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exhaust stack coupled to a fan that overcomes the deficiencies associated with conventional
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[0018]6 but Fid. bush sationg sideecléationied of the axiRuMQls&inbly illustrated in
2p05|t|on [0021] Fig. 8 is a partial view of the fan
Fig. 2:assenbly of Fig. 5 with parts cut away: [0022] Fi g 9

[0019]i s a vF@wsumarcem@deaqﬁf Bdtivieak&n ofliRTan ARemPlyadTFif-)
shown O i.s a. perspective vi ew
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illustrdtihgahs &6l meRakn £pRYau géﬁhcheW of the coupling
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[0022]but | Rigaofid £xRY lﬁ%stslseﬁlorﬂtgl%@loﬂ:g ﬁe pﬂaﬁe 959 ﬁlown in Fig. 5;
sectional el evation view sinlar 7,
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par anet ers

[0027] Fig. 14 is a view in cross-section taken along the plane 14-14 shown in Fig. 5;

[0028] Fig. 15 is a view in cross-section taken along the plane 15-15 shown in Fig. 5;
[0029] Fig. 16 is a view in cross-section taken along the plane 16-16 shown in Fig. 5;
[0030] Fig. 17 is a schematic diagram of the fan assembly showing the parameters

which determine the desired performance;
[0031] Fig. 18 is a pictorial view with parts cut away of a second embodiment of the
exhaust assembly of the present invention; and

[0032] Fig. 19 is an elevation view of the exhaust assembly of Fig. 18.
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orientation to control exhaust flow through
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[0037] As shown best in Figs. 3A, B and C, the plenum 44 includes a rectangular
housing formed by four upright walls 64 and a top wall 66. A rectangular pedestal 68 is
fastened to the top wall 66 and it serves as the support for the fan assembly 46 that removably



gasses froma particular zone within the buil ding 26,
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w0 poosamtesn of f the sanme manifold 34. | n additiPeT/Usives/001719
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form thg fropt Wé@hlﬁh@&wag 73 évitac ‘Fd 68 | s fastened to the top
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[0039}whi ch & droabr B0 i$ monnted bbwewth he06E] 7 trecdmtroditizZmount of ambient

i s A LI LA AR B O 5,8 R e
that arbgortrqiédrelexftrompatiy or pnmlnuattmhllymm dneble 9, flaw bOHbymes ainaitd the
e 3 205 s 958 L A SR R0 %, ARAARBIT b
in the upiwaredifypit emhaﬂmled frpm8He bmldm)g nExhanst dih@omrthgbwtttee aiters the

e 1 318 380 P45 Sl LA LR Bl

mixes oathetht bypzhys airao grotict on@nditutal exhbestairmabattis dfavandpwesnd through

an extt offPkaaf o' nf neBela B 5B0 o Jedh e R

[0040]0 ont r oAk @Bowh edtioFigsalB m@scmﬁgﬂaﬁm édrhjyerto2 iegiabl @ounted

in the el b oE Pateafh e e iatsh it B0 mlrsgﬁha% dEHBfAg Supported by

a flangéesplotBed Bﬁﬁlﬂ& $he m&nToh ef the fp@ﬂ@%te@ESS 3dk;;1rd 1Fs<1nﬁu $it6 glaké ﬂﬁ‘bugh the
omthe ul enters t

ildin hau air
front waeﬂh’ffﬁ? BRIl o BB SQRtiER HABRET §-nieates dpisp SPfoppgmbient air
ﬂowm%Qfok@Ma@(ﬁ tHrb@s @6 rANSEBhly YSUSAAGhA N is ﬁbt@%ra\’t-infgh ”ﬂh@ @solauon
ass air to, produce once-dil uted exhaust air

dampegPa s bisdes whichrasutniated by asaiistackdreftor 2gefaled Sb#étoc <a1ase the
dampe@ﬁNHeﬁ ehPRAGS hed opfetatasd ThB tié%)l&td@)ﬁ d%ﬁ@e@@ﬁﬁlﬁ? ¥ edily removed for
g As shown best Il?ﬁ)h,ﬂ?%& and 3C, an isolatiaon
inspec alme@repgg bydisgoppeghing t 3 frqm th@r@%@@ A4 end slglng therdamper
92 Outkg,g@geaiggaegtg%gexhaust outl et 90. The isol ation danper 92
is supported by a flange 89 formed around the

[0041]; nt er i A6 seewe Rest jeHigs tathe sgnovahly nanels (70 gadhe pides ¢fi the plenum
44 alsd Qﬁa‘?)‘l’@llﬁultﬁﬁee Ffeﬁl‘ﬁ% 44l i)e %mﬁlﬁ Rad %gfr@e ride?8s! $ohAL | on

ves to isolate e out door nbi ent air
conﬁgﬂlra@mp iiep RleMinA A axHROIRPA RTE th @ire aa@ﬁv@nﬁm@/th&@amﬁe A0 ithheir
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[0042] Referring particularly to Fig. 2, the fan assembly 46 is removably mounted on
top of the plenum 44. The fan assembly 44 has a rectangular base plate 97 with a downward-

extending skirt that fits snuggly around the top edge of the rectangular pedestal 68. Fasteners



92 out of the pedestal 68. [0041] As shown best in

Fig. 4, the renovable panels 70 on the sides of the
w@bk@som21314 al so enable nultiple plenuns 44 toPGEUS2005/001719

conmbined with a single riser 38. In this

attactCIDK dkey tcéltheQ bflﬁhe Ple@&itI® 3 AdhdedyerefidboaHesd Fxdterleds, @ entire fan
nels. 70, 1n their abutting wal I's 64

not t
assem}l Eéﬁ‘b gaen%qu PIACRAIL PHEPSRECUGRY ar ged chanber 95

[oo43gef i nedl“fib}’refd@@hlﬂe PERMIDTM 8o BRAbIE AbBss tOe 1&%@ bf @k plenum 44
pl enuns, 44 may conbjned .in this manner and

from gy direstions [y ‘H}ﬂle) Jeg yoytine mpaintenagice SRY ERpRBH torgmaggwithout having

to reth@@ahé BitirRfexhe FanhReGSH1Y 42 ifonP FRVAEETR B¥tht B as8@fiBly 46 from
renmovabl e panels 70 and nounting holes on all_ four

the plﬁﬁqu’p 464\ lgg, T peany il ptigns it [lq)@yg]ltag@fué o1 thgybuilding exhaust air to
be braifdht tf#d iRy A ¥mi® 4k 'ﬂﬂough oﬁé’@f 1lf.sas‘i‘dea\§'§1m %th%fstﬂaﬁ the bottom In

renpvabl y mount ed the plenum4
such instaHatgns the amgp%atﬁ éélteé A 5 i Iemaygd éo forrmtthe gmawtmlebto the plenum
4 é%mﬁ h&shetis bRdbsll !
4 anfl MIMALA o i e It is PRLetiot ) SRR Ao M the
draw1m)2005/ 072213 PCT/ U82005/ 001719 attach this Skl rt to

0041 Lo 0 Bo 5 3 ST B iy
and irfelipdes @-mhndmal ontspwellilen thet @owel}iecrtvea reetap gl lmsp ah@d 502. A set
of ei gzl{r) giss s& 164 ?Sbé’vgltd%& 31%%?% Itt}% ltg wE %:JH 5 thg {)utglte W%#E?%Q K ﬁg«%@gﬁ:ﬁ)oﬂ it in

m-any direc es rou
an upsglt posjiminr Suppotbes imside thwi dutiroralhd isg cytindnicahsheped nmer wall

106 %&eﬂ élgln(ﬁgggeg%b[ar@b%ﬂgo%rég g? ltl%/eh(fe,[ﬁ%rlf \{fﬁm (dejt ﬂk?e%éoa?tg a centr)e}l drive
chamba‘rsltO& il surransling arinslaadpamtlég dxmasedflttetwdselnethdnmlnbﬂmnb)uter walls 106

ot YRS 15 e Rt PO, e O fc 112

and asautdr spast B0 fotrmgrast dfhhae lapmmg)ex}auﬂ aefieed path, while &mn/cﬂdmber

.1. h
108 igj3ple st ECH o SRttt ot & ol BB petiigyeitn the
exhausidit. (not shovvn in the drawings). [0044] Referring to

100455 St 0 SRE 41t R TGRSRt | BL s Rl blyg8ened

advaritdpabudlp byl siigde beardgriagtian @U{t@h phas ¢ 1 ptat leaélaed 0 tﬁ@bottom
ower, _en

04 is ed around_th
end of et B st 1 g G SaSBaT the fan ghamBEt g2 g Hyppor a fan
Wheelpl@i)l dt 1110 Mo w SUHAQ ki ek t s hu@ @nflo iRive Wh &hbaral 08 widde it $s énnected to a
shaped mall 106 which divi the

dri cal r
motorc%ahﬂé? i} RGP %ilttfiﬁélb gopling 122 tapeompesitpt dritynisplignments
in at 18as€ 6A&, laall nfbirk peefe@PRRR! oléRatichs 415! @Mgifﬂzirrhﬁd ARy Elﬁtﬁ
space 110 Iocggﬁd béetween the inner and outer wall

misaliggmentghas desstibad i move ezl Viotor Pak 45 b axisedidiaeh o
rectan@tilay ﬁoﬁﬁﬁ{mﬁﬂaﬂa Q84 111 %xtfeﬁdlb &:P@s‘mﬁé' 1n@el=1%r ofihd dBiRe 'éhﬁﬁber 108 and

space form part of bui | d ng ex haust air
is suppant%i frm he&ova bb/@é%?fa&%%qts lzfowap@i jra@ndsihe éFltPIF@rﬁfttthdﬂve

chambdr@ygpath and thus is not exposed to contam nants
associated with the exhaust air. 125004 A fan shaft
[0046) 14 i s A bgsbdlmgtratad Hy FigeS.dhmmbeel 1 siaglighothapedhwheelback

130 hi@fk 836 f main fan blades 132 fastened to its lower surface that support a frustum-
shaped rim 136 that extends around the perimeter of the fan blades. The lower edge of this

rim 136 fits around a circular-shaped upper lip of an inlet cone 138 that fastens to, and
extends upward from the base plate 102. The fan wheel 120 is a mixed flow fan wheel such

as that sold commercially by Greenheck Fan Corporation under the trademark MODEL QEI



advant ageously by a single bearing 118 to a bottom
plate 116 that is welded to the bottom end of inner
wodos/01263 Fan shaft 114 extends down into theP€ENS2005/001719
chanber 112 to support a fan wheel 120 at its | ower
and d&Bflbe@ihRMiRUS. Pﬁt AR BcHoh VIR0 IR 5 0]i9§101¢i"'i‘se’1§1§0rb5ra|t§1 herein

connec dto r shaft 152 via a conp

by refpieags-pldier ainrvghf‘f 524 ﬁé?ta@énis@ﬁg%ttagsﬁ% gfetplenum 44 is drawn

upvvarﬂl | tEiftigH RREATE $nletl Briéd bEastinlef®neand aH@BFéme ﬁﬁﬁﬂ? Blidvard and
ri entations angul ar and axi al

upwarﬁh 15ig t#oia APRHEGIPagR | ﬁ%@%&lﬁom&y Fronesr d0dEizaP) bel ow.
[00471;/3t or shedeibatRd 30%6he Als niél‘ﬁdéuﬁnieﬁredr Q%tmukﬂ’iﬁrny fan blades 134

ri zont al pI ate 124 that exfends atross terior
fastengd tq Fpupper yar @Mhbté?rroci@s agadially quiiappdirecses Fir BerwbBeoawse shaft

114 argyhbé’arﬁgtl 1@fsh9l'ﬂa 6\%(1&2%0&{3&% it ”d?eglggtio'ﬁl{]ﬂajcenltl%r hd %PL?%C of air

drive er 10 ustrate

should-pey avaelabkaaaﬂd\&hlé@nr flcm 1& fined!i Howetrapéd lsalrsbbid siccur, an
air ﬂogv%ﬁ{%ﬁi’ isrbgta@h?c‘lgeﬁ if i@ £ fSQRa\lel ﬁ'ggf‘th% Ay 91'?2&1%%?30% Ond directed

ower surface that support a frustum
radlallywwmthmbmpefﬁmeﬁ\ﬁeenﬁbc ipesreim of thietfan Whﬂel 130 and the

botton? :p?aqg 16. Tﬂﬁ g Egsgﬁta% e ?tla‘ﬁf ca‘ngétsesce[pe mﬂ)?ﬂﬁe &Ill\‘;escg]%[‘fi%%p ?O@even ifa

rcular-s et "cone
leakslﬁfaddeﬂglrto and extends upvvard fromthe base plate

[0048];22 T%Es ‘Je huug- Ll:d 1]f12}q % %d awC%S{I vgs aﬁa%% : Slglgz"{“‘onaﬁumde

Ter Ci a Geen
the fany a@embtm% Isrpld*edad ky N@Dﬁss@lwayﬁ fdﬂﬁeﬁ @0 DppILR kRles. Each

passa%& l11§ F ql%o d %9/]'\2%1%191?[%?125%&%%@ eiﬂfﬂegg Ifl’o etﬁjgoggg Bl}eéqsu%%%a{ll 100 and

inner \he]ﬂ éDﬁl whigh arefcemesvosel by\/h‘hmsztgh@vaﬂhmmvhﬂelpaﬂs%@e wall 144 encircles

e bl SAED NS B BRSO ek 8B

shownli3Rt ﬁnEigb!D ons carpldbk kliryugluéﬁl&f of the @assu@MMyd a_hdl bk 4 @ drive
TR TR T T TR

persorsel thok hav%dsy ab(yesﬁ &mhbée&f!@ﬁeﬁks?fbr ihspetteshashdtrepdit s upper

ooaof ! ARGh D RERONER, 2520 8L, AU A GEl S 1Y e

chambRf 008 ded & rg@@deds@ai SLWStahtliltﬁebl@ﬁ%lﬂﬂﬂ Mrﬁbﬁtaﬂé‘t@poﬂ late 124 that
IS alr

rce af air d vai |l abl e and_t
extendh efgenandt vt Fote dﬁpeﬁgﬁé@&mo P15 Pakidis medlp@e%wface ofa
mountﬁ[g bratket 1wy Ridh i €faBteh&d t%&h@%fi@ b@ghderd f\Whit€ (D Avih bbRs 156 or
drawn fromthe drjve chanber 108 and directed

like fagtgprs i grdsutiodIde gty tespy durpe aPwaioRe dowping bracket 154

1nclud€sp@ fat Edr[ﬁoﬁfallglr&tefnﬁﬁlg%&%llgulﬂﬁ%laﬁé‘ dod B&d a pAL Bpiﬁeﬁkﬁﬂeﬁmg
aresult, eXhaUSt alr cannot escape Into t he

ﬂangea #6% sxt@ﬁ%iﬁﬁ &p fm@ opRRsing quter enflaakths minle- dFlaew 168 epEadiin
dlrectlﬁﬁ s@l?s@ﬁntiallg WatdiR] &hnl dkid éxgéndlr% ﬁE@}S’en@mu@a‘% "E)@ﬁ)v?eeh @héjﬁdsyaegeways

mber 108 from out si d an assenb

[00501pr ovi dBefemiing glso paEigagkimngds! 1t srofasshafh 16%)p>st§mdse10§wndb@ugh
mountERCHaclRR3 SAARWAY cbrﬁleE@H @@ﬁle% Q{a'ﬁgﬂ@fdvﬁ iRneahnd couﬁ)lmﬁ 122 that

openi ngs formed through the outer wall 100 and

enablegapqtor gotgabén %V@f@dm@bl%dwg@m%@ag &oppling 1224can be a
Sure-FT«JQ{3 BRASSARE 4"@61{ th%fe ﬁ@ﬁh @oﬁ 1111 g‘lechp %%8 c1\%¥")¢ a%aﬂable

isolates It fromthe annu ar ce 11 hroug
from TR Woadsnkas., logated in Chambersburg, PA and is advantageously both axially and

angularly compliant, as will now be described.

-‘r\

[0051] Coupling 122 includes an upper segment 174 fastened to the motor shaft 152,
and a lower segment 176 fastened to the fan shaft 114. Each segment includes an adapter 178



shown best in Fig. 9 one can | ook through either of

t he passageways and see a fan drive notor 150 and its
was®wsoirted conponents, fan shaft 114, and coupCT/mg2005/001719

122. Maintenance personnel thus have easy access to

~ that sdrhﬁﬁlﬁs el eSeR NSl érﬁlr ofith$ 9&%51%6’[[&1@@ ghate Q?a'cﬁ ad&&%glh includes a

errlng now to drive notor

radial f@@g‘? $30 Bicifa %@albhollﬂ?ﬁ spé and g:slasue la%gctalmang axighypmesedly grom the

ﬂangeal @)U bsdcAnRtdead 32 hact anmidtiadl iy '\x?a‘Plr’chﬁtl re&f%%g cdlRpSading
that extends between imer

shaft, %éélil prigamall thaas gepedsgdialy awarsélyoalm dlrf@tle@ frken axially inward
from Mg(qu@ HlacR sleBRUTED 8 GiRE %‘ﬁﬁet éo?rdes?mgl‘fg%dsﬁmgai%h $0ete an

upper surface of plate 124 v

inner wlweinfsalswéh that isistonsd de matowih slpperboger well of slpeve 182, Three
screws 0§ ts‘lﬁo@w Q&Qr@bb Obhrt YORER BB, 3GH @%te&(f’ﬁnough flange

I NC es a orlzonta Y extendlng rectangu
180 arp lat%quga}ﬁﬂ aA?a%ﬂWWPOf%sm sighteheh |t1rrrgslopddang@sva1ks ®f bushings

4 LS PR TR, Rl Bl o 16n

Coupllparla?-l el to an axi s extendi ng perpendi cul ar between

he pa 0 _t. ' 1 .
0052 ¢ PSSy (O B PLGHEL I8 AR s
provid@raét@KEItIVQ,%t satedlé, mechamsns thdt fasteh hehfifim mhabmplihgz(e gi,a set

screw)i hﬁll tsh@félpégiat%qgslgﬂgﬁ%%ﬁte&% ta fi eﬂ‘wk{ ]en? ésl(%ope k of the present

inventmmpl ing 122 can be a Sure-Flex - AR Ser| es 4 Bolt

ingIeFIexm I|n the -t ype .conu ciall
005385, 0] 2o P S BRI S Yo e mace
from sGlinlehestsd wr gny EiAtabMtdm?atﬂé wedndried 6o d&byseﬁ%h)v@nlba‘sﬁiygs 184.

and an ant wi | | NOW. be .
The wiig byftite i s 5554 fifiiigds in LpPert Gty i and the
lower Bﬂﬁiu@gl (2! Is&ohhﬁ:téﬂ)ﬁb@’lats h&ﬁ K/%allefrﬁalr ofaﬁderﬁadl SOVeRYs 1920 MacH upright
n shaft 1 Eac

screw J[é@ i é@ﬁg%%g%%&@@gwit despECh fip egégg thery 2124_ Wltﬂ respect to each
adjaceRGIVER2OORERQADZ IPigst 1|'laatnd31l2f ingstds ad figridie kereRalooend aﬂfmverted

scron S 5 SHERTARR S0 e GRS PR S B g

apprecidte@itit tAipRiche et ingerded kdws drBwerisllysfat@mdeom feh@hﬂﬁﬁer)
180. Eac sI eﬁ%e 182 has a c lindrical inner wall

t hat
[0054) ecej vEach WRIIEH sre¥ P aidrgds dompwarddhigugh upr@pd layqr bushings

bushmtgb 5184 ' ﬁldsils %@éilwﬂ %S“a@:lohyeﬂtﬁﬂ@lrrﬂit Y9&! AnGaslby BRtik Gﬁp&é&h%meen
fromflange 1 Each sl eeve

plate 1f8§tapéaowrsbtt§bmg 186r ﬁés%hr&a@rgi Séfﬁf-‘é’ﬁ iLAg sqtswqéamer@aﬁﬁf screw 190

proxmheﬂ & theCaékdvin HEd L @hd .’i@é la difathd Lg)féf apede bPpHRt 1688V\"Aéaord1ngly,
ped outer wal Teeve hree  Screws

sleeve (1t9§/@n§ HEhRI4 E@\St@néf’é%% é%lS topthe é@’é@ltbuﬁhlﬁﬁnl 8%c ﬁlee*fmb% exmmls
throug®dl K 200 FRHEA ih ﬁﬁé}%usﬂiﬁg 184 @ha‘t H&soa QUSRR g Fé? tha‘raﬁhe diameter

screws 186 are tightened he sl oped 1 nner “wa
of botlythetplesys 198 gnd ﬁlf‘faﬁ;f}é%"/ Beaseo erovade elearpmastthatteaables both angular

displaGidr 5P gegwgpss@ﬁﬁlh botd45) &rﬁﬂ%ﬁ @hsglﬁégﬁéné&%h@&wﬂéa and

coupl 122. [0052 be appreciate
Sleevetlﬁﬁth@hm bﬁt‘}‘e?fo hecipwertadesiceawsyl 9samilanty extersliyvard ghrough lower

and up?@f‘)yﬁs‘iil ag% ﬁrtg ‘Hs'téﬁecﬁe }i@gersbﬂkﬁlﬁ‘g b §4 to'ﬁ&l!%"’I@Bs ms t hat

asten oupl i ng L&a a set scre\P
[0055]Al | suBhfeaIlHtl@Orﬁgl 1Ze caeplingn22as engutarhetaapliant. f $pecifically, when

shafts M4 Bhd 158 Eresa(ﬁgﬁﬁr@fmlgﬁfgngﬁ,etﬁg Nrew heads become angularly misaligned

within the corresponding bore 200, and plate 188 flexes to accommodate the angular

misalignment. The clearance between sleeves 198 and corresponding bores 200 extending



invention. [0053] A horizontally extending flexible
cylindrical plate 188, which can be nmade from

wat@snress steel or any suitable alternative nBCEUSZN05/001719
i s di sposed between bushings 184. The upper bushing

throudiBBushéngzorsaeit @ﬁlﬁl@atwnahﬁl 188 b Aatd 1 B&ithusidnabRIdo8Pling 122 to

v g ke S e S B s o

embodmﬁér@ ot thessresnt H9entich, cadildle] 122 9pesRE0dBE: W dthinkeiapect
to eacg ot her 90 ,wi h respect to each adjacent

misaljgnment befween é%ﬁfag%pﬂéé hoyvex Rrithe PraSFiBYGIOB i to be so

narroWBf é@Rtru&trew 190 and an inverted screw 192 radl ally
spaced 180 from each other for the purpgses

[00564; | | Gaupling 23 &5 fgthemmnse axialy somphant- SH%CI@‘EﬁﬂlYgﬂPCV&ﬁdSZ and

198 afdﬁb@ﬁﬁrsﬁﬂﬂé EWE affaf dﬁ@étib% 1f YoSingare, ARAENPRAEH are pushed
ot her) . 0054] Each t screw 190 ext ends

towargd saFfether #ﬁrt&fgvﬁrajwﬁe iE andby oflver hagdsthiefig $ 14 prb hizys pulled in a
dlrect%w@n@oﬁl%a&?éﬁﬁp &fp annﬁ IG\QEP’lﬁﬂBfngy @M 51&111.59 ﬁTus'%iePressmg the

washer 196 i s di sposed between and

screwigafi pigserems 1 andnkRristedie C@lr@@%dlwborgw% uRlgts 188ealso flexes in
this sﬁﬁ%foh t@facc%ﬁ{rﬁma%ec)@le aRTQ ¥R tich D ﬁahﬁrﬁgsrl%w head, and

acts agal nst the upper s ace O
[0057hccor di ¢Iymalné¢r@@%0m%1cmﬁ @rmf@tbep@zlfom@i @nmptcmtléo 88s

s DTS SHBTLTR e 00 el a0

passagfivegyethenughraenvler siizheh 19 hed ahi mssemenmg thpd ekistsietwtepavaangular

plate 128 ﬁ@l@g}qﬁﬁ%&\y\ﬂﬁ% ') e%}ffe% 1%%?3@%%%\8/&6&}%@@, shaft 152 can

ena angul ar I spl acement o
be remgvedi frorh gleeve 082. aAdIvzmxambusiy,sqoluphI@h’lﬁ is dfspbtud indriegvchamber

108 axtf(? %Qco%ﬁ ltl?eely Br fls%%t \54( oty o t%r Coff 9 of cﬁin aust
b e e D

upwar
when dpsplegagmgskhaﬁg]ézm lﬂo: cfoemphagl 1221eFmrp:11memoﬂaubdsuan@ diiv single

vesrf. ooy DORRD AFERBE %0 bl MRt B 2
conveandnal Sistanemngﬂfaahhcytlomlmﬁis Ir@lmltéhat tdaet t96 rbewi@ad&careover,

. b | ar | ' [ i thin.t or r espondi .
bearingi 8 DR Hehats Paid el PRl pudet §hi 0 Of BREPESERDE Bobearines
insideangpot &50. n1saI|gnnent. The cl earance between sl eeves
10058h 06 S SRR W Sl B Bectad o e 124
via a hifge mhaﬁpezrﬁﬂts\mddmﬁlg exdchbiel SIZIJt tﬁtpevol ﬁsciat}qﬁehbl @1&@1? g@i @%ce

t eve ro shafts an
fasteni@%%ﬁ%ﬁﬁ ga%?%vaﬁﬁ? Eﬁ hingp 1&536?@%%%}3%?@%@ to an axis
extendfil pehpmbulaf bétﬁf@elpﬂﬁﬁﬁéﬁagé\ﬂélﬁn tTh @fs rerg@lughings 1383xtends

q ular msali mmm et ween shafts
Perpeadi%l ges Ml@ge A& PEraikaRoun W’gé’ﬁ%cﬂ<6hlﬁ4sanﬁdﬂ°tﬁbl50 to
pivot B&wS6h a fiddt HeYkivn @Igﬂ'ﬁldhléﬁgﬂs 190k 1 1@%]19 bk @Hga%%g b&%ouphng 122

furthernore axial i ant . Spec fically,
and faifgéeféﬂég%?c@ gongjegt l?,réﬂfﬁt gg% fayplate; 124y andl tawpsds oap pétﬂfﬁp@wageways

in the dfrectf@l ofl ASERNCH a §BA Posiddn @'ﬁgreﬂﬁ?ns?«{ oR ‘éﬁ@ %guntenance can be
toward each ot her durl ng operation

perforpgrly Wedggrshaped flanggel 1 4% progide asiditiosal S ueal g pleast g pracket
locatiGhyaY oilﬁﬁmhﬁ%ehsgwﬁfe inBRAKI BRLs QUR FroRUSIBIR 98 oL8E.

separat e us depressing the
[0059] Motor 150 can be manually pivoted about hinge 158 at any angle between 0°
and 180° (with respect to bracket 154 and plate 124) to provide the needed access to the
components inside chamber 18. In one aspect of the invention, motor 150 pivots at an angle

of about 90° such that the vertical surfaces of flanges 168 proximal hinge 158 provide a stop



screw heads of screws 190 and 192 into the
correspondi ng bores 200. Plate 188 also flexes in

w0 bios/0%2tziat i on to accommopdat e t he axi al separBCT/08200$/001719
bushi ngs 184. [0057] When nmi nt enance operations are

with re€peeetonabiodl f® fivoringBtPendldio. Qﬂtetﬁaﬁvel@sﬁl@ &eficalflange surfaces
onent i nswge aarl ve chanber 108, 186 can

could b gRsdigged fopTp diiongleihearance md se?ﬁmsrvﬁ%teé%ééerm

allowﬂ;lgdh@mo@&qs piva? Beyorand-hah ﬂﬁé(in‘éfaﬁc@ et v»%em thefrRntdlagbe 145
ate 124 agd cyljndrle? I nner wal Once screws
AR

could f@@nr%é(%ﬂ Babr 4t dBigehbtnd mREpde aéeﬂr@é Kistagse fQpREpgE UPRGS Firface

of bra8k&®¥i8e Addor 1A4VARR tpﬁgﬁ%l tMe désHel |ah§lg @-)%ge Rﬁ/ogﬂds@ﬁél%n of motor
in drive chanber ~108 and, according e user iIs

150 capextenhthisehianetad, @ww&aﬁwhﬂeﬁcqeﬁetow@mpsnﬁgs inside drive

cham 58t 188 Thn b¥AEHetHSRR 4R HE: p%%fg&w&y’ﬁ from the coupling
Furt hernore, because 'only single bearing 118

122.
[0060} ot at aBi Shoslihrsmrscaiatad Srehhings 138 carbadisssaenybled én the usual
mannéﬁg;éc e 1%91'59 e ?121 e E}gvﬁ{ﬁr?%@lfaéﬂé{e%o%%%otor 150 from

ot or sha ts east two bearin
assemibt #dver, beari ng 118 absorbs the thrust Ioads

[0061]0rrpar t %té?ﬂatfv@ Sl 'g]t§ g‘bg tng%ﬁgg{rng X chdﬁ&?lg fastened o plate

ari ngs | nSI vant ageou
124 Vlecsgee\f@fliﬁodmthlﬁ gmlbpémk@ﬁ m&gr sl@ftcldﬂmembe dlsteog@eétﬁennmmmg

122 in% p| c&l?é} M»@F {h%rs%e&% 1’5‘6% &?e%"f?c;m ilge%cnit%t%m of

|ve once ener (s
lnokwdé@nﬂneﬁhve@th$MEmHﬂéBHyrhmngelﬂ@@ihsdmwaGHHMWh108

[OOGZE erpen (ﬁe?é‘ﬂqﬁ% 115&/ tg Ials%xtb %H%se 5. t’ﬁaﬂﬁ' dq gl€p6 g;glﬂr?] g r?ﬁg\%é gp through the
annul:mspemjklo zmequxﬂn cﬂlnrouglaan hmlﬂ:ireshgpaezi ri(ﬁBIe liae rfgﬁnell&& the upper ends

orwalig] LR (5 Ry aRE SEd Toan 1t TRARY 1 D bRl e

upper ead 166 of nyagedll 1P6 sucfpﬂiah@le tRRs-sembnblastentthe ndbhe téhis

substa{l:lﬁgﬂ\_g geggﬂ &g@éro:slss %ecilﬂgﬁgt?%a ogjtﬁ% and /_sjogcg 1§S A;sna:result exhaust
gas vedadgnd sipafidahdn inddeisebys it eslmmtdugh teemab 2kl To2e maw@l&fest in

Figs. 5’ alaq {[) ,r Ifeg‘[:s V\éd it @ngge@u?aag 3}35 é.Fougp its mrcumferenoe to

strai gltos ﬁ’lid Iﬁif‘ﬂl‘& ofthe kkﬁﬁist hiir &g ﬁ léﬁgs %liggﬁgﬁ aﬂlmﬁéi\%@éilggvzfr@.f TBS action of

I t. fro t or 0|vo : t.or can he )
vanes |7 ap Pvnpfg]v%? EnEksath ¢ 5@[@9@ Jaftahnﬁﬁwﬁ AHdne tﬁ%ea)@eﬂ as will
be des@ribad eir#RObélvit h respect to bracket 154 and plate 124)

0 pro e .t he nee ed acces t he nents in
10063£harme?f< ?eamg RagiqH a&éfﬁe%egsog afqu &3 v@?zeﬁﬁz 1S Qe eoﬁle top of
fan asﬁ&nYKl&ﬂGQ&ld%fblﬁhﬂgio@zleqf@abpsbtt oPBraskids4 Ralitab i avekdd tﬁéﬂ
surﬁg%gs of fla(ggs 168 proxi na| hlnge 158 provi de a

perimgler, Fraaketac exdorsonvond mdradiglyiputgggdiqm the

top rirh @f GRfe® kvaflAO0PAuPLakRE td ﬁié‘iﬁﬁd@a@xd Al twiaskhdsd ¥ es§éﬁﬁa11y
vertical flange surfaces could be positijioned.t

frustugg- hpped willidi lpies eAicuir Baltem @eewg ﬁoq»e%%ye%kgn%whéheamular
nozzlel%b: aBdueh ebrA lakRWeN gI‘Hehﬁ)ttﬁﬁlt é?lrd Jreh P MRbaRey 01 d190 b}} £h inlet

his instance, a sto&) formof fl ange 145 coll
bell 583%@%% boiterm fe af theyin f(tlhe@ 5 8 79 alggngd srlestantigBy sorlewdr math the rim of

the no@¥18180C §'ht GorPARANEhY RRSIbaRY 55 ACRmBbtch %@%@cu&? Eﬁlndncal ring
not or 150 has pivoted to the desired an Onc

sectiop () dea definesibe exleaysbputlpp phthe exhaust assembl?y 42.
[0064] Referring particularly to Fig. 9, the windband 52 is dimensioned and

positioned relative to the nozzle 162 to entrain a maximum amount of ambient air into the

exhaust air exiting the nozzle 162. The ambient air enters through an annular gap formed

10



150 can extend through one of the passageways while

access to conponents inside drive chanber 108 can be
wa@edseved vi a the ot her passageway. [0060] |t BEDUSmOHEN1719

appreciated that hinge 158 can be disassenbled in the

betwe@ﬁﬂﬁfl nozARI 128 d (e Hhlst bRY %%Wdlé@ed hearié 062 Pit Mixédwith the
r tg facilitate. renopval

rde 150 f
Serhla%sbé&le?}OSa!éy cfhoBe exitme Bravst mé%qml 6% g %&T@r@ igppelled

through3the RRA&st étﬂ&t@ﬁ!hetiﬁ%gfﬂﬁﬁv&lh&’baﬁﬂ@ened to plate 124
via screws 156 this enmbodi nent, notor shaft 152

[0065Ean be AmuBhgafdertrres on s sYSten servo 2o erhapgrthegatiaipment of

ambmﬁ?él? LhdPBHpRRE Y etﬁeﬂmé"f NS flded iflébelS s £ MRYES ol e
he bottom of notor 150, thus freeing the notor 150

wmdbﬁ@d 5¢ Bapbean fopagia Heregsq %bléhta%@ﬁramgent pyeevgral percent. This
improReth8Atih A% AW nhEnRiSRIatiQel i8S nsiflvd t@ﬂﬂg agﬁletol? gﬁé’i‘?ﬁﬁf to the

alr nmoves up through the “annul ar space
size of thedulghbelhSankle samsisdped! ﬁl@ezlzmesefagn p0 rhihg tep ofithe windband 52.

In addidiflo ?fqﬁxpr(%lfeni’&'t he rix%(l)sG 2{1('5118 é(? rdvad ?}?fn%{jeagﬁg the axial

arr ows he nozzl d by arin
heightigfighe werdband §2 ot hasbren faand tom@fe@ﬁ@@mhmmawm@amment by 5% to

8%. Tdsfl ghﬁ'seﬁltok)&ntﬂ%)t rﬂ{n%? g{eaﬁl {XO%Asth dg)%%t El ﬁcant alter this
substantially Tess t Ran e Cros sectlo fea of
perfomtaecaﬁmimnmmstpace 110. As a result, exhaust gas

o066} = ° el oci Ety}%e{q%eéﬁ Qﬂ{:&ei by arhﬁ%ﬁteaf?ﬁ%‘ﬂr f}ﬁné&t .lqe:?ﬁla;nﬁuéed by

e Nnozz
mlmrrﬂﬁng \tla?\@sserl.‘aﬁ @eM@nnmJnnemf thenozrée Ha¥ranidathe bpianm ribd 6f the

Wlndb%ﬁ(? YA d ﬂ fi %i%ﬁ%ﬁ e&%?&#ﬁen‘i fhes {15‘@ fageh 51%2183 E?bsi’a%{nau;? I:oplanar with

aust
eachuulmamaudlthﬁhﬂlemsislrxomvmﬂapvanes 170 has been found to

a

i NCr ease he ent r ai,nnent ent ai
0067|7101 2 Mhobldf e B b Acad TPyt M blgFatian is the
shape Iaéﬂmrrrdznlg: lﬁar i swbamhgn IbnactElegﬁ ihlﬁammjs}&pe ghamardlkeanch that the

t.h d .
exhauids JREG €5 Bl By Fmnen A G T R & S T QP ccnioved
by tapéfiﬁg ﬂwuté‘fai/aﬁl radiallyrigward @rbywa}bdrmg%th Blednhee tasd bdter walls

o SR BT A B G804
presentVimeipaca t1hR ambiehs s Rhirginiient édhdﬁ:hﬂéfb@d&d pad piMsEdie osses decreased

by shapies BRAIFAF | 0h 39| eUBBTIB TS Grens IS Ege rhgrdhan
radlaIIQQIﬁv@ﬂi 0RArdifthé Bentil AR 3B D thel prefbtrad @ﬂlbbé’(mﬁdﬁt ihid 1@ tachieved by

botton1r|n1of the.inlet bell 58
ﬂarm?aﬁweé% g [fkoihe Pa1eF Jallol9a riF SHIARPfds Ficiragad by feaeral percent
and pre@¥i£d ﬁ)sg-% beTféauééamIﬁm 094 whihenhivishahand 1PR VeSeved the increase in
termnated by a circular cylindrical ring section 60

air eni¥pmeniepidie &0 thedargghagrete R?tﬁ’lmf’é%r thyt resydis &%a%tttapeﬂng the outer

wall 1@@ %@dﬁh%tﬁ?ﬂrd [ ﬂ%ﬂéhé%e& &t iR GeMilel pedsbat llé(sstl@dt’l:d 19 -thSfact that
he w nd 52 di mensj oned and™ positioned

most Qféh%tthWéfdtf‘éhﬂ‘F?é o hrenehebe BN EPaGer 12 irasar ki ousou 100 and
that bf?’fceéifﬁiiﬁ ﬁﬁg Olﬁélr whiDt 00 bpfghie Babiataudiair i84ivektRd, drlRBanged in

nozzl he anbient "air enters through an annul ar
dlrect@apbwtbﬁe ﬁe%zle 1@2 WD 2005/ 072213 PCT/ US2005/ 001719
[()O6SfJet V\ee@eg‘é}‘m géﬁlcﬁlaﬁg%o @ T%i st Bebieh! &t 1sbﬁ§o| drafn &Sthrough the

I ndi cat ed I rows mxes W th
passageways and mlxed with the exhaust air as indicated by arrows 170. This ambient air

—

flows out the open top of the flared inner wall 106 and mixes with the exhaust emanating
from the surrounding nozzle 162. The ambient air is thus mixed from the inside of the

exhaust.
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swirling, high velocity exhaust exiting through nozzle
162, and the m xture is expelled through the exhaust

woeiokser22as the top of the wi ndband 52. [ 0065] BCTUR{»e$/001719
of features on this systemserve to enhance the

[0069]ENt I ai NEEAbwafin Fasthb 88119 idr14a lbfmfﬁ% @arf @fve elements in the drive
effl CI enca}g The flared inle ]%Wr%} 58 at the bottom of
S

chambep 408 omy Bigrdesont Aslopedfoe fermed @payaibe omenshaf the fan

shaft 1@|4r BRtos] MTEaIOIT 8RB chRRLECTTS. frdd ife oﬂeﬁ%pyﬂ@ﬂ%ﬁe inner
air entrainnment is relatively insensitive to

wall l%gqnéi ipfs slopedssugh thahrain wall drpen ol the pessagenays.nThe slgm pfroof 172

also pr%%’ide-gr&@dﬁl%ﬁﬁl éléarﬁﬁdéeco ‘Bflaﬁlg ﬁn&ﬂs‘ﬁﬂct%@ oivoffg 88nftorl 138, TPBnother
he w ndband . dition to any rnprovenent

aspect ﬂféh@ inygnide trPanl 7@03%?9 ebfr@w@rbtwonermlba@m@at@ He removal of
motr 350l S, o, 60 ST EEAN SRRSO o
windbayag 53hown that minor changes in its length do not

[007 0]SI gni f hf?&ﬁaé‘n EH tth@rp ffghﬁancg %gﬂﬁ{c]:%@ﬁtg df"s@@s@@&a Igl%.'&%t the structure of

[ 0066] een | scovere at anbi ent
the eXhmst a‘isnnrbht lends tiseld toicastonhzationite imeettha gpacifec wseds bhpsers. Such

I
user R REBa} Rl Vit Baid W8, Jomaliul nclRth bE R wien
ambienti a5, and @ssenitgy bdigbtmivamodfdbp.y Usepibgartivesnintlude aghimizing cost.
Such cglts{b?ﬂlzs?t% 'staEﬁli%Vé §e1dcti g?heoﬁ% lo?BOrs%éoQ’@ez] oﬁﬂg tfel'ﬂleljr’xo’cor 150,
eature irchsigni-ficantPy 1 nproves n system
and byogengingdhe feurtsigiemglaaqectors itintratedzn Feg. 162. 1t is
[0071]00””0”;202310% Ge rl nt his art to shape the nozzle such
that t is directed radially inward to
" frocassingathismgrdoeercdnct gaads raqmlsedﬁﬁotoif[’ﬂiPs d@caeasbeamblent air
achieved b t he outer wal |
entramspergyé{?cgﬁagf,%/ P]lém%d?sﬁ CLrGasng |1h15 Raragl[ﬁeé I;lnci}i%a}sF%requlrec{ motor HP,
increageddingdibnt dinrathrentdincieasestphemexikaust towards the

0072 centra:wgaél S Eg Lt is a discovery of the present
[ li nvent —ent air entrai nnent can be

i Iiﬁf@@ﬁ‘@lc’[hﬁ r;ﬁr@msimmﬁaée@ &ﬁfﬁ&:ﬂﬂ e reﬁﬁﬁi@ﬂlegb ylosshran ista@ificantly

t nozzle. 162 s t hat exhaust air is direc . :
affet B EHERTGOGHRARPG DTS Fitb oLl o Ao Gpgainment,
does nbD§ighgTRBARY aff¥dt plibfe ribdlort faf fRkef erred enbodi ment this

i s achjeved bE flaring the top end 166 of the inner
[0073)\pq) | 18%ind i nment is increased by sever al

Dﬁfc%%@ing tﬁﬁ%aﬁ&n@&&qh@reh@é Snfbidht BR chesiuERe!, URkrédARes3 e rise,

h this structure, Is believed the increase in

does n‘ar aff%cm s flavre rQecr%aS@aéhus Harameterdegiepses gupient gis entgingent,

decrea§ luﬁﬁs&bletéoésﬁﬁ%ﬁéﬂtfﬁrﬁﬂ&lir' ng the outer wall 100
nward. It is believed that the reduced

[0074]pr essuw%m band Eniryyhrear (minorestiesBt that rnost of the
URWRELingX R lfﬁ}axﬁét&v‘fn&'%ﬁ&'é Qﬁlbﬁé?ﬁ aft %ﬁﬁﬁlﬁfneﬁp ?rﬁ:?ea]sésoplhﬁe rise,
near_t he outer wal and that keepin

does neyafdect fen flowo d)@waamgﬁhls pa@@set@mgwgftes amblq awuev@mﬂ@ant

decreaQés ﬁﬂﬁfé%‘s@ ks ridt Bﬁéét'fél{‘ﬂwl the nozzle 162. [0068]

Referring particularly t 5, anbient air is also

[0075]dr awn Far wmnmlg,rfor B éPGCp%@s@g@mﬁgbladdllthé@ hgve windhend length
change%xtﬁelé wit &f é’l’ﬁraﬁﬁ: |6 aﬂ‘yin 6r ugt %Qd Table® 1ﬂﬁ§¥ra@é@thow
air ows out e open top o 'lared 1 nner wal
wmdba_mise)ahdlamems:hamgqa thamewn 2 gmbmwapntﬁ@nmmom t he
surroundi ng nozzle 162. The anmbient air is thus m xed
fromthe inside of the
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exhaust. 11 WD 2005/072213 PCT/ US2005/ 001719 [0069]
As shown in Figs. 5 6, 9 and 14, to protect the fan
waleiogp72ienents in the drive chanber 108 fr onP€TES2005/001719
el enents, a sloped roof 172 is forned above the top
end of the fan shaft 11l4paghg foof 172 seals off the
drive chamber 308,dbigm L open tepuesy of the inner
wal | 106, and it | Qﬁganwllldraln
out the passageway 9'@ e slope of 172 also
provi des additiona§ 8%ar ance to erg}e unobst ruct ed
pi voti ng of notor %Hl I n anot her 2bect of the
i nvention, roof 172 can be elimnated to nore easily
facilitate the renoval of notor 150 from assenbly 42,
whi ch can be easily achi ekABLEy2 | ifting notor 150 up
through w n@bndivhng ExifI0a#@}erl n addDiluten t o t he
per f or mance enhancéhirhs di scussed algsye, the
structure of the exlaust assenbly Impds itself to
custom zation to nmeeinchhe specific negds of users.
Such user specifications include volunme of exhaust
ir, [
[0076P| - n Hgsﬂglglﬁétemlgéwwg%%{/ng o%‘ %'1{1) a?%ﬂntl%gntadﬂﬁ cﬁgﬁges asa
functigpEneizlesxii arch gméTahlﬁ Anilustmgesdbstelatmﬁsiup between the amount of
iseu] sel ecting the size, or
entrai égfsepoﬁm@fﬁg@wftﬁggﬁ \{%%rgé[ 150, and by changi ng the
four system paraneters illustrated in Fig. 17. [0071]
Nozzl e Exit area: |ncreasiABLER s paraneter decreases
requi red not or Ni2zled®dt Asses anbiBibtian r  entrai nnent,
decreases pl une r|SE9ﬂTEcreaS|ng 0%, par anet er
i ncreases required. smftor HP, incrgases anbient air
entrai nment, increageg’ plume rise.;g50072] W ndband
Exit Area: Increasing this paraneter increases anbient
air entrainment, does not significantly affect plune
rise or fan flom1 Decrea hj s paraneter decr eases
anbient air [ n Sll‘gthéEJh %nl ficantly
af fect plune ndband Lengt h:
Increasing this paV% er |ncrease§7 tbi ent ai r
entrai nment, increbs2& plune rise, 17%6es not af f ect
fan flow. Decrea3|ng this paranmeter decreases anbi ent
[0077)i r enin Ralleehd, the déaticais esleplatadebyr disidingdhe svimditand exit flow by
f 074] W ndband Entry Area (m nor
the ﬂog@‘g@{%htﬁggirde%g?rﬁ{é& hi s parameter increases anbi ent
[0078]ai r eane&mmgp:mlculady eaE@s ol amblsr |aﬁ altemaltmmemimdment of the

Dec r SI n | e ases
1nvent90 1?% li)sftanna Iggl% same naé geé‘&qlzl HBF sc[rﬁ) g«a@eeg(cept the
nozzlenmﬂ afft]fl@f}m dssamblly dévis {Iﬁﬂﬁ’fekl teadd erxaalrhhenal fsacomi nozzle assembly

50. Ins‘rglﬁ ggﬁonedderggodimn}lt t-].'I;g glllt%r a'va h IOUSotf [ch%t & a?s%%’nvbw i ?abpae?gd radially

inward at its upper end to form a first nozzle 53 with the inner wall 106 which extends

straight upward, beyond the nozzle 53. The second nozzle assembly 50 is a frustum-shaped
element which is fastened to the extended portion of the inner wall 106 by brackets 55. It is
flared around its bottom end to form an inlet bell 57 similar to that on the windband 52. The
second nozzle assembly 50 is concentric about the inner wall 106, and its top end is coplanar
with the top end of the inner wall 106 to form an annular-shaped second nozzle 59
therebetween. Brackets 61 fasten around the perimeter of the second nozzle assembly 50 and

extend upward and radially outward to support the windband 52. The windband 52 is also
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changes the amount of entrained anbient air in the
exhaust and Table 2 illustrates how w ndband exit

waoelc@sot2i3 changes the anmount of anbient air PCT/US2005/001719
entrai nment. 12 WD 2005/ 072213 PCT/ US2005/ 001719

alignefiARlafkial wihrEOmer WaNabb akll bdtoh@® ﬁozﬁ@ adsBePly500Md iftower end is
inch 184% 59 inch 190% TABLE 2 W ndband Exit

substatytigh caplapgr with B¢ ton end pkihe sepond nogzlp 38 n Ipthimaltepmtivach
embodifeft (149 3Rb pgﬁrﬁl@ t? deJrrJ t‘ﬁ@ i @h8sz188Wh Phﬁnﬁﬁ‘%@’iﬁn&fwall 106

entrai ned anbi ent and changes as a unction of nozzle
outwagd ratherrthan taperinghecuteriwall k0 at es the rel ati onshi p

[0079!?9t WeerRéf&?m@ 'ﬁﬁﬂﬁhlaﬁ’fy toGPn rl@' ﬂl%dmﬁﬂgf Eﬁdl%e ﬁét\')ve@ﬁ‘fﬁe lower end of

ndband entr%/ ar ea. Nozzl e ut on
the seccrrgi rezzle|peembly 5P amsithw% waugoqa fenmesist gappieugh which

ambich BERAR OO?%]hHﬁéatéﬁ %? agolsx}ét&o P1"h1818 ?ﬁ dilrdintd Gt %1] tg[% F\glrfngg exhaust

178% I'n Tab 1-4 the d| utron 1s ¢
air exiyipgdhe fiet mgzzlﬁ &3 yo ﬁd@gmj Semularly,| tbwamyllaltsp@cefbe@v\pen the lower end
f r I
of thet\glgltﬁU%{&ll 4 ;1 ttﬁg s%%ﬁﬁ '?;8%%6 ass 891%31 a S es,rgc%éltd &R through which
ambleatrbm ehieemas iodicatiad byuamothSo A hissais wkmtramted alifhythe bieceshilmed

T ey
embodimentidirthervabiey edombich ertel ssthasgbiild passdg@ways andiflews out the top

end og@g g% %\%’1%6%%10\89 %o 9&&%5 b%hlov}ér)galg% di?l{]cgs tfhg %xhaust %efore it is

I's tapered rad
expelled af higtnvalcfclty@ut thezzhauisb Gut\lwtiahﬂthep ofithe Iwmﬂiahd 5@6

i ch te sLral th
10080 AP bR G o PP Ter O ERE s ne
present invention, and it will occur to those having ordinary skill in the art that many
modifications may be made without departing from the spirit and scope of the invention. In
order to apprise the public of the various embodiments that may fall in the scope of the

present invention, the following claims are made.
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10

el ement which is fastened to the extended portion of
the inner wall 106 by brackets 55. It is flared
wa@e@anm213 s bottomend to forman inlet bell SFCHUAI0HO01719

to that on the wi ndband 52. The second nozzle

assenbly 50 is concentric about the inner wall 106,
CLAIMSd its top end is coplanar wth the top end of the

inner wall 106 to form an annul ar-shaped second nozzl e

59 t her ebet ween. Brackets 61 fasten around the

per i medelan @sserhdy sutsiedioxhaush seEABInptairinfiom adpilding, the
dially outward to support the w ndband
fan assg%m‘rgﬂgnﬂ fand 52 s al S0 13 WO 2005/ 072213
ROTUIS200B M0 8Zfi%es sadaiviipditbreindwialg aniaithinieh forined at itswbadttom end,
.gﬁ and, sec nd nozzle(ﬁssenbly 50 and its lower end is
the air &g} Fegpving F¢H{th the top end of the second

%45&1@1 wall fa{s'tbnteh ke th'%l Julé At ¥R Iﬁim%bﬁrﬁ{‘ﬂle'cﬁvﬂt}stoeﬂlﬁﬁe it into a
possible to formthe first nozzle 53 by flaring t

centralichagbenédolatadBomahe wentamirstddenir, thda Stuat@mdut@amtu@r @mce that
. mﬁ%| 100, #g(g Referring particularly to Fig. 19,
recelvesile SRRATINShHCe bet ween the | ower end of the second
nofaAl Espssed bty chétypid Edipldaub arfaretdft thQRaw exiiseair in through
first gap through which anbient air enters as

the air jrief; 2net gy vaw pgvilropgh theamnuiarspacs; entrained with the

S RS ol ST 00N o BT R e s

the fanlshufer asdhd of t he mnndband 52 and the second nozzl e
assenbl y 50 for d gap thraqu
5 ook scaie e Soten e Conmecaag b Sty 5 e fotor shaft

entrained wth the once dlluted exhaust air exiting

the segpg ?hn%ﬁfrhlﬁy@g réBteh 4k Eﬁﬁ‘ﬁ 1qh keihich the @0@11?1%H§ Eom nt with

wth the first ehbodinment, further anbient air
respecigntarselighmenidigtwden tb@m@haﬁ snd i i et iout lqahteortecvpslentatlon
end of the inner wall 106 as shown in Fig. 18 by arrow

o on veneEit St SR REL R s e g BE i€ orfgane wit

respeciWo R&th#1aisBlZannh 0 88iweth ehepoioe shiaf® and the fanshais b een
that of the preferred enbodi nent of the present
ventjon, and it wll cur, t o_t.hose vi ng _or di nar
T1 The e Satrtlblf/ﬁate%ﬁgn clapp 2ip & q § CPRRJINgdS FRfpeliant with

respecttb LAGH ar AERAd A HERRLA R Hfof biafeRA tﬁé: epengk. t he
Invention. In order to apprise the public of the

vari ous enbodi nents that may fall in the scope of the
prese nifhc faneassinably as mecitedlin olaimd, Sirtheneorapresimgelplatejextending

200 722 3 PCT/ US O 1719 , CLA|
wrouelf iSRG ER Ry S e SamE e e et e din Sop iy chaber
houmn@thdfhdmy the fan assenbly conprising: an outer wall
that defines a cavity therein having an air inlet
f or med its bottontend 5 the .air  inlet ce|V|h9
the ¢ Oﬁﬁ% Fﬁnrﬁéﬁeé’él é{lals recited in claim 5 in which the com mation of the fan

shaft and motor shaft is supported by a single bearing supported by the plate.

7. The exhaust assembly as recited in claim 1 in which the motor is mounted to a
plate that defines an access opening between the plate and the inner wall, the opening

providing access to the coupling.
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10

an inner wall fastened to the outer wall and
positioned in the cavity to divide it into a central
w@e b@sioea213 sol ated fromthe contam nated air, apdI/as2005/001719
surroundi ng annul ar space that receives the
contam nated air; a fan disposed in the cavity and
c8upl e@he@xhafshnsssmdit astrecichdaw cexmaliatwideh tHembtor BUaened to
10 the air inlet and blow it upward through the
the plafg b2k feagtppedemgvalle &ste98tnt ed in the central chanber,
the notor having a notor shaft that drives the fan
sbaf t | THRAxREPHRLIBEY 4sQ6atdn bhitNEinGRALH fle rﬁ@l:%m%ﬁﬁvotally
connecting the fan shaft to the notor shaft. 2. The
mounfednthg seeabpiyotabler betweanh first ehgrigad positiowin which blee motor shaft is

coupl R B gt B R e oo PR ik s v TRk on n
whichGRen@tdreshbAtis @Eeng’itﬁe&r fienf @ fasganbl y as recited in

claim2 in which the coupling is conpliant with
respect to_axial msalignnent between the notor shaft

anl t hér ahausgssembly mppstedgatod seatiof § byilding dot waiovimg
[ S
oo L T O GO S M compriin
s hahir tandretbigifeathe shratbminafed dih et feast oas ambidny amentrainment zone

.. recited in.claiml, further conqri si. plate .
mixing Gibieat At il e SpRtep LRt FoBes dibRed g ap airoule
exhauft®l} 6BANRRG AMousing the fan froma drive chanber

housing the motor. 6. The fan assenbly as recited in
ch &melEniber withiong shien compled & & bam baftth dravaexhagstaftin drdugh the

_ tqr.shaft is_ s rted by .a single bearing supported
atr ml%%“?t%mﬁﬁtalp& (ﬁ?CHgﬁgo‘%aﬁfﬁ gf%ilr ?a%tl,eé%é]l%y as recited in
ch atie ¢hdmbathibclited Hion ik @khast ABURE 8Hve ShatnbeP kathiBinhahotor
defi nes an access openi ng between the plate and the

having smetorghpft operbledpakivedhe nshaliang axeupking ¢anneeiéng the fan shaft
ing. 15 WD 2005/ 072213 PCT/ US2005/ 001719 8. The
to theg%ﬁ%u%l ﬁ'assen‘ol y as recited in claim7 in which the
nmotor is fastened to the plate by at |east one
r €hrovalihe fireassembly. asRecifBden elaia lStin adsdnthe gogdingds cdmpliant

.. inclaiml.in whjch the notor i ivotall nount ed,
with resReSt B pupalisngust rey R fhsBnionshaty & B bt So &t lefbime
orientatibphi ch the notor shaft is coupled to the fan shaft
for driving the fan, and a second di sengaged pi voted
position in which the notor shaft is disengaged from
t h& f alhe faar assembly aageabied an staira d 4 dmbihichibe n@@%m@m eprapliant
. f Il re I n opt ami.nated. air from
with {880 el B Al S R e SR AT ot
assenbly conprising: an air inlet receiving the
cbht anThafadasaemblyads réctedtin olaém driin eichathe cewilingiinemnpliant

with r%?)g%l}% r@?ﬁét%l?ﬁp&%ﬁ%ﬁl%ﬂt}%gw%tt ¢ },nhogqffsﬁgét glrlrcil Hx%tfgg Shaaiﬁr. to

14. The fan assembly as recited in claim 10, further comprising a plate dividing

the fan chamber from the drive chamber.

15. The fan assembly as recited in claim 14 in which the combination of the fan

shaft and motor shaft is supported by a single bearing supported by the plate.
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10

5 exhausting the diluted air; a fan chanber retaining
a fan coupled to a fan shaft to draw exhaust air in
wo boosiogi2zis he air inlet and blow it in a direcP@DNS2005/001719
toward the air outlet; and a drive chanber isol ated
fromthe exhaust air, the drive chanber retaining a
mﬁ or Tha\ekhgusfadseinbly shatiteddpelaadbl 16 ihavideH the nidier i atbunted to
haft, and_a coup Ilng connecting the fan shaft 10 to
2 Platet WePABEd N e grive chamberbatrdgfings atprasess opening bietveagnithe plate and

[iant wth

the ln%?ggc%@%mﬂ?ﬁ gnﬁggn%\cggsgttg/eﬁ%néot%ﬁgﬂ%gt or shaft and

the fan shaft in at |east one orientation. 12. The

f Bh asJbeskhauws agsemblyesd regited inichaithl] Oiin woliin(vh:ﬂhetrﬂrm&or is pivotally

coupling.is.conmpliant wth.r ect to_.axi
mountfBP e e STRE o noto blebefiie Biftert & it egeged position in which
the méihafHaft it 3ougiBe td B fas sRmitloy dASInEeRS kedaddh sdoahdibdndaBed

whi ch the coupling is conpliant with respect to

pivoted pesiltign iivduct Gamaier Pefiiedisengagedbvor the fiaif shafind t he

fan shaft 14. The fan assenbly as recited in claim

1 N :
ooy SRRt KLU fopl 16y b
assemb\lscmuprismgl n claim114 in which the conbinati on of the
shaft _and notor shaft .is supported by a singl

:
bazﬂw%g defpyBe AR il endiigcelying the axdayghages /awzﬁa@nﬁ for
expellfd g[ﬁyggl%@{ 29 ]tﬁélﬁousﬁfg de-ﬁ?ﬁl X BAVS EhASRE g%lt %5 1§§1atre ‘E‘oh’?ffle

claim 10 1’n whi orlsrmunt toap
exhaustlapmndtaeﬂmlqhamber@qppv@tohhmb)ehausﬂm defines an access

SREm REp PO T o el Spd Wyt o ARt Tor ol to raw e

exhaud%faUsdughIBe Hana HireChé 8Lhdubt &t A NAidtioR toVdrE fthd diflet;
nmotor is pivotally nmounted in the drive chanber, the

nbBetoTINQwtas insths sirive sharaber; thetmetarmghdingosimpiosshafhcoupled to

the faﬁéﬁhﬁhvm%@ﬁuﬂﬁ%ﬁlsg&g&n e (ﬁ@g%g%%bér yghe fan shaft for

secon I'sengagéd pivoted

pa$edst one passufawrdy dxtiendiny ibrouphahé hdnsmg fengeggdwhy praviding
the fan shaft. 18. An exhaust assenbly for expelling

accessdq fhg @otosiand theeAURIBEI | di ng, the exhaust assenbly
conprising: a housing defining an inlet end receiving

the exlausin AémBRhs3BiRH i 8laiBNE ih WhickemPebliRg i Qc?m liant

exhaust air, the housing defining a drive chanber
with rdsgedtde nsisaligninentrbetisen theandtau shafpimd the fneshafiin ethlaatﬂb ene
. xposed to the exhaust air; a fan disposed in the fan
Onentaglﬁghber and coupled to a fan shaft for rotation to
draw t he exhaust air through the inlet and direct the

eathaus Thaifan asVerblgi ds@editedlin tRWAIY ih hbidhithe ebuplidghDédtipliant
mounted jn the drlve chanber, the motor Jincluding a

with regpged o Kl mizabigpment eween the motor shaft and the fan shaft.

21. The fan assembly as recited in claim 19 in which the coupling is compliant

with respect to angular misalignment between the motor shaft and the fan shaft.

22, The fan assembly as recited in claim 18, further comprising a divider

separating the fan chamber from the drive chamber.

23. The fan assembly as recited in claim 18 in which the combination of the fan

shaft and motor shaft is supported by a single bearing supported by the divider.
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the fan shaft via a coupling disposed in the drive
chanber and; 10 at | east one passageway extendi ng

wo boosagi21s he housi ng, the passageway provi di ngPCHUSEE5001719
to the nmotor and the coupling. 19. The fan assenbly as
recited in claim18 in which the coupling is conpliant

W4.h r ahpeghaisOadibssly 4NEERA iRRINRER ihRehifPhe m&bEk mounted to
and the fan shaft in at |east one orientation. 20

a plateyapeEpd Hsdedivg chambardhataigfings 1 adcassi@enimgbigivedenttheplate and
ng is conpliant wth respect to axia
theun&?u%?%gnnent bet ween the notor shaft and the fan
shaft. 21. The fan assenbly as recited in claim19 in
wHi.ch ({lhe egloanst assgmblsy asangitadan claim It8Hn mes¢leiht coupling is
%E%%gf 11saI| nment ween the notor shaft and the
accesst ﬂﬁg eﬁs Rway SEFSF PPEENE-ecited in claim
18, furt her conprising a divider separating the fan
clmnberng %@mdsh%sahbl%@sqaﬁf&% clafd-25ih %vlﬁ@ﬂth@%&ﬁmk )fastened to
as recited in claim18 in which the conbi nation of
the plafedlpy atleastiongnemepatde fasteat. i s supported by a S|ngle
bearing supported by the divider. 17 WO 2005/072213
PGET/ US
27 ol e B Sermp s dO AR BT 1IN RERR P iR pRay
mountsdijmpidietdriyeichatber, ﬁ[d netot bmﬁeﬂd e bd;]tazteerdeﬁm eﬁfﬁ@Bd @6@661?; in which
e. an the | nner, wall. 25. The
the m%&ﬁﬁ@?&ls ag%rﬁﬁﬁirqjﬁlasz %@%& fardrying|ths fn1and aseppic fisngaged
pivote® PSRN WhichAhE %ﬁbt@hﬁﬂﬁ@&@é{%&gé@ FoRARS 2gWaY. and the
access opening. 26. The exha asse y as recited in
claim25 in which the notor is fastened to the plate
by at | east one renovable fastener. 27. The exhaust
assenbly as recited in claim18 in which the notor is
pivotally nounted in the drive chanber, the notor
pi vot abl e between a first engaged position in which
the notor shaft is coupled to the fan shaft for
driving the fan, and a second di sengaged pivoted
position in which the notor shaft is disengaged from
the fan shaft. 18
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