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[0011] Fig. 2 is as:de clevation view of an exhaust assembly constructed in

accordance with the preferred embodiment;

[0012] Fig. 3 is a perspective view with parts cut away of the plenum which forms
part of the exhaust assembly of Fig, 2;

[0013]) Fig. 4 is a perspective view of a housing which forms part of the plenum of -
Fig. 3;

- [0014] Figs. 5A-5E are views of the plenum which forms part of the exhaust
assembly of Fig. 2; ' '
[0015) Figs. 6A-6B are exploded views of the plenum of Figs. SA-5E showing the

dampers therein.




(0016) Fig. 7 is a sectional side elevation view of
t he exhaust assenbly illustrated in Fig. 2; (0017)
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create noxious or other gasses that are to be vented
fromthe building. In particular, each fume hood 22
defines a chanber 28 that is open at a front of the
hood for receiving surrounding air. The upper end of
chanmber 28 is linked to the | ower end of a conduit 32
t hat. extends upwards from the hood 22 to a manifold
' 34. Manifold 34 is further connected to a riser 38
that extends wupwards to a roof 40 or other upper
surface of the building. The upper end of riser 38 is,
.in turn, connected to an exhaust assenbly 42 that is
mounted on top of roof 40 and extends upwards away
fromthe roof for venting gasses fromthe buil ding.
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i ncludes a plenum 44 di sposed at the base of the
assenbly that receives exhaust fromriser 38 and m xes
it with fresh air. A fan assenbly 46 is connected to,
and extends upwards from plenum 44. Fan assenbly 46

i ncludes a fan wheel that draws exhaust upward through
the plenum 44 and blows it out through a wi ndband 52
di spased at its upper end. Each of these conponents is
descri bed in
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Increasing this parameter increases ambient air entrainment, does not significantly

affect plume rise or fan flow. Decreasing this parameter decreases ambient air entrainment,
does not significantly affect plume rise or fan flow.
|6061) Windband Length:

Increasing this parameter increases ambient air entrainment, increases plume rise,
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100581 In addition to the performance enhancenents

di scussed above, the structure of the exhaust
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entrai nnment,  does not significantly affect plune rise
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W ndband Entry Area (m nor effect) Increasing this

par anmet er increases anbient air entrainnment, increases
plume rise, does not affectrdmmnezs! ow. Decreasing this
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decreases plune rise, 19gea not affect k&g fl ow. 100631
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NG dhinpeals @it argni Table 4 iBgtratesghs otationsBipdhetvion ihvamount of -

16fiffined ARbientair and windband entry area.

ated in Fig. 15.

TABLE 3
Nozzle Exit Area Dilution
79 R 120%
.52 f? 140%
A3 2 165%
TABLE 4
Windband Entry Area Dilution
10.3 /? 176%
12.9 2 178%
[0065) In Tables 1-4 the _di]ution 1s calculated by dividing the windband exit flow by
the flow through the fan assembly.
[0066] Referring particularly to Figs. 16 and 17, an alternative embodiment of the

invention is substantiaily the same as the preferred embodiment described above except the
nozzle end of the fan assembly 46 is modified to add an additional, second nozzle assembly

i1



W ndband Exit Dianeter Dilution 17 inch 165% 21 inch
220% 25 inch _ 275%[00641 Table 3 illustrates how
t he amount of entrai ned anbi ent and changes as a.
function of nozzle exit area and Table 4 illustrates
the rel ati onshi p between the anmount of - entrained

%Oeﬁ air and wi ndband entry area. TABLE 3 Nozzle )

p U5 Sepqnl eBopimen herotsr wlh b0 of e fin sernbimis tanaed radially

f t Zln%xﬁ% itsTupBlrieAd W fostba R fakie ¥3 AftR e mcpwpms »J'igch?’extends

f t 2 f 178%_[, 00651 In Ta
i 1 Ear ratitncdond G WL T Brapg "R AL @ guum:-shaped
f | derppt whibteis ffstened th ttoiegtendddoftian ofibes awvtl wall 10006 Sackets 55. It is

Ref midd A@n@ ¢ bdrok & Lo,
ol ternatlce £ barfold Inentfogn?afﬁié%bcnjs?eﬁ{ﬁ r o hat%% the windband 52. The

sulf&toR fl?zalewewhly 4 aswongeptricrpboud thefiener éfell b%b@nﬂ itreton end is coplanar
deswithi thedp alifehea e Whil 160 6H%A Bl Sned 526nd Azl 59

S nodi f.ied to d an additional, second
oo TR, FiRcoB ) Fifon ajornd Wi Skt A6 e A0k FRZAP 2rmbly 5O and
o uteeuend/\mwanﬂzme rmialtyhemamwo ameﬁ‘ﬂiey?mﬂ)aiticaﬂe r’Imlé wigdhaid 5Yis also
irst n
t h e nngéra}da 1tl%J @Ig ner wa hltog )?ch %?Sé(ﬁle B%r}dgttsvinowcr end is

be sty copdanat ElﬂS@c tO'PImd stiboswdomiowzile Shds dnbhyenG@ive S

£ f
S e o b

| t Oftyar By fpgringdhe eweriith@f end t o for m an i nl et
bel(}[lﬁ‘f]'7 si anfai‘nng@aﬁ:E\ﬂirl BFigh?'i Wenhandp gb%bem@n the lower end of

tﬁlo zzl e aSSﬁn‘% t[(i) S concentric about t he

gpee '10271%%6"3 ¥ %?}“‘Eﬁ'ff“ 190 fosmF & fikst 2andhorgh which

t ospnla-mﬂ aioéntérh es indined Wyainlowll 8% Tiis ﬁlﬁfsféhtgdincd with the swirling exhaust
Cc ere

Br ac%< "6 ?I%?Rﬁ zenﬁgg g ﬂn f ﬁ‘““%%‘?‘ i Fr%?“é'?ﬁfﬁpaﬁqléet‘g%e@ Sagover end

ndf Heevipdhaatiin WB@ saprnd nez@@asaamh!wm frregrosepcndi gab through which

0 L&:‘M@Jndaiﬁ &t&#‘&ﬂﬂ&l&m&dm_’? a%ﬂ'g BaANthiDAr is IE'[?aqu QH&QH@' d&g dlited
S&f@ lfgned coaxi h the inner wal

G U SERR G840 i rgh i x| s it the fis

embodiment, further ambient air which enters through the passageways and flows out the top
end of the inner wall 106 as shown in Fig. 16 by arrow 67 also dilutes the exhaust before it is
expelled at high velocity out the exhaust outlet at the top of the windband 52.

. [0068] The above description has been that of the preferred embodiment of the

- present invention, and it wiil 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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substantially coplanar with the top end of the second
nozzle 59. In this alternative enbodinent it is also
possible to formthe first nozzle 53 by flaring the

inner wall 106 outward rather than tapering the outer

wal | 100. 100671 Referring particularly to Fig. 17,

t he annul ar space between the |ower end of the second
nozelgivgssenbly 50 and the outer wall 100 forms a

first gap through which anbient air enters as

i ndi cat 8P ¥imarrows 63. This air is entrained with the
swrling exhaust air exiting the first nozzle 53 to

dilute #t. SihéAhayst gsserbbilpwhichuvdbmgrisepace bet ween t he

| ower e f indband. 52 and the second nozzle

;assenbl f/}pOSU (t)&fwéﬁrl %t g\éds?lg%%%ad 3 é‘ﬁr eFﬂW“B‘Bﬁ AR PR ndgs foraadptdistbottom end;
air ent %Esnéasvali fasteoet tednegyfeamkgw ;ﬁﬁitioﬁdaiiﬁ thRichvilySo divide it into a
enNkdnthihe ilute exhaust air exiting

t he se%né%%@%‘?lg&gg&]%gu@ﬁ? REFOWRT A t he exhaust. As

wi t h t Hefer Pliagtber disposudiatrthn bottdnuisf hedaviayTiheah ctiintber¥Riafifng a fan

eng t assageways and flows out the top
e b Ll b GRS RN B hesomrlt angleyy ft spwastrough

‘67hapyylaginaates the exhaust before it is expelled at

10 hi gh velinci t..the exhaust outlet at the top of the
Wi ndba%ggg%‘?%g%éjésfmﬁeﬁémé%é@e@&é§’8'r’ Pt adiacent ke fppelamber; and -
that of motee pprefig rmoatted mitddrive Bhanfter, tEnoBF H9G e between a first
i %M&Edgd}st-oﬁﬂgw{u% will oceur to those having ordinary
ski Tl TR the "oy o f Bitorshalt 1s cyaled tothe fagishathiay diiingted &n, and a
wis¢dend disehgmped pivogdfpoanad he spirit and scope of the
invention. In order to apprise the public of the
vari ou? en‘b@dig@nts thgt may fall in the scope of the
present i nvERETBI 28RBOB 3P FesitFdin cleimui mswhick thewdor id@ounted to a
Chlatesippotted inilthd dFive bhanf¥er B¥RaMStind beeRbR! Y Whi ch
conprises: an outer wall that defines a cavity therein

havi ng_an qpbg ihgl Zt foglmsd at its bottomend; 5 an
i nner wal | NERSETStBOY ARTetiRddn clojn F nawkictpds montingdbracket is
i fastened tthe plate My Hhigsitsie pérnits a;vetaﬁm&e%h{&*thaf/mbmfﬁggr%cm

a er

Ghaih a surroundi ng annul ar space; an c
di spoggég%ﬁat%he bottom of the cavity, the fan chanber

retaining a fan coupled to a fan shaft to draw
exhaudt ai T‘helenhztuhr:@t@{bl)t £edied in MRl i %a@ll tF¥nb ntirr%% bracket is
r anper

WRWRS Lough e annul ar_space; 10 a drive—
di spo%g%g%&agl#% suewblefastenerng adj acent the fan

chanber, and a notor pivotally nmounted in the drive

cha rrb% r, ;The exhausassoinblytas bdcRed 0 WL D iRwhich S assg%gég Formed
mﬁﬁhéﬂ%dh@mm%%%?ts”&’ttgr sha\gt is coupled to the Tan
shaft for driving the fan o dndy By a peeassdvalitas sandsdhrough the
%"V’@? Wacqiesiach dire.inner and outer walls to provide access to the motor for inspection
Or repair.

6. The exhaust assembly as recited in claim 5 in which a second passageway is
formed into the drive chamber from outside the assembly by a second passage wall that

extends through the annular space between the inner and outer walls;

7. The exhaust assembly as recited in claim 6 in which the motor is pivotable

towards one of the passageways.




2. The exhaust assenbly as recited in claiml in which

the notor is nounted to a plate supported in the

drive chanber by a nmounting bracket. 3. The exhaust
assenbly as recited in claim2 in which the nounting
bracket is fastened to the plate by a hinge that

permts pivotal novenent of the nounting bracket

relative to ¥he.R The exhaust asserrbl as

recited in claim J%Lg[ &%ﬁ%ﬁs rf"ﬂ(?s %WPI 6nYy %F‘Hé'kee’t‘“ﬁe@“eﬂds ina -
f ur fiFretiorrsylstantially nemendioulpd tateaxiyextchdiny Bélveen A hRRRERays.

5. The exhaust assenbly as recited in claim3 I n which

a passagewayTHes f,é;g,g{@ b er fr

outsj de the assemb %maﬁ 3%%‘%5‘8%% IQW??@Q?S@?%?W'S formed
t hr'BQdhe @H%Chaai'?mfr% ostgya@ @ae betmidghy & hasaga e tidn dxt&uik; @rough the

Wallahfulir@pdll BokvES: L0
or r el|loa| ey héﬁggﬁiﬁdg{j glgé'rslgar]rgP ¥ ravslderaé’ff?sts & t%F Wo&rgfrms'mno“

5 Ph™RAf-ch a second passageway is forned into the

drive chanmber from outside the assenbly by a second

passagelonal ttnt bada t%kﬁa 3 el | 2 '

begvvee{r the inner and outer tf?qutllaﬁ){‘@ The'ex Saeﬁ%'{)dapassagewa}"s
{ptodle drvecharpbar ﬁoﬁll oatsrﬁc ghej assemblydty 2 seepndphsage vaall that

pl watmb theough &ié@ﬁﬂﬂar%ﬁﬁ:e@gtvkaﬁhp &ﬁé‘%ﬂg ﬁ@tg%alﬂé an% aﬂ-l];écnt air is

aust assenbly as recited ai m

i GEN BYq ﬁ%szigﬁwavs 284 flavs ous ﬁws&waﬁtheameywa!i to mix with the
peerxmmdaipul ar to an is extendi ng between the
passagevvays 9 The exhaust assenbly as recited in
claiml a passageway is forned into the

drive c”']arrb ef‘ Y Sty redied bcdaimid | iy whicha rpefdsdigmsed in the
\Nairive tiaiberent absle thdYhOHOR
? i nner and outer wall spgdg&&hg\g% ﬁ%%glg)g%g?eg%étﬁ%"gmempmd
W“?"B’r“’?hspectlon or repair. 10. The exhaust
assenbly as recited in claim9 in which a second
passagenay Ths exHa@étHBdmb
out si de the assenbl y bymaaggggtggdn% %ﬁgégg@%af hetr%orpfssml}ed
ext end &g %5‘ t he annul ar space between the inner
and ou P fADaust assemplyias Frcited in claim 1 gy whiph thetimet wall is spaced
pmmg&mmaaﬂmehbmmehntchﬁnﬁew end of the inner
~wall to mx W|th the 5 exhaust air. 11. The exhaust
assenmql,y 3 ited in claim1l in which a roof is
di sposed i e(% aushasserably apnepited imefainal avwhereiritbe dovaxhamber is
plspbed abdve @heSfamEhanien subst ances entering the top end
of the inner wall. 12. The exhaust assenbly as recited
in cI%mlAncxhau ich the roof is_sloped.
st assembly as recited in claim 1, the annular space being constricted

at the top of the outer wall to form a nozzle.

Lh

16.  The exhaust assembly as recited in claim 1 which includes a plenum fastened

to the outer wall and disposed beneath the air inlet, the plenum includes:

2 housing having an upper housing wall with an exhaust outlet that aligns with

~ the a:r inlet and a bottom housing wall with an exhaust inlet for receiving exhaust air from a
5 building; and

a bypass_ air inlet formed in one wall of the housing for receiving ambient air.
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13. The exhaust assenbly as recited in claiml in

which the inner wall is spaced upward fromthe air

inlet to formthe fan chanber. 14. The exhaust

assenbly as recited in claiml1l, wherein the drive
chanber is disposed above the fan chanmber. 15. An
exhaust assenbly as recited in claim1, the annul ar
space being constricted at the top of the outer wall

to formld: noFhs ehauspasserpidy esrtritad in clirs d6rbil whislsa deuper @dnounted in
N Gledle | ' | A ened o the .

ot o1 P A oA B AR e b e
pl enum i ncludes: a housing having an upper housing

wal | wi t'h anThe@rharst assnblyeas recited inglaing b6 ingivhith thervateaivall is
1Nl Rinotdde; Retdded toaht IeMS BLn R emiai h\BI%G{ @F&géﬂﬂm ﬂgﬂlﬂ%}nent.
for receiving exhaust air froma 5 building; and a
bypass q'br inlet, forned E’n one wal | . of the housing for
recei vi ng anbIC&HRaus;gssembly,es fepitedpp glaim &, which insldpgy spmgeable
I eGicteagipanél forinidd MR dife sidd wallio€ the plefldR&sinkS mMounted in

the plenumto control the anpbunt of anbient air

entering, thrgugh the bypass ajr inlet. 18. The exhaust .
rasenbl 8- oo VEGR AR SFRRIE 37 U 1 el st BeRsr and of the nner
walwalliisflarédaBaixBduywdra s BAechid ozbiBe pl enum to enabl e
renmoval thereof for repair or replacenent. 19. The
exhaust,.ass Ly as recjted in clai.m18 which includes

a renovabl e 158%13533 ABSREY 4 SR ﬁaﬁ'"bh‘éh‘\é\gﬂﬁn’\%ﬂ"rw’ﬂ band

t heophtethtothehpperiend of BOoutdiheatiothb aitRlbarRitReRE b Yrust&m-shape with a
recited in.clai | in.which the upper..end of the inner
ware L onetink afiToorin Jhishich coptie BB RPAF B oher ond is
2 1subtaetiatix buplesiar Wists£ndekly ferfel BEh b@@tricfionClt @ielbp ofdbies Wall.

i ncludes a wi ndband nounted to the upper end of the

out er I, ..t he,wi ndba havi.ng.a . f.ryustums e wth a
circul \z?' opggr'ﬁ %‘Baug[] asis?'g’qY BT el HP R 22 e 1 “"g py¢r end of the

w Vindemi & frozizhdialnaitwdié td fomesn mRObdlls substantial ly
coplanar with .a nozzle formed by a constriction at the

top of ,gut ef < Th xhaust .assenbly. as recited .
in claim21 l?e\rq@ll lrls%:%g?%bly S&\%@Fg ' ncgal%ﬁfrh‘é’{'%w ﬁ&‘b@ﬁﬁal 188 15
f |foimed ar thelippiel yndoftwawiddiaad.f orm an inlet bell. 23. The
exhaust assenbly as recited in claim2l1 in which a

cyl i ndgj calpl.i ' d_at.the.upper,e af the
o ncibarh e Rbub R Secl bt 105 Rty S SRl prpnds
t upwardiabayk anbezlé fonaed fah b censtrRisiBof iR botha beteew !, and which

nrfcﬂdgs,forrred froma constriction of the top of the
outer wall, and which includes:

a second nozzle assembly mounted to the inner wall and having a frustum shape with
a circular opening at its top end which is coaxial with the inner wall and coplanar with the top
end of the inner wall; and

a windband mounted to the second nozzle assembly and having a frustum shape with

a circular opening at its lower end which is coaxial with the inner wall and coplanar with the

top end of the inner wall.

25.  The exhaust assembly as recited in claim 23, in which the second nozzle

assembly has a circular opening at its lower end which is coaxial with the inner wall and

coplanar with the nozzle.
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a second nozzl e assenbly nounted to the inner wall and
having a frustum shape with 5 a circular opening at
its top end which is coaxial with the inner wall and
coplanar with the top end of the inner wall; and a

wi ndband nmounted to the second nozzl e assenbly and
having a frustum shape mﬁth a circul ar opening at its

| ower e whi Wi t he i
copl an a?gsvm t IZ aﬁs{%%%éb Rd"or Ee{]] RE°; aﬁ?log P F Wé‘}ﬂﬁmgﬁ% TeRAYng
exh am%mla@mm}ow @S‘: or Emretlmddihg extHaast nend3 theleﬂlawhlaﬁdambl}&ompnsmg

second l. irc e its
| ower enrll éﬁ "ﬁ%t ﬁ&?"g mgtﬁ%m eﬁ ai’ﬁzleﬁfrﬁ ﬁ%$ ’&H?qg a‘éﬁ'&m‘“me“‘ zone -
C o pinawveg anvbiienbait ‘igh the Z@itz&nma‘l&i A6to pAidu>dilaids birans aabir Yutlet

m“%ﬁ&ta@{ﬁ.?dﬂ;tedaff of a building for renoving

contamn fom one or nore buil di ng exhaust
vents, tifen @xflaliot: fasdefibl draw drepoitsiinged anthadugh el adtinlet and

reclgb‘y,lﬂq(g'vgr&qhedq guﬁrqan%{ed air, at |east one ambient

air entrai nnment zone’ m Xi ng anbl ent air with the
cont ani: agivetdibampurtted potoddrdéng thetbiestiafaiemovatitylecpled itd the fan shaﬁ.
outl et 5 exhausting the diluted air; a fan coupled to

3 Lo ORI 0l R RTI ALl 3 by SR ousins s

- pi Vermed fipmmp chadalhdnfmmgdrcmtymgd an nmérovalisiﬁhpﬁicd in the cavity and

o SRRERPh 2 00L& G T P B e i ] fgrguncing

houmula;;spase for rred froman outer wall defining a
cavity and an inner wall disposed in the cavity and

spaced fSr og}%gt%h%& %’scm& las lteg i (AI %(I:lgie i gf?] § %cé:n{ll:ﬂghamber is

central and Foundi

Théiviskd mtrs f2m slmesbt housiag the G, adi d diive hl&’dnfﬂeZl?odsiﬁg‘(ﬂbl idtor.

the central chanber is divided into a fan chamber

housi ng,qt he and a rlve ous

notor. 29. eacxm Taus m f"g "gga‘P’e i'P &GS gﬁhecqe“é’f:ﬁ??%ber 1s
|rﬂlmsmbbmmﬁanvmndieanber is disposed above the fan
chanber. 30. The exhaust assenbly as recited in claim

B0t S e S0 AR BN A g

through the 1 nner an
t HEssERAVGY'S extend thrpreehdhdhianertand ewenixlly tasnable acdessdo ithe motor.
claim30 in which the notor is pivotable towards and

avay frpm afpel eﬁl?a%&t RBRGbH/ ast é%@ﬁ%%@&hlcﬁ r?]ol?gr is pivotable

exhaust assenbly as recite arm
an®ads and jayvay Sorg atigrst dwetof thetflassaparsyageways and fl ows
out the top end of the inner wall to mx with the

‘exhauss$z.ai ke exhaust assembly as recited in claim 31 in which ambient air is drawn into

the passageways and flows out the top end of the inner wall to mix with the exhaust air,

33.  The exhaust assembly as recited in claim 30 in which the motor is supported

on a housing plate by a mounting bracket connected to the plate by a hinge.

34.  The exhaust assembly as recited in claim 33 in which the hinge extends in a

direction substantially perpendicular to an axis extending between the passageways.

35.  The exhaust assembly as recited in claim 33 in which the mounting bracket is

further fixed to the plate by at least one removable fastener,
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33. The exhaust assenbly as recited in claim30 in

which the notor is supported on a housing plate by a
nmounting bracket connected to the plate by a hinge.

34. The exhaust assenbly as recited in claim33 in

whi ch the hinge extends in a direction substantially

per pendi cul ar to an axi s extendi ng between the
passagema¥ 35. The exhaust assenbly as recited in

cl ai'm 33 WHMP AU EsseR bt YIHE WFRERST i s furt her

fixed to :t Reisifg Sdpralg Ddrive 8RBIbeOfMén b ARKARDE. tfl@ﬁ&lﬁfﬁﬁ defining an
16 36 haust assenbly which conprises: a housi
sepaPﬁ?F ‘éaﬂPWV%m@Eanber froma fan chanber, the

housi ng dehbbi preiaH mduﬁ{e@tm BOG R W, QHJ g&)r ﬁgﬁdm@ a motor shaft;

tor pivotally mounted in the drive cha
tor ind 11'FRj’S%i’ ifdtedpn dmberandoqupled to ajfasphﬁé@datlm itt fomn, coupled to

fan mbﬁﬁhﬁﬁha&ngdﬁmtﬁ[@u%ﬂh@alﬁ Al M¥idw kf@bardsSihe blet. and
turn, coup/ed to the notor_shaft to draw air t%rougﬁ

the air i*hi8t ORISBEORYickterdingthrpugh e hensinzethe passatewry providing
| easdccanm hams@geway ext endi ng through the housing,

t he pa'ssagevvay provi ding access to the nmotor. 37. The
exhaust 3 S reci d|n claim 36 in which the

notor is ZI Vo fex PENASFL AS el cf%B AP fhwhich the motor is pivotal

pas sawgeidynd addy fr&h%eqﬂbagwayassenbl y as recited in
claim36 in V\,hl ch the notor is supported on a plate

in the dgive er. 39, . The e senhl

recited |én clal Fﬁ( Staﬁsewmycaﬁrel"ﬁpép lzls??ﬁ?g“%*umya'ai:wa"wsuvmq
on he plakeat ¢hehlyivachmeibat i ng bracket that is connected

to the plate by a hinge. 40. The exhaust asserrbly as

recited i claim th nge
directi on sutﬁ| an “S‘ﬁscg‘gféﬁﬁé ‘6‘?%6 13‘%' ‘gk'lh%mom”s supported

ext emthe p@tmmtlh@&aa&s tharg SvRpEcteddd theBne&c BXOEHEL.
assenbly as recited in claim39 in which the nount i ng

br acket er fixed to th I te | east one
r enpvabl 4905 f afg#‘é ust gssembly as reci cl%m 333 |¥1 h lge hinge extends in a
direction substantially perpendicular to an axis extending between the passageways.

41.  The exhaust assembly as recited in claim 39 in which the mounting bracket is

further fixed to the plate by at least one removable fasténer.
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