 29 seRangif: B £ ‘ G b QB
positioned in veFti cél , fﬁ%gﬁg g%%%(gém 0 ﬂ%%ﬁgggﬁ;;ﬂmh ‘eaé%géﬁg‘cg%ggﬁnve
15 sect i onmpellergnéumtgicon {rhanle ngthin treaasing antddasirgent axinaf rotatiinhat@ight angels

di aneter) than,the preceding section and bei ng di sposed over and about the

pr ecedi ng 1@ &Esidsrmempers of the; sgrall casimng Nnqperasion, the iseralien sirivan bl anatem drasys

(having a -sect| | widi.h. or .di ). t.h he precedin
(having 2 eRBfi SEASTREE o 00M R o RRE ESTba A0 WG, 86 Sl
passagewayipivardlp i the atavResr £aEdle \BY firdt Pds¥ing UGSESEH Y EdifRsdrl AaStHeR doupNi de
20 a pathway for the entrai nment of anbient environnental air from outside
t he acdusprssagewdysd band with the exhaust gas being discharged inside the
acoustical w nd band.,by the exhausting device. Preferably,. at |east a
portion of the top g—ll?ag%ﬂ’r’ﬁ“‘f évufﬁglf BARNEGYLS BoFIHeR cxgél\é}fp@ﬁgalg)faéoundand

copl anar, yoyedEalBLahl r¥laﬁ¥ﬁrolv@1pthe0cﬂ§m gé gsﬂethsmbﬂc&ftﬂgga@e&gﬂar@ewﬁ@.aﬁm

t he exhaust device or exhaust gas at t Ischarge fromdirectly exiting

the wi nd beending Sehdrally epWasithereffoin e XEHEdcvuyti el ouiid isaald Mlﬂde.@@?ﬁuﬂit&%f
accordance with the present invention nounted to an exe_ggl ary exhausting .
devi ce 4. Pxsagesolmmed Rroyodeal penipherak fs the aacopstierlb avind 2bangn and c fispesedwo

i cals sh t h i naf t I dt 3
and ' porrsR e ARt e iR rilen PoRm Fpehiracioed ECHAPY ol e 5
fL an exhagionRineMifoRpKere JiSide HEIcoReie] 3nd Barid8 iddRBE HoRMT En ARG AR




30 discharge outlet portion or portions 5 of the exhausting device 4. The
outer cone 3b, preferably being |l arger than the preceding inner cone 3a, is
posi ti oned over and about the = 30 August 2004 -10 inner colbAggustzQo4
sections 3 Tray be positioned extending generally verticallv in general
parallel relationship with respect to ap upper discharge end 5 of the
exhausting device 4. Figure 2 shows an éxpl oded view of the exenplary

acoustical band .2 of Figure |, ing a Lower, inner conical section
3a and an éﬁ%ir ,mglft"’e?el%‘ﬁ’ﬁ?d t‘@&W%%Y%ﬁgw&%msqhﬁrgﬁcgaylﬁsspmxon frasi dother
secti on 3azthehddeRi e ; i B g, openi ng_ 7, ~a bottomend 8
defi ni ng aabot tom oben%ﬁg QAC&}AcﬁﬁquufueégFﬁ%zr’fch%ri fﬁgﬁ\%ﬁifmigo‘aipéé&a@@ st €en

and connectliroggh tie dcopswerd vand baiderdes mm&ﬂﬂin%uc}lf@ﬁﬁnﬁ&‘é@?xé %&ﬂiﬂﬂa-:f%“

side wall | gi cludes an inner surface 11 and an outer surface

shown, theof Blcgﬁéiﬁ?‘ﬁﬁ from ambiens apesnbatedhronzh thepasagesie | ower section have
a circukar shape. | Opfs, shown,in Figures. 1, 3.4, 5.6, 7, and 9, the
acousti(k: wi nd band appar ity nc.alé’”??l:hgﬁi(rf@gbsc?’?sfrgfte%?slg’é’é‘éveﬁﬂuﬁl%@mab@nh)éen
the |ower bigekingm drectilisle df BRUE bf'SbidLoderdtd : Yi.C8 4.
Preferably, tIr(\jggfi rst passagfeglﬂZl i's dge% ne%ﬁgﬁ%%gﬁggggss&% %&agﬂ)l’fl?ﬁ“ofrhe
| over secténshofFefizshdowass mostywind bahd secsior extends at Bas to 8EosARw) piae BEBHEESy 7

and 9, and F tog .vvgll 2b,. a@s sho in Figures 1 and 6, of the gas exhaust
devi ce housitRgCo2e ‘rﬂ%gﬁﬂ) e qutiet gprtionand theypetomestidbeash vetticeliyswdcetdive d,

iegbeerac Mg sticalndectsis d
2 manner - S ot SRERGH el ndl a1 oual eng b By S5 tiletininpeniioy

arr owsl(r2 précddignvéred bandisectiog. 11, are drawn fromthe anbient fluid of the
atnosphere. In this manner, the first passage 21 draws a first flow of gas
72 from envi ronnent alA Airthgs pmbodimant withircthe scdpe @fthefpreseit i oo idir€asd g OM

t her ebel ow, t?n th with and dilute exhauyst gas 20 exiting fromthe
di schar ge 2JOET8E 185 HPPHIYANG; th entrainraent of embigay erviropmental girovith thetexhausting

acoust i calyaydcn i . .s,ecend ssage,26 fqrned hetween
The T ower 2ber | oC Al smREHAES B P v §iHER B SREREA o6iere D pomaaing
passage 26 relatidelhigichibistrittitionRelociy ittt ddiigd si ' nd

t he outer surface 12 of lts_;h.e Igvver oscggti on gi&l%séérhngf/%ﬁgﬁsyg?ﬁ{pggﬁgﬁ)r:@Fy
exhaudd smethed icludesprpvidingetges exhansevicehaving 5 gasinktispenihg TorvResiving d daat
one or nore se ond%ry atreams of fluid g,s represented by arrow 73 of

" Figures 1:0€ elglfﬁﬁls ¢ and a ga5 outlt gneging fedischarsing theigas 1@ asnosphereadispesing s .

In this maghgtic wihe bass law of gas 73 fro
envi ronrreogltJQ al at &Dspherggﬁgg?ﬁ%%gg@%wéﬁﬁgﬁ%g%@ ‘Ié’ﬁ‘g:g%%%ﬁ?%ﬁ OY542¢r om
t her ebel uj themxthaest gas outletdf theekhdist devicq domiih @ AplubsinPdS ;

di schar ge ogtlets .5 of the exhaust device % 30 %ﬂpan al teraggaagggjfg? A hent
snot  showHOIRY FRHygrenmeralaic frpayspoint auisideithe aconstjeal wind bandao & poimeihshleitheen
t he sggo ' ectiaons, .in another. altfernate enbodi pent 30
Augu stgg 2 B%Cf%g%iél ?ﬁg{i B%%\Aﬂ)erﬁg\?’l TanGes ﬁfthg BE‘Y‘?IBK g?pagsqgsﬁgqrrpsgggdgég anymber be
formed bedfrgerplufiity bfrdindnshridhecliony, tandSpikdréi h L0
section hel p_srg ormd(:m addi ti onal Cplass’(jl’!ggkej forél?krlhseﬁgﬁ ?Saslz1 mgsn oﬁg?ﬁ%ﬁﬁyegﬁta
envi r onneMUsinge thergsmencheuss ey ive and mh indee surdace of theclawep viRKBRdSeEtich 4@ -
The nunbergﬁf sect.ions i s dependent on the partjcular ap&l ication and the

PSP SRR Y e PASSRe T APaReLherwesnan outersirfasena praceding wand bandspetiar es,

desired sy

actual angdedfiaesd i ' vel ocity . di | yti
i st i bt o AP 8 sUeedtive b S0 QBN R kdltioB e iieafy GFYopmot,
the |12fweransisett anvidamenta iabsrghahé plirdlRy Qﬂgés%éey t@mmmd%%%‘rgi diftlt@ "
about one or nore di scharge outlet portions of  a gas exhaust device £ and
ext ends GERAYShERS disghaiging fiemethe exhauss devicadisdhargei gure 1, the bottom 10 end
8 of the | ower secti,qn ef erabl y ext s.at least to a plane defined by
the one or nore . dﬁgg%rﬁbé{%ﬁ??"g S C‘E}f&{]‘ﬁ“e“\é@ﬂ%meﬂﬁe@é‘ii%“é‘ldts(feﬂgmg
t hey areeg Win : : : ot her. (e.q., the
Dot £ om enck B o PR B e AR B Ay R i v

def i ned BY ugpewpauEmgionof i abustival tiRihAt OFhEafdied et BRURI oK i) - '
For {)an‘gkg,vg he bottomend 8 of the Lower section 3a is positione
oY

rel ati've iy F8e andums af theexhaustgas Slowing thaough theiadoestical wind band..
exhausting device 4 such that the direct line of sight L 1 froma point
out si de the exhausting device 4 and acoustical w nd band 2, does not reach
a point along the direct |ine of sight inside the exhausting device 4 and
acoustical wind band 2. Consequently, a barrier is provided so that no free
path is avail abl e by which sound waves (e.g., noise) originating within the
exhausting device 4 or at the discharge outlet 5 can travel directly to 20
poi nts outside the exhausting device 4. Accordingly, the only surfaces

T . . o




wal I 18 di sposed between and connecting the top end 14 to the bottomend 1
b. The upper section 3b side wall 18 includes an inner surface 19 arbg)éan
outer surface 20. As shown, the vertically successive uppeﬁoséﬁgﬁ‘ﬂﬂ is
| arger than the preceding | ower section 3a. As shown, the top opening 15
and the bottom opening 17 of the upper-%ection 3b have a circular 30 shape.
30 August 2004 -12 As shown in Figure 1, the upper section 3 b is disposed
circunferentially and Arfushacetbadahérdiwathirathe sdopt bethk preentSeedniion iSairanéd to
extends generally upward therefrom The bottomend 16 of the upper section
3b pref er ab® ynekpe AgG ITHPrOV BEsI0UNS AHSPREAR N B REGaR SYHemt sishatsch Bnonoze.

Lhey 5 over PARR SRSt RER #Hi%e Yria® BRE . SRPERASH Moy Rles Bifist « bt Sl
3b. ext endsddigEONawnE Aloa M1 ¥pethg s rélRfViNESRYo b &hh@Re B A& fou{l%ﬂéﬁ}gﬁr

section 3a). For exanple, as shown in Figure 1, the bottomend 16 of 't
upper seft i fon didrhasgipg thet gas meetmospliadre. \déspbsingian agopstic windtbapdhaviag aglurklisy éfop
end 6 of the |lower section 3a such that the direct |ine of siﬁht L2 froma

poi nt out si YREUEREY SRASES EPFHYVINGbARd spsHenspverand 3bgis theexhaust gaspuiptofshemrdiausie
oot o rhe Broustres] . _ _ _ i
barrrer 1o GsVice paGtiohtha I fouhdl S AFOE S<ah il AR £ ol R A 8B fvepiena®

waves (e. d.of thellewer WiddbardiseObnBlbilsn difaet IehAyizht REMALYIisEoAsiAE thdl exthbst
di scharge outlet 5 can travel directly to points outside the acousti cal

wi nd band Xevigscanddthaddwer wind band yection framesporitsnsidethé eximustdesiateandhike lower
exhaustt(?g devj and acaqustical wn and 2 are.the outer sur s 20 of

ce 4 d ce
the uppt? <¥iodiRand saCtions PEFILPHBE SeRNVertically shegessiye gin Bal’tdﬁéC‘I%\/%‘F{“g@éN lgast

3a. This f : ' 5@{5}{5 : ian:.af sl j ' I
alternati vﬁ%ggg%\rﬁogﬁ?’no sho%%nyﬁgdcg%éﬁsvbg gﬁﬁeﬁgbrg@tﬁﬁwnéégﬁ%&@e of
three sect isggift,frdrAW pdfCHtsias a vii¢allppetdditswindtband Sictibe aadihe sue@Gbive wind
vertically successive section is constructed and positioned relative to the

precedi ng $aodiseptien figas 8 poing dnsideothe piceding adpbbandtsgction anshoths tsiiceissive wdnd
band having t sectio 0 Alternatively,, as,sh in Fjgure, 5 the | pwer
cattion' 5 bandSeGic, B8 Haskinaqoidh dhnmeisn b shBnaes, dhviehand PaeRbaist s erRe:
of the rty Y, ql r : ‘| i:0e: j .

hns o o) (PpEfideEOHGERRTY Slodd s PAEin® B i Trol OB ki BThcbRRIcaP B
di scharge ®pardiand the @fxhaie dexiraus tai pugntcrididethd atustitalonindriapé randithé kahast of

t he exhaust gas fromthe device. As shown in Figure S, the sections 3 can
be positi ofEMiEn vertical, spaced 25 succession, preferably with each

successi ve section 3d,bei smal | gr _(havyi a.smal |l er, crosssect,i gnal. w.dt h
or diameter) than t he%?%rgg}ﬁ tr?ga.nggg{ %%C'S&gh%mg%é‘?rhéhedﬁ%géac%gﬁh’ém_ﬂ“g
Wi thi n t he epéle6RHE Man@ BAld 8Pt exRAdMB AP aldAnd inak EroTornthn ArgdSnc BndoWard
of the top end and the bottom end of adjacent sections can be copl anar, or
pr ef er A0 y anuppémpsntenregmnof teracowstivhlodkd bayids #hganpdesactid rélechyoishimwexd and t
devi ce or exhaust, gas at the discharge . fromdirectly exiting the wind band.
Passages aPBWP@ Y'Pég“%é AUt WB@sqgﬂﬁﬂEfebﬁ'H@P@YH%sﬂm@éW ®hand bet ween
eachivertically 30 August 2004 -13 successive sec Lions to provide a

pat hway for the entrai nnent of anbient environnental air from outside the
acoust i cal BRIEF DESCRIPTIONCOETHEDRAMWINGS ng di scharged inside the

acoustical wi nd band by the exhausting device. The side wall 10 of the

| ower section 3a and osge@ingid otheg aspects pEthe pisaqnt nventiomwitbbesaineappancat
upward subgt anti gl verticall 1 hus rmng.a | i ndr.i.cal..section. upward
and | nar oREV OIS wIE Ast e sectp o o B PR E B R Lo B oy
pref er 28l yihetRomipdRying ldrswihBs. 1Boralé PNl ehirae ﬂheweqtiéﬁ,tlﬁér@@#lﬂi‘tﬂm n
a straight line toward the cénter of the acoustical w nd band 2 thereby

f or mi ng cotheclrdwirlga perbodaneritothat ara presémlppreferredy i beingundarstodd, hdsvesan) dimt ithe
Figure 6, the conical ?.ha ed sglcti ons 3a, 3b_can include a first angle 8
formed by BIYSnHen ds ngh ligyied toothe spgeific apethodgaand instrurgentalities isclesedauln the
device 4 fa&%épe horizontal. The first angle 8 hel ps to nmaxim ze or

i nprove air entraintnent and sound attenuation properties of the exhausting
gas. For exanple, as FH@wn i Qgﬁh@ihrve@faiaemplﬁry ExHaubSysteRHafing amdBokfic
formed between a top wall. 22b of the exhaust device housing 22 and 15

hor i zoA0 al winskbastdowracterdanes with thti present isveriogures 1 and 6, the first angle
A can be about 10 degrees to about 30 degrees. In other exenplary

enbodi nents shown in Figures 9, and 10, the first angle 8 can be fornmed by
the side wall 22a of the exhaust device housing 22 and the horizontal. As
shown in the enbodi nent of Figure 9, the first angle 8 can be about 70
degrees to about 85 degrees. 20 Preferably, the one or nore side wall 10 of
the | ower section 3a extend generally upward and inward fromthe bottom end

Y- . ~ . o o o



a fromthe horizontal: The second angle a is forned between a horizontal
pl ane defined by the bottomend 8 of the |lower section 3a and.the | ower
section side wall 10. Preferably, the side wall 18 of the %@ngg&q\l&@n 3b
extends generally upward 26 and inward fromthe bottomend 16 to the top
end 14 to forma third angle ~i from.ghe horizontal. The third angle ~i is
formed between a horizontal plane defined by the bottomend 16 of the upper
section 3b and the um&kre SeLid 8 -4 & rahl , angl e
a and the third angle (3 a?ﬁé‘#g{rﬁﬁgg?éﬁ%%xgﬁ{?%@ %gre%éihg% 25?%%‘8 ic‘g‘?"gon
in order td: maxinize air entrainnent and sound attenuation 30 properties of
t he acoustical w nd nd 2, For exanple, the second angle and the third
angl e are preferabl y Fi8Fe# HEousstHAmE WieMofithe Ras exhayStivgtesa of Etgurohsakeo
refl ect noidl%ﬁc,iﬁgg\@}r{g.. and 30 August 2004 -14 upward to inprove sound,
attenuation. and the’angles also help to increase a velocity of the anbient
envi rongental air enfFenrdgistdcReeiRnhEAbwIsMHe gmaws%s&rn%?mw i tag(laﬁ
second angle a and the third angle J3 are forned at an angle betWeen about
60 degr eesalanglinBuB; 90 degrees fromthe horizontal frominside of the w nd
band 2. The upper section 3b and the Iower section 3a may have a second and
a third angle that are different from one another (e. they are not '

g.,
parallel), or prefer S: i S i3 ar.e the,sane
(e.g., the | ower sectﬁggﬁebg%gga&gﬁwaﬂgﬁaﬁ?{?@@gﬁgs &%W%ﬁ"@énﬁﬁﬁofdafge
are par al | with thelgreseanipivertiont € preferably predeterm ned based on the
particular application in order to maxi m ze entrainment by accel erating
anbi ent envi r onnent aFighfert igia plan Piewnef aneshargxeriplarytgas dubata sybemihayliesan |

Again, ;Ln an al ternate,enbodi.nent .(not shown) having three sections, a
fourth']baﬁPQSI%Wa%ﬂﬁd P AcRugatsy Wi &pmr;sgng PBA i n anot her alternate’

enbodi nent (not sho ¥ . J i f.or med
by the fourth secti ‘(’)‘P;]lkuxle%?’é& 19% i@l{é%‘g?,? ?%ﬁﬂgre%)ﬁnfxoﬂg %ﬁg%g}l%&g%ggg%vﬁ%%l
angl e for dcoustieasind@andin acedrdarice yvidf the peesefibingBhtiémvi ronnental 15 air for

entrai nment with the_ exhausting gas. The nunber of sections and the angle

of each section is JEp&AdBrs asiletaresssgetionaliview fphd sitancennozale ofiFigles 7aed
operating kéatrazct ristigs, including, for exanple, entrainnment properties,
actual and®&f et W Si%ack hei ght, discharge velocity, dilution and

di stripgtion of the : 0 1 '} i gned
and constructed so apzé‘%g'ltﬁtggg?oﬁ{t rfe?g&g(?f%ggglé}sdraﬁg% emﬂgﬁfkflgi\?vp%}f.ﬁ}eﬂ%gm
exhaust ga#endeonozieofifligyre TAshhwinght reanutelguisitiofedtcnsbriigenvef 4 farodrivdne

acoustical w nd band_ are preferably constructed so as not to interfere or
di srupt the flow of Fé&Hadé igadeont elevatiag afhan examplary ropustc sHgneer ovizalg

t hrough tk E 1 : | h section.preferably has a
snal | est i t%trga E)Ar% 8%\? %%%§%f£?$%§%°%%ea‘§g€$e %rreswngﬁer&on.f he

di scharge outlet poFiguw9Bis 4 hearical RALS lseélfH @Ref Blog: LIRSS ddie
Figures, the top end 25 of the upper nobst section does not interfere with

the exdfaust gas fl ojguresd Oasialschematic view afithe ghs exteiughsystdim bfiFigare Uishowiag
wind band_js preferably kegt to a mnimumwile still achi eving desired
oper at i ng®} Wt‘?‘é@éﬁm@f&&ﬁ%}mm& &P%ﬁhﬁ@?amuwakw Bands aadct i on
side wall 10 and theg; e[ -§%chj)‘9nc}%'hﬂ I npeﬁh Ple

constructed to keep % e actlual st ac gf\éﬁtéxﬁlﬁg}ex aﬁ?ﬁﬁggﬁg %?Had
acoust i cabttasiuatiohamddmpeoving air entrairmheny 6f Behagitingighsed usirg dn sourii€livikt ban in
adequate entrai nnment and velocities of the exhaust gas discharge plune to
provi de atfeqiiapes With the RSpseRNAVENONr i but i on of the exhaust gas 30 August

2004 -15 and to avoid re-entrai nment of the ex-haunt oases. Preferably.
each vertically successive section 3b has a height greater than the

pr ecedsNODETATLED BESCRIPTION OF PREFERRED EMBODIMENTS

The present invention is directed to an apparatus, system, and method for
optimizing air entrainment and sound attenuation of gases being discharged from one or more
outlet portions of a gas exhaust device using an acoustic wind band. The acoustical wind band

of the present invention helps improve entrainment of ambient environmental air with the




The acoustical w nd bard includes support structures ?7 for connecting the
acoustical wnd hand ? to the exhaust device 4 and for h0|ggﬂﬂ t he
i ndi vidual wind band 5 sections 3 of the acoustical wind b ooyt 2904 ed
apart relation with respect to the exhaust device 4 and with respect to one
anot her. The support structure 27 canguanclude any conventional supporting

t echni ques, including brackets, bolts, spacers, grins, or the |like, for

hol di ng t hexaeeustiaRin i RH-RRE %ot iHR RASILINGHeONe Tedl8n XN RH Sk ﬂ&}e'& 6€hidh

and about the outiet portion 5 of the exhaust device 4, and for holding
adj acent segbciogndoBawBiehiimprevesithaleffepaee diack heigl: adfi the. exddmusirawdevice. The
Figures 1, 3 and,6, one suitable ppunting structure includes a plurality of

wi nd band Bio¥ER Wintzbangrasodiedns|tg blogk linsfisight neise e thrapietles P& thesgausting
and more ppgfiar @blyy %ﬁo“n@%owg%ﬁggﬂéft %ﬁdif%r? Litilé g«gqﬁﬂgal%%dﬁv%ﬁg ?%élgetlp

equal distances around the®perip e acoudstic w nd ba

shown i3 FogtbRcfihe Vot dnfdct pastiuee@ bl ehé cdivetBingd fRW §Sldmie) of RIS gdsFom
acoustical wind band 2 in spaced relation on the exhaust device 4 and to
hol d t he wemaropmedtabewndiunns, Swh3b fonexeppdadvindishearon with respect to

adj acent sections. Alternatively, separate su rt. rugture not shown
can be provided, one®t Bﬁ%”b’?lﬁb&e Higre Cgﬁs%clo&ét?ga&/imﬂgb&ﬂg 2tu B‘Cf‘ﬁés KR QL BT
devi ce andsanetes; FRB&f Al 'é}fhéb%g@ Qrdchnde Jrogad; i

acousti cal Se\?\nﬁﬁ;cf béﬁ% can ec rrgﬁot}’\régcture %h% oneg%r% nnre%ll%{élscne%%aen Qﬁ%?/d be
cut, nol ded spatdirelatigxta the ousdigpetiorrdbf erecerblaast delvicead and in spacedvrelddiopaith
can be made fromnetallic_sheets, such as steel or alum num that are cut

i nto sdbtiawsadigrant weHers 3-ntldesuetinnsahmayahrvsea epliplecal ishbgpe.fesquazd shgpe, a
conventi onal

W nd band SRR TR TR, B Stioh B4 qusisel sy Eae R PR d Ragd amalfdt

acoust i cal i I } ; i H}t%ag I
suited f orm\gggggﬁgﬂgéﬁaégigﬁrpf%ﬂghé 3@%8? ang t@ﬂ%{%ﬁ%?%ﬁ%@&% or r?wg?'he
envi r onnerdxahusting dievicedsto Al pespehdischargedof theyexhaast, gamfrowi thdydesminal NEe,

and that can also withstand typical discharge velocities and exhaust gases
that may BECHAnschateqrasitioned iy ivertical, spacedsirgessjon rretstablyswith oark succpssive

I t he. wind d paterial can b | i G.qfiberal | ,
cXaLSs, 8o R LG 2l s b Buob G %aR RS et
surfaces Igetgdh Md BEBg UispMEE 09br hAE 2BBEE Wﬁre%édﬁg SethiohNC lAl@ehativelQURSkh
refl ecting and/ or sound absorbing material, as 30 August 2004 -16 showy

i n Fi gur e sBeceddive sertien gamrtieisonallof (hevi@giaiasser enoss-aemiomabtividthion diameter) thantifeace
of one or rmrg, of the s %tjonds ma inclrablge. ,pet{lforat d material. such as
per f or at e PTEEEEE SeqtiopEng PSEg) ‘EOS%:E?W WZ!H@ EBFeCERMIEHICENORs shown i n
Figure 6, the inner f : i : :

i nclude a sound ref Iﬁg%gfslgaqﬁg&’g%éﬁ %ﬁcsdgglf rﬁﬁ%"‘gg‘t‘{%ﬁgaﬁg? gé%gfxygggcﬁgﬁéggﬁr-ovade

first 20d apadony fombeentieatitsf aMbitat sRyirdrtnehtalaisfrdnpoljtaide tite @blstival @ind
portion of the inner surfaces 11,19 of the side walls 10,18 of nt he | ower

and upper bgad withthe exhaushgasbeinsatischerged insidethesaenstisabwinisbarg bysheewhansisgude

erfiorate i ecgs.and. c have r.es tive rtitions. space r ebet ween,
Phus pr ovicalig Facaily: 4 Realf Borigh BF BALIFD Sl bF BEnaRnaRto LAt Selis
I nner enc |a&'i%§la§ﬂ§‘&9p$eféﬁa@1f@éﬁaﬂ'o%9 aR6Het RSN hAAEE BGRpabd By BRERRh{Us Ekvice
material 32,33, such as , 10 plastic, coated or galvani zed steel, stainless

st eel , m meexdiausigab at the dscharge frghadiseatiyt exifimg yheowingnharslcoustical |y treat ed
medi a. _Tie sections_pmay al so include a chem cal re istgg wrap or' b,gr{hi er
(<]

(not shdbwn) such asFigpFal shoyss sn pemplay acousucalvind band < inaccerdanse

exhaust p . i l-at lsngy d e ti gal
mat or ol " aresdieifehuiofloghidifo e bxdiibidy) SAMARGLHREE 4" A Soifg QI L 62,
be a resonghistichl “AadBAId 2 ddEintluae twd 2o8iesl-stiped SPAT@S P (hettianhe sdso3efesrkdar e
closed at either end. As the exhaust gas travels out of the exhaust device
4 and t hr dughadoweraooesaiapdlanwippdr benri3b) pesitiered: condsatagadlyr ahout & ldissheget he
perforations.in.the surfaces of. tge .Pﬁjter wal | s_into t.he %foustairrﬁalb fill .
mat erial $BSTAE O RL A8 FXNFHSHAR BEYiSE & 4lhe MBCReAAUT 1HBOTIEENS Q¥ R APAkthEny
convemd o : IfEr: LIS j h td
techn?%qdueggallﬁgfl?g?ﬁg anorgi%}l }:*rzr)t?)t\l/‘?ﬁr%gf;'l 5\3‘? g\e@t‘g %ﬁfﬁ gﬁﬁég%i ?g%aérlgg %oélzez bé, a
stack, a preffenisigbeing iahget thannke gicsediag generacome(Ba, ivpoditiondéd keer ahiabgatsthe
exhaust device 4 can have a gas novi ng nmechanism 34 to nove a gas from an
inlet 3 S of the gas exhausting device 4 to a discharge 5 of the gas
exhausting device 4. The gas novi ng nechani sm 34 can include, for exanple,
a fan, a nozzle, a punp, a vacuum or the |like, and




is provided with a drive nechani sm 36, such as for exanple a notor, that
may be directly 25 coupled to the fan or may be belt drivenofaAom ei totrb%r t he
i nside of the exhaust device housing, as shown in Figures 8 Hglﬁiz from
out si de of the exhaust device housing, as shown in Figures 8 and 10A
Referring to Figures 7A and 7B, shown_jg.a first exenplary embodi ment in
accordance wth the present invention Including an acoustical w nd band 2
havi ng two_or_ nor.e, 30w band secti.Qns. I Lr ferentially an
in spaced Fefation, ™ agﬂ%ggcélrol e"dmlgﬁtbﬁé{?’%llt{%é%é?g{iga‘ﬁg%g%/'g?gg/veelm%&Ié X%%{fﬁragne
or nore dlp%sélﬁélg_slageh&rﬁfa&viqf 1e3PeAGOUS upferdidcBRERend 9 2F LR exhARiiAbdMsLe 2004
-17 having a radial upblast, mxed flaw, centrifugal or axial exhaust fan.
such as that descri bddgend shewwsmniexpledadiviey ¢f the exgatpbary acqusti¢at atindand 2 of
entitled 'Acoustic Silencer Nozzle") serjal, nugber 0913 90, 796, fi IQ%d

Sept enber Frgureggdavinigp {owveRdparrFancal SREPR SR ARG RN PRPET-{OYISE ARIiES) SeRfion 3b. As

r ef er ence.y Thi.s: Pendi t jcat i ' Lgh v e

i1 oncer BgAPTFERSES, B 0ler 3RS e ob o8 suchbl o Bpihite 7. 2

exhaust i ngosteftendSdéfgivig @bottofptnity 9, Bed ex4Bat sid stk WAV (Cspodéd isdiayeh dnd
Figure 7A and 7B, the acoustic silencer nozzle 4a provides acoustically

absor bi ng copuécingrthe &merd ¢ tgthe hartorrend$o Eaghdeweriseation 36 side svalli l@gnandesagt
pat hs 53 g5 of the zzle 43. As_.sh in Figures 7A and, 7 he exhaust
P appar SRS SuLfdce DA chiprditacs b3y b et i aRdpenitag and e hORP P gpaHEo
axi al exh Lbsfttp i ; | %’e- ng 41 having a fan housing 42 in
the | owergsec %gdr}yﬁﬂh%?gggﬁgﬁﬁag%boﬁlg?l c silencer nozzle 43 positioned above'
the fa® housing 42 and shwwarifiFigurep\pd,di, 5, 6/Eraal Optie adthwstié aindisungiapgardtlis -
defines a fan inlet 44 adapted to receive gases for exhausting thereabove

and a fan2déuclides 218rst prssaes hiorgnadheswesn thefowarseion 38 andbakausing 2ofthe gas
fan housing 42 i.nto the acousti¢c sklencer ngzzl 3,15 The acqustj.c

si | encer f sédﬁYS‘_cae“fi%@gerﬁgﬁyi’ﬁ%ethﬁg?ﬁs%?fl ‘%@?‘F%hy 5 ahd Sggg@ctlnﬂf@ﬁter
vall sect ferechih B ad8Re 3 nlort WaGtle RALHDONS Shfith AHiPGLPRARY Snd a to
cylindrical, or straight wth respect to one another. The acoustic sﬁ eﬂcer
nozzl e 43whlr22beas stefvimnasFigufdsrlsdndug) pétheagias evhdusedevitd hansdng2 X eTlentovepsit

air outlet 49 at the uppernost portion thereof. A passjve_zone section
defi nilfig ef hesrimaryodaustsarepay ofhuidass werasertad by apevwddn Figyeesi4 angk 1 losetsr

el s e 8B Dbt o Bl & hord Ml Sl IR B Gttt
suppl i es gy hrrb®is 72 ofIFIgurY 11 40kt 1l 10 Brel d#hwn Fofn ﬁx@@frﬁl@nﬂﬁﬁiﬁ@fﬁie@_&ﬁ@iﬂé&gre. In

exhausted through the Two upper outlets. The passive zone section
def i nes athiis mannemtherfirstpdssagac? | dravwsa firkt fidw ofigasti2 fedma pedroamentat atmiospliere

cylindrical, .or styaight section pei convex or straight fagjing Qutwardly
25 t ovar dtoriRgues aéiowsg? e?vxmme@éﬁs¥§9pm@=raéql?ws?%% derchéw Bstgas s
defin bej. It o j : i : first outer wall
secti gﬁ 4%&%%%39%2?}#( #%?ﬁaﬁ%%ﬁgt?? t rléor%:;‘;éf@% egg%%pgee\{l:%e%n 50 defines a
second inner wall segssiggwib4hvateilsticanwhal bdidEthchidesatdedst £ sdcond phisagh 26 al |
or straight section and is convex |acing outwardl %/]band in spaced relation

Wit h respiormed betwrenghe nversestian 3gand theunnessecyon gl Rreferably, theserapd passpEeust

fl ow pat 5 t her ebet ween. 30, Adgust 2004 .- 1§, :4.first en || .
wh ch 29 Bt B GPE mer sgraas Lo RLFESpoREeteinh 3p a4 Hielshbes Stz ofdRe
bet ween t ' EL verdéild *hBst Siréatt oM T0 YA bp £pehiioN
e "ha s d8%er bédtfon S Thatfioyeri I pim et srdaid oPHIiE 10 YEls bp 2 pat h
53. |25 a iaisach amamieneo that ose opnobre setondbry sfreamsif fitndnasyrepredeatetdivy aomny D f
two second_end walls, can be 5 positioned extenﬂi()r:%%hfromthe secand i nner

wal | sectofdnguresilodiand Lo apmdraym Zemithe pmbiest flgid of the aimogphere; (18 this mapnen ng

bo* o podb SHTHE bersah28 Bl B peSond oRrth 87T o bRing BRGAR BurBoner 20
a perf or ghgfcd PhsHeA owdIfEh Rbhenial ey frsih Bdrbtel AP 10T rtB@ ik &iWiaf @836 gas

adj acent a perforated sections on the inner walls 52,54, respectively. As
the , 10 from the anebsnowedischarge xutlatstS 6f thevephaussdddcesb, noi se can ‘be

absorped through th erforations j.n the syrfages .of .the outer l.ls 46, 47
and t#d surfaces of ??E%a]i“?fﬁéﬁee\ﬁgq’q mﬁﬁf@ﬂtg}ﬂ‘ﬂsiﬂwﬁggﬁgﬁe&%ﬂmﬁ rd RASSaLS al .

To facili ' ; ; j : nd
exhaust 119U b TimhedWhee i eCoRP iR MRFfeckithO Aol al ettt cABRSERD
housi ng 42. The fan 15 can be operatively connected wth respect to a fan
drive 63 to control operation thereof. The fan drive 63 nmay be positioned
wi thin the passive zone chanber 50, may be positioned externally fromthe
mai n housi ng 41 of the exhaust device as shown in Figure 8, or entirely
bel ow t he nozzl e section. In the configuration shown in Figure 8, a belt

o ~ A ) o o o R - " . Y




mai n housi ng 41. As shown, the exhaust device can include one or nore
vertical flow paths and thus one or nore upper contam nated air outlets
(e.g., the exhaust gas outlet or outlet portions). Figures 3AHgust@904now
one on one side and one on another with a passive zone 25 therebetween.
Each of these can be divided into nultigl.e sections such that any nunber of
i ndi vi dual upper flow paths can be defined positioned circunferentially
about the Feﬁéé;é%w%%%m[?ﬁu @ziQ@s@%M%ﬁazéQSuI@’é@%EdEl@%'e £ thedniPd b)Y
stream of fil Ui e.’g., exhaust gas) can 'nové at a velocity of, for exanpl e,
at | east alyguih26Q00hs/ eicn Eatl ddrippeskctiom Helpe Bfin ambadditiofd] upadsdga fonethe
atnosphere). and preferably up to about 6600 ft/m n. The novenent of 30
August 2004ntagmeens of jamebionts envzonmentsl| ar drosetBerehslors pvithtthe inain Stegm #F

manner so that two or re secondary.streans _or flows_ of fluid.are dr

T om t he. arfBheRting s T BRbedh ot s SRengen Rar pc U Pl or R
that the e }Q@nﬁ' kPR IRt rties, @8R ahd&ffectiv
exhaust %pl @%@yﬁs ht. %ﬁ@%ﬁ%ﬁ%ﬁs{ﬁgié curﬁéeﬁ?ragl?n ai l%@gen lt@she or der o?‘c.mgor
exanpl e, akgitk hkightf éBthdrpe delaoity,adilution and datribaboniof B8exiiusngas, ém. stil |

air. This helps to dilute effluent or fumes prior to release into the
at mosphere, thus ef f edtsi SRawn in figuees g hotl G gnthﬁr’@hﬁeén%?cwf% Raegt HERASFY

hi gh effci . Anot. | i ' it t
Moenti on FEelmsaatiAEni PEPatit BRE AT e drh FEEUHRNRAM ity Hataer
band 2 can  Rf. ek 3pAee 9 and QxEdrids g oh@AIB P vdrl Yheddfrbm. A SihaGadn FRluad 1 aRe Bl

one or nore discharge outlets 5 of an exhaust . fan apparatus 4b, such as a
radi al 1@pblkead 8, ofmhekovdrisestjorciapreferabjiaextendsaxleast taxplansdefingd by thexineas madre -
exhaust fan,agparat us desgribed and shown, in U,S. Patent Eo 4, 806, 761 ;
ssued Febisehgres Dutletnsof e AXATIHEE SRAFLA (5-8- THEF 8 ROBFoII A0 ST pLsieBlY-
reference in_its i Ve U 4 HeS84 KR
nozzle in \R/HF%?‘P ?)&%%déﬁ%r F&w‘g‘* l?c}:rgovtf\}? %%q%hg%bg‘ggsegéﬁ ned {)dﬁ@? \?\lgquaespec'#ﬁ/e

passageway gla@é,d%ﬁnea” Bg aR Xppétidost polnefeley dischargd!s of the kxithrst deviveidh Furesarmplets
having a fan housing 66 and a nozzle 67. A fan nmeans (not shown) can be
posi t i oned thd bdttom tehd & efithbibavsdrsgetian 1a ig posistinradrelayesiOan uppet BRSURSREERIPLA

t hrough one.  or nore exhayst t hs. (not, shown). forngd j.n the.n l.e 67. .A '
passi vd 5zofschBEFeeQutlek °gé‘ﬁ\ﬁggﬁ"spﬂé gf’\%e # F%ﬁ%ﬁ%@%&ﬂ“&ﬁ%@?ﬁ\ﬁ%ﬁﬂ%ﬁ al
air for mxj [ | ' i QoSSR 2 &d
t hr ough th)éh%&]e\%ﬁ?ge?gégs?#]gv%eg%{e%s#aiﬁg‘%ﬁg?%ggg%gia%yoenboz?érégrﬂ& iuﬁ’éf&g%
accor dance dizettideuf siglisside the\erhidsting deviehdamd acousticajiwied bind I GombeqidntlyAs

shown in Figures 10A and | 0B, the acoustical _wi ng Q@Sq 2 can be di sposed
ci r cunf er enthaatienyisapravidedssoatbating dies tHathisayailable R whichgauad J¥avep 4¢-ge noise)

outlets of an.exhaust, f appar at us,_4c : i i ng
casi ng. wi PHEAER VIPAIEr CoRane Arpet (3 SR T EEErbd SR 0] BERY 10
casi ng ,gnd Pﬁx\@ BhsRI: tBX ieﬁhafstih%uewcea. alcchidetily, @Ramllp sirfackheisibldifommiads
of the scrg casing as described and shown in U S. Patent No. 5,439, 349,

i ssued Augustexhal@asy devitarpamd amugticaMwinhband 2ase & eutensurfaent pofthe exhauating s

entiity by reference, U S. Paten .439, 349 desqri hes an_appar at us 4c

avi Ny & biskios FoneRhe TG 2L S PWEB SIEUET OBl GBS PEAY es SpHEY

114 nount egug%&igg Jﬁﬁx% ‘%’Js?%ht%ge?‘” inlet 30 duct 116 extending to one side
€

of the casing fromt nteritor of a building (not shown). 30 August
2004 -20 Also, Figure 2 shows an exemplary upper section 3b having a top end 14

25 defining a top opening 15, a bottom end 16 defining 2 bottom opening 17, and at least one side
wall 18 disposed between and connecting the top end 14 to the bottom end 16.  The upper
section 3b side wall 18 includes an inner surface 19 and an outer surface 20. As shown, the
vertically successive upper section 3b is larger than the preceding lower section 3a. As
shown, the top opening 15 and the bottom opening 17 of the upper section 3b have a circular

30 shape.



Mounted to the top of the centrifugal fan casing 114 is an exhaust stack or

nozzl e 118. and toppi ng the exhaust stack is an acoustical w nd ban ?

havi ng a frusto-coni cal shape. The base 112 includes a frard® MULZOM ch a

motor 124 is nmounted. A shaft 126 is journaled in bearing brackets 128

mounted on the franme 122 and extends .wht.hin the casing 132 in a

cantil evered manner. The shaft 26 is driven by a drive belt 130 taken off

the nmotor |124. As showgsk inOtib \ f - ent rifugal.,

i npel ler |38 having nul tiﬁ’g’“\%ﬁ‘gﬁ%ﬁé‘? nggste%tg)%ﬁfg%hgggéoflg%%gfu?ﬁeeregﬂ‘e{h and

126. The cdsisparettdlationhbmbethedower setiion Rarpilixtend’dieReral RauguwiRe th&b i8S And
34

i nterrupt e%@% di sc% e port 144. The_scroll 132 includes a cut-off 1
near the dit9FREIGE ! fgfeﬁltppifzﬁs‘;nom?@mfmb@ extendsias leabttolaydars: definedibyiths tape
wal | s 136. ' 40 i.s .defined on one side 'l (136 of tHe casing
104 “and oSSR e IBYEL sk tBns3 (U8 LSt A donlsans and Tprecerepiably MY
Wi th thes i pivetlaploat ahdfher S thet a oY Ny

cont am nant s _e?(Iﬂausti n&j} E-o%n t ﬁe&ﬁﬁgiﬁﬁgﬁt ﬁfg}iﬁﬂéﬁeggéﬂg?%P;ngéeﬁ?serbe{%\é a
casi ng 114 baxzentahpland definedby the tdpeeridrinefithelowkd8ectidndB d) NBod Bxahplef 40Mok in

accel erated.thrqugh the discharge port 144. A diffuser tube 146 is nounted
to and conﬁtﬁﬂri t&&%%"ﬁ‘ ¢4l 6RfSBsapRsE Session 3bda posisienad r¢lative ta auphettnost

in turn co i ct .148 ng. of .conngct ] fl anges
149 "The. bIPnat e ot hE B b1 S0 e AT TR St il asiah o v &
eneral | ihablieide ahd fugital Wigd bahd2 f '

gut | et. X g??t r al gper_]i ngglgS‘bii%g b%?%%@%gotﬁrﬁ@éaﬁggé g?m?h]%?%%’gf(@%h@s&?%fn
and 156 020ingiseithe aepustieal panskhagd da fonddyenthyd a basrierds protideddo/that Ao e padhi i,

the inpeller |38, driven by notor 124, will draw the exhaust gases fromthe
bui | di ng c%‘f‘?ﬂlégﬁi%d"%ﬁ oo é"a&%{teérrinﬁb?ﬁ} erigipgtingWithincthg gshaustipg siedice eor at

dl i : j St i th h th
QT user e Qlirdiargs B of oORACR drecll BY pblots by RRES WAt BES winkl bend e
casi ng 114Aecwdingly, ey drilg eilrfices Vihﬂ)l@frbx‘ﬁrﬁuﬁiﬂé)ﬂlé&}ﬁﬁsﬁi?déﬁéé’h'anhoagguﬁical.

relative to the stack or nozzle 1 1 8, permts even distribution the air
f1 ow i nt o Wind band 2 are thequgerisurfensy RO of thepmppsnspetian S bt/ arthe bafer siifeces PE6f
gases h t hrough fhe-outl et ports 158 and 160 at_relatively high

vel oci ? %; %gioc%ﬂss &M%mﬂﬁe?mf%&ﬁ@dﬁiﬁ%@&@ﬂ%‘qwléFFﬁ”n‘Bﬁ sightgroigmssages
21 ,26 of the acoust jCaferiships f-apRar at ] .1 ai.rborne
contam nants and, therefef)ﬂrMel, e| ute .1?%)?&2@%’&858&%gc§a‘§{nex a&?s’?a% &¥%em
1 is pref ehmblsgctonnsborsettishs) fiverectivipaat Rrefeiblocach WRetically stds@Sive 58¢tion
pur poses qf cl arltg, as_or exhaust gas, as used herein, is intended to

30 August 1S¢Qstruste é&‘fgm?ﬁwgd Bhyivatathe preasding sertipnias desdribed dbove withnespect
exhaust deyi : . | ut not limted to one or nore gases, air,
snoke, dug?ﬁ? ﬁ%@?ﬁma gﬂmvg%ar tc“is(‘?'{:1t

ourse BQS: £ ui d vapors, or the like. In

additi2on, it is cont&m@hat\@;y,Eysﬁobﬁiﬁﬂf?aﬁé‘s,&lew@%waﬁbﬂ%canglagég&ﬁdmor

pi pi ng, duct work, or the Iike can be positioned between the charge of
t he exhaugiamngien largen Huntthewaittoorsdiameder of thel viestiwhlly Baecessives bi GpperWestibrhaad

can be used on an exhau devi ce having a diverging, a straight, and a
conver gi ng\g&% é"ﬁcg’r%j&“‘?q g&ﬁsoaf sreallest idtherdiameter greatsr than the) width prdiameter of

Oper ati onyd oS3 S 5@5]';3 [ s | Laky f1ows.for the
exhaust gztiﬂs:e| (?leoléhglr.]gyo r?? 1rngibnment 0 %%é%gﬁ%?gﬁ%ggﬁ%&gﬁﬁ%@%%mﬁ? Pfhﬁse’é’ﬁlﬂ%n

i n Fi gur egdsfrom tips devivey A¢ ivauiin FiAge 5, ltey¥eéodd D BUPMASbrledaHVeftidal, egfdm' e
a fan ,)dl scharge, and into one or nore gas paths formed in, for exanple, a
si | ender FHEFSISON, Prederably it eaefryusesssive sension S beingsmidllarifeavingassiallgnoss it
exits one_gt. npre.outl.et portions of t.he nozzle and enters the acoustical
wi nd bands%l[’[)xggsraa 8@‘ °;58§’i“%e?%§1&%‘6\98“§ﬁ n&mnéﬁénagsasﬁlg@ssqlovﬁ@némmt
device. , thhrddegirdQeetish 3@y include a passive zone chanber for the
introduction of a flow of primary anbient environnental air with the

di schar gi ng exhaust Agabowt it Figurdi 55 ahletiqga poktidhef thehap ehd A8l itkebotidif eRADTI Ve
zone supplj.es air .as shown by arrow_ 71 for m xing by induction into the .

cont ami nal@¥FeR} FCHIRYFn B frplanap @r PrsfaseR)i overdan, moc appiber othloek moiseigenevited
:lr fgwgg | ! W#fg%é&t b bf Qb4 GaParde Wischlfge £63 neerctll)J'peV;gtriggl ﬁ'xea\%insélhgavx%. by
Passages are formed between the housing of the exhaust device and between each vertically




20 contam nated gases bei ng exhausted through the two upper outlets to
facilitate mxing therewith. Preferably, the primary anbient air m wth
t he exhausting air i medi ately upon novenent of the exhausgpdgugHéﬂg§83
outwardly through the upper outlet portions of the exhaust device

di scharge. The acoustical w nd band-33acts to i nprove the air entrai nnent
properties of 25 the exhaust device by providing two or nore secondary

flows of ameicé‘&ve%e&icg@l@ﬁ%@e aag%a%ﬂ'@ RGhe bAteaihMenO6f AABbRNPBAFIRGERefiar e d
ahn n

by the acoustical wn . i's ‘manner, when gases are exhausted
t hr ough t hiorti swhide giee afoustiva! exitabatd deéthi the exhawst @as rhwing disshergetl issdonitar y
anbi ent environnental air will be induced by the acoustical w nd band to

flow as sheRusisal pihaad by the o XRauing dg¥icsnd 73. Preferably, the secondary

anbient air mxes w ' IS Wk Dl : tyigC i, 5
band upon novenent oﬁ? %ge g)%ﬁalﬁw%li%"g%e%b{m%a%}gt}é?%b%g\%yﬁ,t}g\/\gér%l}énydgger
throughst he.a6098 %a@aéxtehﬁn%mmwﬁmfsmmw @eRiABYSthus fuiraiRgt selidriral sedien.
flow of the primary ' flow of ambient environnental air 71 and the secondary

fl ows of aupwardtandnmivagh hevingla airved sugfaes thexebih formaingx helirshappss s¢dtions, 7¢r
and forma high velocjty di rge af dil yted.exhaust, gas. as .indicated.by .
arrow 74 eXEferanyy ’tth%S‘ijbvagF %@Hg s‘iﬁ%& aﬂgﬁﬂwﬂa:ﬂ.‘bs%{’ém@ivrf& %ﬁtﬁﬂg@d%eso
protects t ! t o ram
Phe. pri mart B GRS R e 2 R T e o S ome T

wi th refergges iheheptras.n specific enbodiments, it will be understood by

those skilled in the art that_the invention is not |imted to the
enbodi #8nts speci fi chs showai indiigured, ther eanical shepred seriipneda,3h capdnelpde alfss -

il i at 10 t t patd { i f.i ‘ di {
Gescr| bod el rarboy e duor 1ol geb 2hA sievaliiea ot g8 BeF el 4 B
defined b . f l.ai e i ing: 1
(Arended) i BEredlial O DG R helpstd Mdinfize &fMprot? il eludiBienfiP ol &
havi ng a diteatiaioagrepeitiesiof prrexhantihg paexPaeresdample, asshowariy Figures dfanticgthe

velocity gas in a gas exhaust system conprisi ng: a plurality of spaced
apart wi ndirstangle@ean bhformed batwaeR@ torRlL 22k 0b thehexhavst deyiss hensingeRiasdng

' : bot defini . i d
el 15 o spiseeirBe kbR it SRhadThy SRl 8 g AR i a R A R0l e BBOR 18, 2
plurality dégréé@ RflaHeash &gedes ONtSothel dientihl s Qsaisbdiinestsho e Thi Filines Ngnd 10,
vertical spdaced relation over said discharge outlet portion of said gas

exhaust deheé fisst amgle &zarcredformedieythe aideywalb2ide of the exkaustdeviehbeesing 22aid thend
band section has a spallest diangter .wi dth greater. than.,a dia r or
width of dJwWr@optek Asshepn iithe fé%lb%‘?’ﬁ?‘d)?fl%“sbzﬁhgﬁi’w“&e %aé‘sb(f(fg’gﬁé s
around a ri < sai d acoustic wind band and di sposed

ci rcunf ergﬁ Pg'%}l%;?adgﬁrgg sai d discharge outlet portion, wherein each passage
draws a0fl ow of gas PréfofabBi e eMyTeN hidre aidenspallel ® of uhsilowes aectiar Ba sixtend

wi nd band to induce a flow of environnental gas fromtherebelow to mx with
and di | ut ezegerslly npward andiinyiasd framghe bottomiend & toithe tamandi@ to aran & seneadianslsi nd

PEnd band BRI REROBEE T eog h  ered Be SR A retal Hlat RnelT Y
sai d exhaygd bétftn EEOTDS@E fovetir SERRRTR ddithelovi seb@oh side wadi 10.f | ow of

environnental gas exits. 2. The acoustic wi nd band apparatus of claiml )
wher ei n a nunber of Pseferdblyl the aidie twalloF8 gfiths apper sectioresp extdnds generalipmiypwardf
said plurality of wi nd band secti ans.

3. (A d) .Th ti i pd band
appar a?lis 2 iayvandnirom the,betkum eeér}érsosﬂwgm(ate”nﬁgﬂffg 5011’5?@2 Ofﬁ%ééﬁg gBF’n%E

bet ween one .of ' I ' | -SAi j jd
of do.val | Tgrtepf 7P ang?Bls Britd BeEch s Boricl ARAGUSRa AR BF vBROTTAL
passage f qQgrazehdHpaERBtich Feante whpt seetish side watingsi de wal | and said first
w nd band side wal'l. ' ) .
Preferably, the second angle a and the third angle B are formed depending on
the particular application in order to maximize air entrainment and sound attenuation
30 properties of the acoustical wind band 2. For example, the second angle and the third angle

are preferably formed as acoustically reflecting angled sections to reflect noise inward and



30 August 2004 -24 4. (Anmended) The acoustic wi nd band apparatus of claim
|, wherein said bottomend of a first. |owest nost, w nd band secti#)ra
extends at least to a horizontal plane defined by a |ine 0130%‘1!9\‘{“ dai d
di scharge outlet portion, and wherein said bottomend of each vertically
successive wi nd band section extends at4least to a horizontal plane defined
by said top end of a vertically preceding wind band section. 5. The

acousti c viyndardaddnipeed &luad @nGhidrNahd (NS BENaISRRAPQS iRAdLe 2 PEbLRNSY the
further conprises one of a cylindrical shape,” a straight conical shape, a
curved conimhbienterijeonmentalsiuenterisy dpeacoastica wind bamdyuMarte pieéipebly Ghe second
(Amended) The acoystic.w nd. band apparatus of claiml, wherein said bottom
openi ng arﬁi‘gg%?&naélbe gb’@rﬂ’ﬁg& ‘gf"@ FngA ahatk Begle barxesp epew 60cisatess mdwbogt 90
sai d acousid L A0, %FH?Ei' f i | ar shape, a square
shape, anzd gs:er%gct anéﬁﬁ?gfr}, stagpe. ﬁﬁﬁgf}tggo‘ﬂl fiicbéﬁ(_g\nahd band apparatus of
claiml$ wherein sai dheivggensatiion 9b anditi€ Riter s8&IdnTAMS) hﬁ@'ade@n?raﬁb hh?(i Pf
w nd band sections are parallel with respect to one ancther. 8. (cance fed)
9. The acdusglatbaigradifiierant feqyp aneansthof (e.ahay dre nahpareilel), vaprfdrabipithe deoumit
most, w nd_bangd. section s positioned qver and about said di scharge portion
and each @ P{lg’éaﬁg}g%aecﬁ% %S%eﬁﬁ-%n&egowargeﬁws Rids valli 19 apd theappergection
section a8 1%kt ek, j ' | Lt over and agbout
Sai d procafoniet 1S REAGY. THECRRRKFe BRIHE prRe RO hRREde BY s Sffeila
wher ei n sappliddtiontin ofdasresarinsive entriidmeanby sQeldrthg smblestichiindesknel 8f wAfhd
about said discharge portion and each vertically successive sectioni1s
smal | e}l t WC%S&F&V%P%QP%@ theengles. and each vertical ly successive section

is positioned over apd w thin, sai recedi ng section.. .30 August 2004 -25
11. (Anended) The ac‘g‘ﬁgltni' 1 aﬁiaﬁtﬁ”ﬁgﬁg‘ngﬁg‘é’?ﬁé’?@té}%"’ %g{amng,ﬂlrpmqq@ps,afounh
conpri Si NanAHRAANE bl f i : et w i } cQustic
W nd band o e e e e S h AR e A cr e B b AhebPlsd: i
band sect havisg foursseatiens, afifihtangts wotildberoriied by pecfoutth sedinadiol Bah addidion

(Amrended) The acoustic w nd band a%pa.r atus of claim1l |, wherein said
support s$§tongesaits in amaddidenal apslefgr incrragingithe yelogityafithe ambientionviciomtental

attached to.sai d haust device and attached wi,th respect to
cach f shi §Or SRREREnt i e - ShaIRRE 255, 8 pler o SERFEs At rellioech
acousti C ydctidn kapebedidefivd )ﬁg@g@‘; | ; ; i i in
spaced rel gt i I(;n vm'ék%h re espeg? to Sgﬂ%ﬁgﬁ%@ﬁ%ﬁﬁﬁ&ﬁ%Bgncr?ﬁdg?%%gaggpgpg&
adj acent meluding $or ¢@amplaecraminraentopropertics sattu ppd effectiveastack lheight, Hischidrge ei n
said plurali t.&g{f w nd gﬁnd,secti ons conprises two wind band sections, and
wher ei n sYHOCIBSIINFAR 254 AtstEtiqnypisthe 6BAYS 82866 nner, | ower section and an
outer, upper section: PIRR | i a ratus of
clai m 13, wherein: S&A}eé%?‘##ler, omearngts]gg?ﬁ%&%Asn%cf“:@g%g%‘g%{%afggﬁ?ém@i‘?rf8fI y

and i Q0spdisregt thelffivw 6fitheerhaudbgas (Futexamiptt, ettt agd anlk 6f thoSias Walls &f_ftgé aid
gas exhaust device and extends generally 6;J‘:Evvard therefrom wherein sai
bot t om erk$oBsticahmind hard arsqreferably corstxtésbsmasinet th énterfeneton dispipa te fitef bhed

by a line _of sight of.said discharge o et. portion;, and said .outer, upper
section ieggﬂvéﬁg%eéﬁxgﬂéhﬁ?’g}a@ﬁ{]‘?ﬁg‘f ‘VW%%‘EQB%Q“F@F%‘H“&?’"G bandn Baelhout
sai d i nnagipdl Z=Yoy M i i : i / Iy
Cher ef 1 o e BBl e sepalles il SE UM A PEARTS Bainkee ARG
beyond a ofthd dischazge quitten porivhiof et dhanet dkvicee gnds sHovatinahd Figees, tHeQ¥énd
sectlgn.
5

of the upper most section does not interfere with the exhaust gas flow).

In addition, the overall height of the acoustical wind band is preferably kept
to a minimumn while still achieving desired operating properties. For example, the vertical
height of the lower section side wall 10 and the upper section side wall 18 can be designed and
constructed to keep the actual stack height of the exhaust device 4 and acoustical wind band
30 2 to a minimum height while still providing adequate entrainment and velocities of the

exhaust gas discharge plume to provide adequate dilution and distribution of the exhaust gas



15. (Anmended) The acoustic w nd band apparatus of claim 13, further
conprising: a first passage forned between said inner, |ower sectio nd
one of a top wall and a side wall of said gas exhaust devi (@AW%ﬁt@er aid
first passage draws a first flow of gas from environnental atnosphere

out side said acoustic wnd band to indige a flow of said . 30 August 2004
-26 environnental gas fromtherebelowto mx with and dilute gas fromsaid
di scharge oyl BlavBR fd-QiralSdrd @ SAL AxRARNSEIS, WRERRAD] cadVeRicBE A essive
passage formed between said inner, |ower Section and Said outer, ‘upper
section, whsecedm3tshdscth megogrkapaskaghe greceding ssetomda.f | ow of gas from

envi ronnent al at m)sphgre outside_ sajd acoustic w nd band to i nduce a

L_ulrt her fl o¥v of envirof Arsticahwang pand F‘ﬁlé’_rdébé‘!‘mri W‘E}Heﬁé’ﬂ ﬂ?méwetcanamf
pand. 1 %6; FRAEER iRt 2R e JRBick thd RE Hefe0E, A ERRNAF whhd ang

one of ,5a se@ponéaldf thdsbodstidalierinBbdndod irbsHade®XpratiFellatfll e r83pe8N@Sthél PYYRSH
and inward to fornms a first angle, a |lower section side wall "extends

general | y uowxed andl withwagsgedt dof omemanother orlcheasupport amdctire 2fpean setudecany
side wall extends generally upward and i.nward to rma third angle, .

wher el n sl ARGEAl SHEPOTT oF B Huch: DR ULIER DEACKF B o FPARSHS. B ided blndox
pl ane and . i : i St 6o t%@ég‘i i

sai d secon%ggdr%g %é?&s&l%sgreér}re%iét vveelf‘ljsgdsﬁ%)@l %ﬁ% é’%ﬁgg%e e eiedr(le yuggl:égﬁﬁet
bot t om end potticnd 6f theertiausiedeivicert, and fechalding wdfacefrcdections B8l8b Wl énican@acdi d

third angle is forned between a horizontal plane defined by said bottom end
of sai dl@Qppelatigecti on and sai d upper section side wall. 17. (Anended) The -

ti i nd band t . claim, 16, wh i i d d I ;
scoust o W band Snpan el ot el ™ 100 IR B uSP e aREE 200! £ 008
reflect noi,§galid) 9o ihd@add BRWEL:E2 T OpreFRANY Cat $OUPEhr & i R1AURNH YrackRB2 7S A dEnore

angl es i ncrpease‘a vel oci'ty of salid ambieht environnmental air entering sai
acousti ¢ Wipreferablydix Wirfdl bahti bravkets A7 are wised atvdiat spaped at eqablistdnaesardand the
wherein said second angle and said third angle are fornmed at an angle

bet ween ab®etipim! Qétheassusical windhand @, g shavd i Figwrs\8r i1181iad band brapkets 27

o uora 15 B rn SRR R plushbal B Bapd 2 A REGEH SRR of i et GicPler 33S
another.  3QolAURINAnP O sedtlondO3a, SKNIRBEREN rélatiof vﬁﬁhwcﬁw&ﬁmeaﬁy&cﬂ%ﬁn

acoustic wi nd band for exhausting a gas or fluid flowng at a high velocity
from a bui |Adiermtively s sepanateosuppors istrycturesa(nga shavsanacast beprayéded; ené ¢o connect the
exhausting a gas,or. uid froman interior, of bui | di ng t,o af npsphere,

sai d gas eﬁ?P&‘gE‘ﬁl h‘@n‘gg‘?ﬂdc@ té%ﬁﬁaf"éf figice,and anqtaer ﬁon%maegbﬂ& ‘f’l"g%agg Sgctiogs
gas from agoé;g'mﬁ?t openi ng of said gas exhaust device to an outl et opening
of said gas <xhaust device; a nozzle positioned above said fan and being in

fluid cggmuni cati on Whé Beousiichl wind band 2ah\te Mameistrabin drftesrembRpites and
expelling said gas to at rm;phere; wherein one or nore prinmary exhaust flow
(5]

pat hs are frayrbedul, madd¢dhng£eormaschinte shaped arexample,dhe aeowsticabwinddyandweay be
exhaust fl ow Qgt hs be ai d

ing, adapted to r.eceive. exhaust gases. and_.quide
exhaust galBd® FomaraliSSherapet o° thoh ARG ER fa it veg SaRR 8 PR
proxi mat € §ah Ehag@impkﬁd 5 coAPRAIHgethé ustiPitivetitibhdl Fadtndts 6 WeRGhE thchRiqad. d
gas exhausting device, said acoustic w nd
In addition, the acoustical wind band can be manufactured by cast or injection molding. The
25 acoustical wind band can be made from any conventional material that is suited for use on,
for example a rooftop, and that can withstand normal environmental conditions, such as hot,
cold, dry, wet, and windy weather, and that can also withstand typical discharge velocities and
exhaust gases that may be discharged through the wind band by the exhaust device. For
example, the wind band material can be metallic, fiberglass, polypropylene, or the like.
30 In addition, the inner surfaces 11,19 and the outer surfaces 12,20 of one or

more of the sections 3a,3b can include a sound reflecting and/or sound absorbing material, as



e ——— P

band conprising: a plurality of spaced apart w nd band sections, each w nd
band section having a top end defining a top opening, a bo%%@g1enqg§§fining
a bottom opening, and a side wall disposed between and con § 4 top
end to said bottomend; said plurality of wind band sections being di sposed
circunferentially around and in verticag.spaced rel ati on over said

di scharge outlet portion of said gas exhaust device and extendi ng generally

upward th i j : i 0 S/ i i
Ehe Ve t | oaPhrP FMREE 6L Ik d gy BRRS ARG TSR JIELE SRLOFChDXe |

each vertimatd 9f Seceessisvmanindudna deeatddanatbas, suchak gbifotabedistédes. fiHefALLI
than said height of a first |ower npst w nd band section; and a plurality
of passaged POAYRRORYereufar exasenlemeshapnan Figarel6,sevinsen surfatasd 108red eaahicbf the

Cnoh e s SEROHRY S50 b oty B e e R el o B AR hasPl: A Sheisr e
out si des s rer AP Y&dond ivh&rdsHRand 18229 RAYGR ﬁ?ﬂﬁg%cﬁﬁﬁgﬁ%ﬂﬁélgoi é‘ ?}é\hx%;x.of the in.P?rOW

environnmental gas fromtherebelow to mx wt primry

of exhausturfases Yloh? efthe siliestedibrifel Safitheloweparid upper sesticts 3a3bdregeotinely.CThe nd
band; "’ an,openih%g fgr P?-Ed by, sai d top ends of said wind band sections
concent r i dBMSnshaRths 2879 cansingkude peformted pisesang AR BVeySERecHYE pArtitienisdpaced
exhaust dayj I i j .vel ocjt 30 August 2004, - exhaust
. comulirereetiflls BB ey inlE flost B SR EhmSR 03 Fomiiarer

di schar geenttiok€d spavebican Hand @?dw WAy adoustie MsofbiMg RN Bal330a3hei t's
vertically upward. 21. (Amended) The gas exhaust system of clai m 20; '
wher eilf splastit) ovated opgalvanized steg], stdinliessstesd) insrad waol, ow rdiberghass satdriabvor -

pat hs and passing. t hrough sai d acousti ¢ wi nd hand sets up aspiration in
such a ma PC%‘EF(%‘L‘:HQY t?gfeé TSR dheSAAIS AR inghde achemicahresisent wrapiasnt

at nospher i ; J of claim 20,
thereln- sSX5tEHB0SRAMD BA%2AERan Dot LA o SHRHE pRAERTID Blopr i
extends apollgsts, tmoistirey bz andldl frohpaeci@silatied ibthe akbwidcAlf maledhlt oPkavidy).d

di scharge outlet portion, and wherein said bottomend each vertically
successi vAligmalivsanh thesioaer enclesedspaeesal0. lecanteaciybaa mspnatingtchhmpéraTie drefer ned

b id t f ticall i i.nd band tion. 23. Th
xhandt SSRIEHPers gl ol a0 8 el afills 6oL AT BE i iR arvalemmi o s
xhause sTTEHGPEE Frediey gt | ef s
hapo, artl e Eice PAR LRod B BPOutRR iR PARFRhoi®in R SolR SBILA D

are di spothecpegfonaticaislin thesaifioek of eheadutonwalls it the pemistita) filNAaeAstINGE3. 24.
The acoustic wi nd band apparatus of claim 20, wherein said first, |owest
most, wind band sectAbFhqun gokigurehdhe sxhausideyicgidnan include any soneentienadgas i on

d h i i i is. | h id di ]
oot § oo SRV RSN ok B Baliling Mslante BRI oRir G R Bhicey o ¢
sai d ppeceflin)g diehhidhozk, aﬁs&&pdeﬂén&hwﬁswmm@u? &g}@imsl' L 20,

further conprising an acoustic w nd band support struc sposed between
and connegasiexhasstiddvize dusini haveiargds beyving mestmnisme3htauno vedegas Gonparinfeod s of

hol ding said plurality of. wind band sections in aced apart relation wth
fespect ¢ gavexiUsing devics s toa discharms ot hogasxhiuatin devise 4 Eheas mving
w nd ban . i r.el p.sal r nLt her
conpri si 28 ap sii‘}?glgictgi;l/ llg‘#laem@rfépf)’é%@ﬁﬁ? %c é?gg?a%%&g#pwibé%ﬁzg{ﬁ{%’ %I?ﬂ d

exhaust deypreeidedeviei 4 dfibe enswhbhishe3e,enich ko ferakimple &aiotbrs@iat ingy se afre&tfy d
acoustic wnd band for retaining said acoustic wi nd band on said exhaust

devi c&5 arf@upled thdhaifangrseayibekalt duven framsihertde insidgtof e exbaustdevicedionsisg,
Cotor 208 shubi i FIBGRS 4 8 T2 6F Hog B i dinabTRVRE Bhusln, a9 Fovin I *>"
Figures 8 and 10A.
Referring to Figures 7A and 7B, shown is a first exemplary embodiment in
accordance with the present invention including an acoustical wind band 2 having twoor more
30 wind band sections 3 disposed circumferentially and in spaced relation, as described in detail

herein above, over and about one or more discharge outlets of an acoustic silencer nozzle



and a side wall of said exhaust device extends upward and inward to forma
first angle, a side wall of a |lower nost wind band section g })\ends
generally upward and inward to forma second , angle, and a?’é HOU§AQO4f an
upper side wall extends generally upward and inward to forma third angle,
wherein said first angle is formed betwgen a plane defined by a horizontal
pl ane and one of said top wall and said side wall of said exhaust device
housi ng, sa{4ifLs Pl lgzlxﬁlﬁe@rﬂw cBRbNRRAN. ARk RRE Al HlLR1AE: JQ@ {&fx@eéy
said bottomend of said | ower section and said | ower section si

sai d t hird aadgthewnsinf pemdbiog hébwpaentzappbcdivorenatiedl armsde Silaagr Diozglal’ dserial

bottom end of said i.on and sai d upper section side wall. 28.
(Anended) AuFReRSs/ ergf‘%%ﬁ%@ PREFCESEN G 13PP et h@ﬁmslwﬁeorpﬁraépdgastswﬁauby

system usi N9r20) c@cof"ﬁxts ;eél\aﬁﬁsﬁ%ﬂﬂ%’r@?tda ?Eﬁtgm e hﬁ)?egcohl iocgv afgre&grgfg%eafogas

exhaust device N avi ng enr ng r el |ng ag

exhaust eyl apghcing @k SMbLBt oPREIRE @gnér%d%&ﬁ@emmmosgsés 8athel Qxﬁttm%eh%@:
di sposing an acoustic w nd band having a"plurality of vertically spaced
apart wind el&hmtmecdbvmcs Awshovania lagure 7 Asaid d Be #teaosistig adercet hatzleofa pravides
exhaust devi ce; % nLng a first, |aower vvigd ggng@sectl on such that at
| east a poraf?‘éﬁﬁlc Y SDBRRARETERR O TeSoNAHnE SHEROR Aent SR EQRYT NG EXRaust
direct Ii n s, % cR@i nt outside said exhaust device and said

| ower wi nd c? &ection rroma poi nt inside said exhaust device and said
| ower wi nd band sect i AB;shpwaiihiFipireg72ael 78 tHel exBadsy faUHppeatisysuchian d rhgiad
section having a height that is greater than said first, |ower nost w nd
band selét i apbkst mixp tﬂoezf, qeeag”ag , proadl gxhayst fanpioeluden aemdmdfouszngérl thavizig a/ -

successi ve w.nd ban ti.on ks a_di.r | i ne.,of si t ween o] nt
outstde | T2 Totr 10Wer SreeR LR P w&%&&#ﬁ@cwﬁe Stieged ghov
sai d Succeﬁﬁéf‘éﬁh%élﬂ%aa%ﬂdéﬁﬁhaﬁx@ V@%cﬁymawﬁtoxﬂ MiHe $h SRl gm%ﬁﬂéma}mgt
band section and sald successive band section; and blFFocki ng nol se
generat ed by mlapetderohregsivedeases €oraenhasaing thateabost agdsa fant dutlet dpefot alodvirgm

radiating along a direct line of sight froma point inside said acoustic
wi nd band meyeswntoidhngasas ugaards fom the f@hﬁﬂs%ﬂ%ﬁna@hgmwsshgﬁqr@oz»mﬂ@

band a sai d exhaustdevice.. 2 d acco din

28t uther comr 1 5 BrOIEHG MRt Gpede s dEfer TAAGBE SR e tka o Gr g
upwar d a”dséd&ﬁﬁbqtcfr%zﬂpsfe'&h@ﬂ4ﬁﬂgmg geRrhlly\@hidaPstRtibhs and Beidp BSkcave, @5 hﬁdlncal
region of said acoustic wind band, V\/nerel n said angles act to reflect noise

inward , andstepglerwith i’ﬂ“SpagihO saé dnatheru The econisticisileacet nozde 43 Amrtheddefinedarfesthod

for inproving the di sch veI ocC and t her he effective stack height
of a gas eXPRRISAT QEUFLAS aRd 2 beaen%xﬁeﬁ& fgﬁﬁhﬁwﬁpsm%a%weﬁw A

band, sali dp%%%nggég?{oh%eﬁ&ng@'ﬁ%@é %&e@hﬂ aus?égﬁlﬁ%q ?E\ﬁlibgﬁ’r ﬁ%erfg's?o&&s

i nl et open or recelrving a
di schange (aHzk&iordBlasd ﬂaeﬁx@uﬁﬂ»;ﬁtr ai?[panetug dnd &héhe&@d@?dlﬂér%llasebﬁém‘! ind tew
of said gas to atnosphere; disposing an acoustic w nd band having a
plurality sfconéupperadir ?uﬁp\‘a‘&}d o passivigizane suppliesair faranixing\kyr induetianbiata theai d

exhaust gas outle ai d exhaust ,devi form n lurality of passages
for draw nff %f’\?}ﬁdoﬁ‘ﬁ@ rﬁ%‘)éﬁ‘fsé? Qf?ug:hctg &"%ﬁ“{)sl de said acoustic
wind band to a point agﬁvéi‘b&:é’é@b&?SO&eMeQQﬁP@H&mWE&th@’Wh'i@?ﬁéancﬁe
said plurality of passadges corresponds to a nunber of said plurality of

wi nd band stmped enscordoal, eyiadrical, ar Straight spammdgingicen fexrarsuiaiplt faciag oetwandlyi ng

of said gas exhaust device and an inner suyface of Ld | wi nd band
sect i oRSantPwasd thedifeuues ‘V@“ pResiende. Adirstoxhat ‘YR%‘E%’ Megﬂ?‘g"et%’ﬁﬂ@é@‘ﬁf a

brecedi ng B BR0 635 00 B0 EBuERRRY salb 36 00 bi B UERARS I Bath i

section cing a p secondary f

envi r onmendeatioRi J0 HEfiRkOR seabrd pwrabm Yed@fonp s SagEs cird bbghafiededs Widohicand
dilute said primary fl ow of exhaust gas di schar gi ng
cylindrical, or straight section and is convex facing outwardly and in spaced relation with

respect to the second outer wall section 47 to define a second exhaust flow path 55

30 therebetween.




fromsaid gas outl et opening of said gas exhaust device. 30 August 2004 -
30a 31. (Anended) The nethod according to claim 30, furthe onpr.i sing
form ng each of said wind band sections extendi ng upward arép i‘HEﬁ?@d(@ form
an angle inclined toward an upper, center region of said acoustic w nd
band, wherein said angles act to inp;}ggse one or nore of a velocity and a
vol unme of said exhaust gas flow ng through said acoustic wi nd band. 32.

(New) The exhaust gag system of .cl aj m 20 erei n.said.one or, nore exhaust
fl ow paths further c’gr&s)%l 9 s"‘%‘ prii Wh{% '??Xf\égﬁ @’F @fﬂ‘aﬁglmﬁag‘de%’ 1$-1g35 ded
nozzl e angoligi¥héWeReNihPbdh¥erthe Atst RS WafRO,or? 99 And 85 ARG 'outlr WAIF secon
Herein said primary stream of exhaust gas set up aspiration as it passes
t hr ough ar6opBrese end svalls @agi mntheidefiaitidn ad ahes first exhadstfion ach SBAtIn. a similar

convergi ng, secondary streaps_of air drawn from anbient air of the ,
at mospher SREGL dgiscicendovalk a7, phichumay iteke e fpasoigwe wrondiead walls. samde

wher e id.s trea m.x w.th ang, di|.ut ai,d primary stream aof
exhaust o R HERT ishatid FERTetonlaber il Rt 3¢ 5 e ReoRBielngaibecgion
tight exhamgd fRiliaR defhiRE thelbccirdi cthist ABGYpath 5§am and sai d secondary
streans. . 33. (New) The acoustic wi nd band apparatus of claim11, wherein

said plurality of wiFmst ddsdcandauicosbedthr i&59 carobpdispesedadjacestt thd saveon st
wi nd band ,secti on _havi first height. defjined b vertical djstance
bet ween SHE@URSITAINAEAd 250 aarscgmﬂ@%ﬁgeﬁaratﬁﬂ waegal ?@P}arfy@mer FeeathypME]

band sect} i l: J 1 -band .s ion
naving o Pl orehbd nBash: Ao BEAR el o i GURRESR S8 S IO 43R nc
sai d 10p sipttandls SeilthtexhaeiovepARCIRISE, vioist taobé XbsorbaE®songh thi perfbafidns .
section, wherein said height of each of said at |east a second vertically
successi via the sirfaeascdfshe putonwalls 40.6Amad thé surfacss dfithe ghuerovaléa 52, 5#iingt an”

| ower nost w nd ﬂ nd section. 34. (New) The nethod according to claim 28,

further cHRBFYE g’ﬁ?‘%%si ng one or nore of a sound reflecting and a sound
absorbing materi al : | t] i

si dewal | gof one or %?fgﬂo tes%?gfogfafg?it?%oghvﬁghgﬂgﬁgdlégg{eﬁﬁoﬁé%dasecond

. A@ . Al . AfxhBush fiswpéals, Afan. 63TfayAtettaBly. He pEitiohtd AvitiiR tifs fAbdolsifig 43, The fan
(.AE(.A. A2 .An.A Al.A . Ae.Ale. A@: LxBruU \ >V .

on} xsh? d_Gpdsjoparatiyply sperected Mot resnestiocipa driva F34p santal epgratigretievssf cBieca] ¢

a] ca] ca] ca] cal calcal cal calcal cal cal +i M~ Rs8q7PRI@ xsni d cal gal cal.ca)] ca] ca

el car o oieh FvB LR e TRREPh G ot ey € e FhaiBes o6 £y B3fiEaREE] ca
ca Ca! - . . . . - .

|70 e R ERR e meinboysne 4| £ 5 hmes dpvios s shoupnFlEyE § SLFNIFY, ca

1151 a] Ca{ C Heday tlzd nedzizaiecagre alncth¢ cardftpiratidreshoval ireFiguke 8] a deltadrive] 64 iy B2 SA4t
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keep the exhaust plume tight, which can create a current of air on the order of. for example,

about 110 feet in diameter moving at about 250 ft/min in still air. This helps to dilute effluent

h

or fumes prior to release into the atmosphere, thus effectively minimizing pollution problems
with extremely high efficiency.
Another exemplary embodiment in accordance with the present invention is
shown in Figure 9. As shown in Figure 9, the acoustical wind band 2 can be disposed
10 circumferentially and in spaced relation about one or more discharge outlets 5 of an exhaust .
fan apparatus 4b, such as a radial upblast, mixed flow, centrifugal or axial exhaust fan, such
as the exhaust fan apparatus described and shown in U.S. Patent No. 4,806,076 issued
February 21, 1989 to Andrews, which is herein by incorporated by reference in its entirety.
U.S. Patent No. 4,806,076 describes an exhaust nozzle in which two converging flow paths
15 are defined by two respective passageways 23,24. The exhaust fan apparatus 4b includes a
main housing 65 having a fan housing 66 and a nozzle 67. A fan means (not shown) can be
positioned within the fan housing to urge exhaust gases to flow upwardly through one or more
exhaust paths (not shown) formed in the nozzle 67. A passive zone 68 located between the
two flow paths can supply environmental air for mixing by induction into the contaminated
20 gases being exhausted through the converging flow paths. '
Another exemplary embodiment in accordance with the present invention is
shown in Figures 10A and 10B. As shown in Figures 10A and 10B, the acoustical wind band
2 can be disposed circumferentially and in spaced relation about one or more discharge outlets
of an exhaust fan apparatus 4c, such as a centrifugal fan scrolling casing, with a centrifugal

fan impeller mounted on an axle within the casing and having an axis of rotation at right

N
h

angels to the side members of the scroll casing as described and shown in U.S. Patent No.
5,439,349, issued August 8, 1995 to Kupferberg, which is herein by incorporated in its entity
by reference. U.S. Patent No. 5,439,349 describes an apparatus 4c having a base 112 meant
to be mounted on a roof, a centrifugal fan casing 114 mounted on the base 112, and an inlet

30 duct 116 extending to one side of the casing 114 from the interior of a building (not shown).



(MPA0% U8 () - Ff &@FL0% U&' () - FS@10% U& ()-Y " @0% U& () -

' @A0%URLE () - +i JKLAE: / 10 U 10 U&IMIA0% U () - @g#10% Ug () - 9004056

U& ()- 3 .@L0% U& ()-3& 10% U& ()-3+S#10% U& ()-LM  RxY7/ B Adgunia0d) -
109 ()-109& ()- Y#10%&' ()- SL10% ()-"10%& ()- 10 Us8qdE7/ 10 !sS$#100& () -
109& ()- , S109& ()- SSHL10%& ()- &LOYU& $9= #109& ()-: 7PRI*?7/ 10

L, - #10%& ()-!yy) PA0%& ()- ' 109%& ()-3@L0% ()-"!10%& ()- ! FA%0%& ()-d~_@

10 ! Y10%-&16dnted 09K {0p of the centrifugal fan casing 114 is an exhaust stack or nozzle 118. and
topping the exhaust stack is an acoustical wind ban 2 having a frusto-conical shape.

The base 112 includes a frame 122 on which a motor 124 is mounted. A shaft

126 is journaled in bearing brackets 128 mounted on the frame 122 énd extends within the

casing 132 in a cantilevered manner. The shaft 126 is driven by a drive bel‘t 130 taken off the

n

motor 124. As shown in Figure 10A, shaft 126 mounts a centrifugal impeller 138 having
multiple vanes rotating about the axis of the shaft 126.

The casing 114 includes a scroll 132 surrounding the impeller 138 and

interrupted by discharge port 144. The scroll 132 includes a cut-off 134 near the discharge

10 port 144. The casing 114 also includes parallel side walls 136. An inlet port 140 is defined .
on one side wall 136 of the casing 114, and connector flanges 142 are provided to fasten the
inlet port 140 with the inlet duct 116.

Thus, the spent gases containing airborne contaminants exhausting from the

building through the duct 116 enter the casing 114 axially relative to the impeller 138, and the
15 air flow is accelerated through the discharge port 144. A diffuser tube 146 is n}ounted to and

communicates with the discharge port 144. The diffuser tube 146 is in turn connected to the

bifurcated duct 148 by means of connecting flanges 149. The bifurcated duct 148 includes

passageways 150 and 152 which are generally parallel although they, in fact, converge slightly

toward the outlet. A central opening 155 is formed by means of inner flat walls 154 and 156
20 defining the passageways 150 and 152 respectively. .

In operation, the impeller 138, driven by motor 124, will draw the exhaust
gases from the building containing airborne contaminants through the duct 116 and then
upwardly into the stack or nozzle 118 by first passing through the diffuser and then the double
passageways 150 and 152. The location of the casing 114 and, in particular, the orientation

25 ofthe scroll 132 relative to the stack or nozzle 118, permits even distribution of the air flow
into the diffusef and through the passageways 150 and 152. The spent gases exhaust through
the outlet ports 158 and 160 at relatively high velocity and cause ambient air to be induced
into the annulus or passages 21,26 of the acoustical wind band apparatus 2 to mix with the
airbomne contaminants and, therefore, dilute the exhaust.

30 The gas exhaust system 1 is preferably constructed to accommodate various

types of gases. For purposes of clarity, gas or exhaust gas, as used herein, is intended to
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o 3<<J3dBRE, &Qrk, or the like can be positioned between the discharge of the exhaust device and the
acoustical wind band. The acoustical wind band can be used on an exhaust device having a

diverging, a straight, and a converging discharge flow of exhaust gas.

Exemplarv Air Flows During Operation

Figure 11 is a schematic view showing exemplary flows for the exhaust gas -

10 and entrainment of the ambient environmental air. As shown inFigure 11, a primary exhaust
gas flow70 flows upward from, for example a fan discharge, and into one or more gas paths
formed in, for example, a silencer nozzle. The nozzle increases the velocity of the exhaust gas
as it exits one or more outlet portions of the nozzle and enters the acoustical wind band
apparatus position above and about the discharge of the exhaust device.

15 The nozzle may include a passive zone chamber for the introduction of a flow
of primary ambient environmental air with the discharging exhaust gas at the discharge of the
exhaust device. The passive zone supplies air as shown by arrow 71 for mixing by induction
into the contaminated air being exhausted through the two upper outlets. Air will also be
induced to flow from the passive zone chamber upwardly as shown by arrow 71 into the

20 contaminated gases being exhausted through the two upper outlets to facilitate mixing
therewith. Preferably, the primary ambient air mixes with the exhausting air immediately
upon movement of the exhausting gases outwardly through the upper outlet portions of the
exhaust device discharge.

The acoustical wind band 2 acts to improve the air entrainment properties of

25 the exhaust device by providing two or more secondary flows of ambient environmental air
through the two or more passages formed by the acoustical wind band. In this manner, when
gases are exhausted through the discharge of the exhaust device, two or more flows of
secondary ambient environmental air will be induced by the acoustical wind band to flow as
shown in Figure 11 by arrows 72 and 73. Preferably, the secondary ambient air mixes with

30 the exhausting air within the acoustical wind band upon movement of the exhausting gases
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from the primary exhaust passageway.

Although illustrated and described herein with reference to certain specific
embodiments, it will be understood by those skilled in the art that the invention is not limited
to the embodiments specifically disclosed herein. Those skilled in the art also will appreciate

10 that many other variations of the specific embodiments described herein are intended to be

within the scope of the invention as defined by the following claims.
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vertical spaced relation over said discharge outlet portion of said gas exhaust device and
extending generally upward therefrom;

wherein each wind band section has a smallest diameter or width greater than a
diameter or width of said discharge outlet portion;

a plurality of passages formed around a peripheral of said acoustic wind band and
disposed circumferentially about said discharge outlet portion, wherein each passage draws a
flow of gas from environmental atmosphere outside said acoustic wind band to induce a flow of
environmental gas from therebelow to mix with and dilute gas from said discharge outlet portion
inside said acoustic wind band; and

a wind band top opening formed by said top end of an upper most wind band
section through which a high velocity exhaust flume comprising said exhaust gas from said

discharge outlet portion and said flow of environmental gas exits.

2 The acoustic wind band apparatus of claim 1, wherein a number of said

-~

plurality of passages corresponds to a number of said plurality of wind band sections.

3. (Amended) The acoustic wind band apparatus of claim 1, further comprising
at least a first passage formed between one of a top wall and a side wall of said exhaust device
and said side wall of a first, lower most wind band section, and at least a second passage formed

between a second wind band section side wall and said first wind band side wall.
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4. (Amended) The acoustic wind band apparat.. >f claim 1, wherein said
bottom end of a first, lowest most, wind band section extends at least to a horizontal plane
defined by a line of sight of said discharge outlet portion, and wherein said bottom end of each

vertically successive wind band section extends at least to a horizontal plane defined by said top

end of a vertically preceding wind band section.

5. The acoustic wind band apparatus of claim 1, wherein each of said sections
further comprises one of a cylindrical shape, a straight conical shape, a curved conical shape,a

square shape, and a rectangular shape.

6. (Amended) The acoustic wind band apparatus of claim 1, wherein said
bottom opening and said top opening are aligned about a vertical centerline of said acoustic wind

band and comprise one of a circular shape, a square shape, and a rectangular shape.

7. The acoustic wind band apparatus of claim 1, wherein said side walls of

adjacent sections of said plurality of wind band sections are parallel with respect to one another.

8. (cancelled)

9. The acoustic wind band apparatus of claim 1, wherein said first, lowest
most, wind band section is positioned over and about said discharge portion and each vertically
successive section is larger than said preceding section and each vertically successive section is

positioned over and about said preceding section.

10.  The acoustic wind band apparatus of claim 1, wherein said first, lowest
most, wind band section is positioned over and about said discharge portion and each vertically
successive section is smaller than said preceding section and each vertically successive section

is positioned over and within said preceding section.
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12. (Amended) The acoustic wind band apparatus of claim 11, wherein said
support structure further comprising a plurality of wind band brackets attached with respect to
said exhaust device and attached with respect to each of said sections of said acoustic wind band

for retaining said acoustic wind band on said exhaust device and for holding said sections in '

spaced relation with respect to said exhaust device and with respect to adjacent sections.

13.  The acoustic wind band apparatus of claim 1, wherein said plurality of
wind band sections comprises two wind band sections, and wherein said two wind band sections

comprise an inner, lower section and an outer, upper section. '

14. (Amended) The acoustic wind band apparatus of claim 13, wherein:

said inner, lower section is disposed circumferentially and in spaced relation over
and about said discharge outlet portion of said gas exhaust device and extends generally upward
therefrom, wherein said bottom end of said inner section extends beyond a horizontal plane

i defined by a line of sight of said discharge outlet portion; and

said outer, upper section is disposed circumferentially and in spaced relation over
and about said inner, lower section and said side wall extending generally upward therefrom,
wherein said bottom end of said outer, upper section extends beyond a horizontal plane defined

by said top end of said inner, lower section.

15. (Amended) The acoustic wind band apparatus of claim 13, further
comprising:

a first passage formed between said inner, lower section and one of a top wall and
a side wall of said gas exhaust device, wherein said first passage draws a first flow of gas from

environmental atmosphere outside said acoustic wind band to induce a flow of said

-|'_'r
P R
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outside said acoustic wind band to induce a further flow of environmental gas from therebelow

to further mix with and dilute gas from said discharge outlet portion inside said acoustic wind

band.

16. (Amended) The acoustic wind band apparatus of claim 1, wherein one of |

a top wall and a side wall of said exhaust device extends upward and inward to forms a first
angle, alower section side wall extends generally upward and inward to form a second angle, and
an upper section side wall extends generally upward and inward to form a third angle, wherein
said first angle is formed between a plane defined by a horizontal plane and one of said top wall
and said side wall of said exhaust device, said second angle is formed between a horizontal plane
defined by said bottom end of said lower section and said lower section side wall, and said third
angle is formed between a horizontal plane defined by said bottom end of said upper section and

said upper section side wall.

17. (Amended) The acoustic wind band apparatus of claim 16, wherein said
second angle and said third angle are formed as acoustically reflecting angled sections to reflect
noise inward and upward to improve sound attenuation, and said angles increase a velocity of

said ambient environmental air entering said acoustic wind band.

18.  Theacoustic wind band apparatus of claim 16, wherein said second angle
and said third angle are formed at an angle between about 60 degrees and about 90 degrees from

horizontal.

19. The acoustic wind band apparatus of claim 16, wherein said side walls

of said plurality of wind band sections are formed having different angles from one another.
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a gas exhausting device for exhausting a gas or fluid from an interior of a building
to atmosphere, said gas exhausting device comprising:

a fan for inducing a flow of said gas from an inlet opening of said gas exhaust
device to an outlet opening of said gas exhaust device;

a nozzle positioned above said fan and being in fluid communication with said
fan to receive exhaust gas therefrom for expelling said gas to atmosphere;

wherein one or more primary exhaust flow paths are formed in said gas exhaust ‘
device, said one or more primary exhaust flow paths being adapted to receive exhaust gases and
guide said exhaust gases to release upwardly though a discharge outlet portion formed proximate

said gas outlet opening;

an acoustic wind band connected to said gas exhausting device, said acoustic wind

band comprising:

a plurality of spaced apart wind band sections, each wind band section having a
top end defining a top opening, a bottom end defining a bottom opening, and a side wall disposed
between and connecting said top end to said bottom end;

said plurality of wind band sections being disposed circumferentially around and
in vertical spaced relation over said discharge outlet portion of said gas exhaust device and
extending generally upward therefrom;

wherein each wind band section has a height defined by the vertical distance
between said bottom end and said top end, and wherein each vertically successive wind band
section has a height that is greater than said height of a first lower most wind band section; and

a plurality of passages formed around a peripheral of said acoustic wind band and
disposed circumferentially about said discharge outlet portion, wherein each passage draws a
secondary flow of gas from environmental atmosphere outside said acoustic wind band to induce
said secondary flow of environmental gas from therebelow to mix with and dilute said primary
flow of exhaust gas from said discharge outlet portion inside said acoustic wind band;’

an opening formed by said top ends of said wind band sections concentrically with

an axis of said discharge outlet portion of said exhaust device through which a high velocity
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or fluid exiting said one or more exhaust flow paths and passing through said acoustic wind band
 sets up aspiration in such a manner so that said flow of environmental gas is drawn from ambient

atmosphere through said passages.

22. The gas exhaust system of claim 20, wherein said bottom end of a first, ‘
lowest most, wind band section extends at least to a horizontal plane defined by a line of sight
of said discharge outlet portion, and wherein said bottom end each vertically successive wind
band section extends at least to a horizontal plane defined by said top end of a vertically

preceding wind band section.

23.  The gas exhaust system of claim 20, wherein each of said sections further
comprises one of a cylindrical shape, a straight conical shape, and a curved conical shape, and
wherein said side walls of said plurality of wind band sections are disposed generally parallel

relation with respect to one another.

24, The acoustic wind band apparatus of claim 20, wherein said first, lowest
most, wind band section is positioned over and about said discharge portion and each vertically
successive section is larger than said preceding section and each vertically successive section is

positioned over and about said preceding section.

25. (Amended) The gas exhaust system of claim 20, further comprising an
acoustic wind band support structure disposed between and connection said acoustic wind band
to said exhaust device and for holding said plurality of wind band sections in spaced apart

relation with respect to one another.
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support structure further comprising a plurality o wind band brackets secured with respect to
said exhaust device and attached with respect to each of said sections of said acoustic wind band
for retaining said acoustic wind band on said exhaust device and for holding said sections in

spaced relation to said exhaust device and with respect to adjacent sections.

27. (Amended) The gas exhaust system of claim 20, wherein one of a top wall
and a side wall of said exhaust device extends apward and inward to form a first angle, a side '
wall of a lower most wind band section extends generally upward and inward to form a second
angle, and a side wall of an upper side wall extends generally upward and inward to form a third
angle, wherein said first angle is formed between a plane defined by a horizontal plane and one
of said top wall and said side wall of said exhaust device housing, said second angle is formed
between a horizontal plane defined by said bottom end of said lower section and said lower
section side wall, and said third angle is formed between a horizontal plane defined by said

bottom end of said upper section and said upper section side wall.

28. (Amended) A method for improving sound attenuation sound in a gas
exhaust system using an acoustic wind band, said method comprising:

providing a gas exhaust device having a gas inlet opening for receiving a gas to
be exhausted and a gas outlet opening for discharging said gas to atmosphere;

disposing an acoustic wind band having a plurality of vertically spaced apart wind
band sections over and about said exhaust gas outlet of said exhaust device;

positioning a first, lower wind band section such that at least a portion of abottom
end of said lower wind band section blocks a direct line of sight from a point outside said exhaust
device and said lower wind band section from a point inside said exhaust device and said lower
wind band section;

positioning each vertically successive wind band section having a height that is
greater than said first, lower most wind band section such that at least a portion of a bottom end

of a vertically successive wind band section blocks a direct line of sight between a point outside
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and said exhaust device to a point outside said acoustic wind band and said exhaust device.

29. (Amended) The method accordingto claim 28, further comprising forming

each of said wind band sections extending upward and inward to form an angle inclined toward
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an upper, center region of said acoustic wind band, wherein said angles act to reflect noise inward

and upward through said acoustic wind band.

30. (Amended) A method for improving the discharge velocity and thereby the
effective stack height of a gas exhaust device in a gas exhaust system using an acoustic wind
band, said method comprising:

providing a gas exhaust device having a gas inlet opening for receiving a gas to
be exhausted, a high velocity discharge nozzle, and a gas outlet opening for discharging a
primary flow of said gas to atmosphere;

disposing an acoustic wind band having a plurality of vertically spaced apart wind
band sections over and about said exhaust gas outlet of said exhaust device;

forming a plurality of passages for drawing ambient environmental air from a
point outside said acoustic wind band to a point inside said acoustic wind band, wherein a
number of said plurality of passages corresponds to a number of said plurality of wind band
sections, and wherein a first passage is formed between a housing of said gas exhaust device and
an inner surface of said lower wind band section and each successive passage is formed between
an outer surface of a preceding wind band section and an inner surface of a successive wind band
section; and

inducing a plurality of secondary flows of ambient environmental air through said
plurality of passages to be mixed with and dilute said primary flow of exhaust gas discharging

from said gas outlet opening of said gas exhaust device.
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RSV fdw f;ams/fgrh?e’%émprises a primary stream of exhaust gas exiting said nozzle and having a

velocity of at least about 2000 feet per minute, wherein said primary stream of exhaust gas set

up aspiration as it passes through an open center region of said acoustic wind band so that

converging, secondary streams of air drawn from ambient air of the atmosphere through each of
said plurality of passages of said wind band, where said secondary streams mix with and dilute
said primary stream of exhaust gas resulting in an increase in an effective stack height of a tight

exhaust plume formed by said primary stream and said secondary streams.

33. (New) The acoustic wind band apparatus of claim 1, wherein said plurality
of wind band sections further comprises a first, lower most wind band section having a first
height defined by a vertical distance between said bottom end and said top end of said first, lower
most wind band section and at least a second, vertically successive wind band section having a
height defined by a vertical distance between said bottom end and said top end of said at least
a second vertically successive wind band section, wherein said height of each of said at least a
second vertically successive wind band section is greater than said height of said first, lower most

wind band section.

34, (New) The method according to claim 28, further comprising disposing one
or more of a sound reflecting and a sound absorbing material over at least a portion of an inner

surface of a sidewall of one or more of said plurality of wind band sections.




