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TI TLE: METHOD AND APPARATUSFOR MANI PULATI NG AND

DI LUTI NG | NTERNAL COVBUSTI ON EXHAUST GASES | NVENTORS:
WOARY/0TINELEN LESEMAN AND JOSEPH BYRON DAVI S  PCT/US2006/061798

CROSS- REFERENCE TO RELATED APPLI CATI ONS Thi s

application clains benefit of and priority of U S

Application No. 11/307,712, filed on February 17,

2006, which clains benefit to and priority of U S.

Provi sional Application No. 60/751,459, filed on

Decenber 9, 2005. BACKGROUND Thi s disclosure is

TITER: Uit o nal MORBHOR, Lﬁﬁﬁ%}?ﬁ'ﬁ%ﬁ%@%%ﬁ# CATING
to a et hod AND DPUAING BENTERNAdg COMBUSYBION,

hi gh vel oci tEXEIAUBSTeGASESdi rect an engi ne's exhaust
gas away froma specific area and to dilute the

gas.~l i [
INVERIFERSE: ﬁg}%ﬁ%@?ﬂzﬁ;‘ﬁ!&%ﬁ APIRSEREY FYRON
gases from v gines are typically noxious and
ot herwi se unpl easant for humans, fauna, and flora. In

those eryRORRIREFERIRCE TO'KEIA IS AHBEEATIONS
i nt ernal conbustion energ% source, contact with the

eThiusppligatien claimatbesciinofipms prgHi ofaHeS-phprlitetign No. 11/307.712,
filed #g:‘ﬁ I@nb%,am%d%g ShhT O hen8Y: WYl pRXAIP :o@ mrg.lrs? Provisional

tion, offshore structures suchpas Oi
Appligition Neop O/ T Ps4 38, filrdbeuPeeonbey9aifdr.ns, seem
particul arly susceptible to contam nation of working
and other inhabited areas with internal conbustion
exhaust gases. PerhapsBadCEGROUNDI| e square f oot age

| %“hfst di%&spur i rd?r@?:t#ﬁ” 1"} a%&éu%g% eth%.tfﬁ&\%tow&ﬁ%ust gas from an internal
stationary rnterna conbust on %ngl nes arc by
combaebasaigine ped,ambiebpeciitatly] fthabintthdd sypd caparabiss figsireging a high

a5 AR 85 e RS Dy L S o it o

and toWdijude tieadxbelda . gaklact ors such as exhaust exit placenment
and wi d weat her condi tions affect exhaust

d - .
GNEBEIAL PRPUHTARELET 8. “Ef SO PREY WOTS: ™ i s AL gustrios. The

exhau@BSask€ el §uthraigin laoa\ypidally aiastiodk Rad oeatviderunpleasant for humans,
condi tions Eo redirect exhaust gEs back toward the

faunaegiafiare. dpdbons GRTRREIHE Whta BTHEYS AFeadacesb et gombustion
energ® hE@eE ScohPcPHENaRL cRXNBLSIscOaeeks hh P RAMNABhD pbleRGally unhealthy

I nhabited areas . .
working environment. By way of example and not limitation, offshore structures such as oil
well drilling rigs or production platforms, seem particularly susceptible to contamination of
working and other inhabited areas with internal combustion exhaust gases. Perhaps because
usable square footage is at such a premium on offshore structures, stationary internal
combustion cngincs arc by ncccssity rclatively ncar inhabited spaccs. Disposing of the
exhaust gases in a manner that minimizes contamination of inhabited areas is or should be a
major concern. Factors such as exhaust exit placement and wind and weather conditions
affect exhaust gas dispersion and dilution. In other words, low exhaust gas velocity may
allow wind and other weather conditions to redirect exhaust gas back toward the exhaust
discharge and/or inhabited areas.

Conventional efforts to prevent exhaust gases from contaminating inhabited arecas
usually involved increasing the exhaust gas pipe height, length, and/or location. However,

increasing the exhaust pipe length does not increase the exhaust gas exit velocity or improve
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usual ly invol ved increasing the exhaust gas pipe
hei ght, length, and/or |ocation. However, increasing
wao b@7ex3saust pi pe | ength does not increase thePEROS2986/061798
gas exit velocity or inprovethe dilution of the
exhaust gas. Otentines, increasing the I ength al so
i ncreases engi ne backpressure, which decreases engi ne
efficiency. This is especially true for diesel
engi nes, which are notoriously sensitive to exhaust
backpressure In sone circunstances, it may have been
the d%u gotenz zf t A e E}r{rlgf}rg & ;Pte%%érn%gi/\?a%g "ill?ér{"%e}e%ner g, &e nogg Plsta Oncreases engine
backp&rsaas W]ih:h dd&meés ﬂr@ntd efiased Tbndist eupghhlljn ¢rvei for diesel engines,

St f
whichirt AELE0U SeARUE Ber Ty HPaaRe g dhoe Gheafisttp & may have

been @ﬁ‘éssdtss thabge B Statibhay @iyl Sf@vionghodhs pswbln faftder away from
h Iutlon of the engi ne exhaust gas to reduce or
t Cﬂﬁﬁhgy A% ont am nati on of inhabited areas. SUMVARY In

aqﬁe rif A RnMdidt 16588 t AHdNtalBRC hbrBBIS aRf dkdReP t@ SRBoved systems and
di scl osure, one agfect of the_ invention, |ncludes an

methoéﬁ drhereating dizhey Suid velasisy iadiasentahp soging Fxhaussteay dissharge and,
thereb%rurl Efﬂanﬁ dfsﬁéﬁhﬁ 8hd ROLLSR DI Qhe 3ABB HMBuRNIBUS reBLAE or prevent
ou3|ng as an exit portion and an ambient air
contag 18%9?25@ e &pat.em coupl ed to the housing, such
that anbient air is injected into the housing by the
air pressurization systemand the injected air
ent rai ns exhaust gases eXVMM4R¥e exhaust pipe and
u Ieng
i RERTILRE i il MR dr Mo TEEerP RIS (i aspoct of the
inventigpéwiudss anhenging exhaush sysﬁ@mme@r@mm@ Heusipg adapted to surround a
temlr{mgbﬁlgyln%tflaﬂ% nx%'e&ﬁaxﬁ%@ %S{he%%gl% h‘é’p b ngﬁ ggﬁ{dn . an ambient air
Ing a us ng ng a CORVE rgi ng no o
preSSLElZdtIOIi csgzabmmgoaﬂiﬁl ho ube ﬂxgualdg,asmht that tagubimiadir p& nnjleolm:d into the

housir%j#pﬁﬁlgr gﬁ%gﬁég?ol@styépelng Cﬁl(} é;lgj :Ejét%t{e%glral {ral ot eh sfugcg%%?s exiting the
exhausf pipx aad S}he gasbmed Xiutid figwishet phepexit pmtrom an |anlgghd51evelo city than the
<h exhaust gases with the injected air; and propelling
CXRAUFHEAS @65 ned fluid through the nozzle. BRI EF

DE&GFHGP-EE;Q& OF fﬂdﬁn%%"@uﬁk@&rmﬁhd)@©f$naﬁf}ﬂﬂatmg engme exhaust

advant ages, of the.inventi.on wi.ll becone. a
gases, WEGh QTP RESHIPP GRS PHRTIAF PEUnEESOrT R BORHLP 4190 end; locating

the hdRiY edjecent @ tdirhl PUrA@S olf NGRS ekihidf Qipk; injecting air into the
illustrates a side view of a first enbodi nent

annulgrn oo AR 4 ﬁ@bﬁ’éb&'?%t%ithatnhé YRt phipxhaust gases cxiting the pipe;

entraining the exhaust gases with the injected air; and propelling the combined fluid through

the nozzle.

BRIEF DESCRIPTION OF THE DRAWINGS
Other objects and advantages of the invention will become apparent upon reading the

following detailed description and upon reference to the drawings in which:

Figure 1 illustrates a side view of a first embodiment incorporating aspects of the
invention.

Figure 2 illustrates a plan view of the embodiment illustrated in FIG. 1.
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Figure 2 illustrates a plan view of the enbodi nent
illustrated in FIG 1.Figure 3 illustrates an end view
wo@oovhessenbodi nent illustrated in FIG 2. Fi guP€r/4S2006/061798
illustrates a side view of & second enbodi nent of the

I nvention incorporating aspects of the invention.

Figure 5 illustrates a plan view of the enbodi nent
illustrated in FIG 4. Figure 6 illustrates an end
vi ew of the enbodinent illustrated in FIG 5. Figure 7

illustrates anot her enbodi nent of the invention.

Figure_ 8 illustrates.anot.her odi t of th

S ? e Sl iR or e ctmne D stBted A5, 20

| IFi iS¢ 1 alhesratdyal e viewsit sseshd embdditnenhveiht iivention incorporating

receivjng exhausts fromnultiple sources. Figure 10
aspects|qf thg WYEHON not her enbodi ment of the invention

| pRRE 3GREtMkdsh Flak OIS Bihe 6ABLARenS VisiseedWAF@. 4.he
invention is susceptible to various di fications and

aFeey f arilvsbraiesransend sper pf the Ernsimpitlestiaiet @ Ghave

begq, s MMk HRYesWRY HRE cAXadRIE bPtHehBy W Ngs and are
herein described in detail. It should be understood,

h&iaverd ilfustetes raothes ambadimanthef dioinyentpr bipying a directable exit
i gnbodi ments is not intended to limt the invention to
the particular forms disclosed, but on the contrary,
t Féguret% fiistrates sanpther veo dampntnefiitis deventiors receiving exhausts from
. j nts, and alternatives falling within the
ey g??%@ggnd scope of the invention as defined by the
afienedq ithsiaes, anDEEAIBOIDESCRICET DiNemien Bieyiiced with a computer
Comro%ﬁggibed above and the witten description of
sp¥C|¥%c structures and processes bel ow shall not
| IWhhile the iveopien af switaptitilp phoi caittus meadificativsnineldalgemative forms,
speci g EmEr gl SRTOMTLT SFrabar Bt Ve Are gl iy gvings and are
hereirt daghibed pedsafl. dkishddd benurdesstard, hboenak ¢haanble deseriptien herein of
.Lnventions for which patent. protection i s sought. .
specifiq gobodigientse moh el e Tt PhecisFuiaPipaBe RaHRAl fogppe disclosed.
but oh €4 tocarpftha h@tgﬂﬂiﬁif & ) cdvep b B meddifitatioms Ofquiividents, and alternatives
_inventions, arc described. or shown for the sake of )
Fallings Pty e AR A P REA AN VoIS B e Eed IRthS i geicns.
art al so appreciate that the devel opnent of an actua
commer ci al enbodi ment i ncorporating aspects of the
Fﬂﬁk* S

present i nventi onsPETALLESRNESC

| Pl eB R d RO RCL IV Cande e SWARSN [desMploB V6T dpd6ific structures and
devel oper's ultimate goal for the commercia

procegsel belome Akall Syckmitripe sprne oft Whi- Sprliantschays dpesndntsofrdp scope of
proteétﬂ)(hl é&qght AP9nbdekBldntions. The Figures and written description are provided to

teach a person skilled in the art to make and use the inventions for which patent protection is

nozz

sought. Those skilled in the art will appreciate that not all features of a commercial
implementation of thc inventions arc described or shown for the sakc of clarity and
understanding. Persons of skill in this art also appreciate that the development of an actual
commercial embodiment incorporating aspects of the present inventions will require
pumerous implementation-specific decisions to achieve the developer’s ultimate goal for the
commercial embodiment. Such implementation-specific decisions may include, and likely
are not limited to, compliance with system-related, business-related, government-related, and

other constraints, which may vary by specific implementation, location, and from time to
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are not limted to, conpliance wth systemrel ated,

busi ness-rel ated, governnent-rel ated, and ot her
w@ow3nTEBnt s, which may vary by specific PCT/US2006/061798

i npl enentation, |location, ahd fromtinme totinme. Wile

a devel oper's efforts m ght be conpl ex and

ti me-consum ng in an absol ute sense, such efforts

woul d be, neverthel ess, a routine undertaking for

those of skill in this art having benefit of this

disclosure The inventions disclosed and taught herein

. a uscep! ble t u and ari o nodi ficati ons
time. 340if R GRRELRGES plpilS gt by S THCR, o8 T SPRPERHg 18 20 absolute
sensenﬂtchlaﬁoetﬂdmmfbej h&ﬁe%ﬁl@ss;fa Ibhﬁn@iﬂﬂdl&fakﬁfg fiok elise oAlskib] in this art
havinta E)%E%Et&fl t&.ﬁrc{e %ciwgegg&‘h% Eﬂrvrer:ﬁgl?r?sl qtl lg%e\gf elnéit tggglgr}lerem are susceptible
to num&@hb end Var1dL@frﬁo dificdticgdtand altedpEVe formkower, " " down,
ﬁRPéF@SIde nd the |ike are used herein for clarlt
[

PEAcngudT IREn BF go BEerdRd) 28 LeniBe of thepyaberif itcms. Also,

the udd OF telbtitial RUBIRL InOMRiOLvride (ﬁ'ﬁﬁ‘?ﬁ[&ﬁe @ﬁ§h 13 aﬁutcﬁfﬂlmlted to, “top,”
within the scope of the appended

“bottagy e Itk e il aﬁlpﬁﬁrp ar gmgs aﬁ@wné’t“ﬁaa’ ‘fS&e ’hm tﬁa ﬂl&@ anused herein
for clﬁﬂ%ﬁ‘ e r RS fo GRS Fibrbs aRBI £8holiktehfeddid Gfit BRIQEntion or the
di 'ute the exhaust gas so that the exhaust gas does
embosa\menwefélﬁfr eurawrEhinghp seeasi afdhie apreaded elaips. as
Qrﬁ? ﬁavéjérreatbé aﬂ & f)f[rQHJE 3h&§ thetilcti & ki l&t%gaéﬁgme exhaust gas
eptab e |evel eneral terns, a ple
with ambmtj agldoudirest td@ﬁ/h’r Hutp thret peimusf gas e@rﬁlwérthﬁ mhaubt gas does not
toipd 0 S ir e
recisotBE 7 b ro Y SHEMT, af WcEoe ot L REARBMLE S, ditured 10 an
accepteblobively I:If gtteenl grfrasy st plgasmsmen be ifoigned ebdub wsﬂengmhbportion of a
convenﬂgﬁa[q %§ﬁglsg ng% %trrrégﬁ%ré\d %&:’)@%ﬁ{ % is Vé"gésu%zgd ]rTlls(l) (yg plenufm to entrain or
otherwise t]lnerehm,l $lllen gelanily aof thet sklaiss gneac exithg tthe hpuysing iﬂremcreased

exi t,.portion rise a c nver i ng npz Ie. T air ..
aicecthy, SRR LSRR iy RoRGF FEaTarioa PE Foffast binBon an inside
surfaqarcﬁ‘stﬁel hoashg and de\vutside aurthca df@hl@pijb@ tTiRnsdit pcmhon'ﬂike_/ comprise a
zati on device ri se,. anon

conveF g B g B PP S A4 A BFBSEF TS et dalcind ppessurization

devicd)| @BS howRigEhbsitidigalrhé ai, prossepitidd &gade Mla \@Bfnpri@e among other
non- over | oadi ng f€1 or blower, or_a non-sta

lin
things, an il 2paXenBloise & frsted prehPlyvsran ceniviye agefan a centrifugal

blowed! bldchesketBading RAUST BlBwefNoRd] st ablliGe PRB SSUblod@E.] Ofurning and
system al so may be used. The air pressuri zati on _system

stra1g@cg1@gﬁﬁ.}}cso@ax @ﬁ-plaltl@qad gb’mcrb@pp@g Am geiustablc gressurization systcm also
may B3I30&! ThOgir SRGLNE-83H §&'§$m9@s%er§a3n’9é/ c {3@& é&htﬁﬂ!%& i di ng
a housi havi ng_a convergi ng nozzle at one end
| ¢ mqﬂﬁyig Ph éhsmmgw §PRIF RBAYS LAseY MAafOTpRte DIPVEtngH housmg
9 J
rinf SRR TR, cHPISSLAE ) AR, M porion o an
cngine gRaust plgas@scc@m wirrigtot the apipler ragfsy afi nvelgeitshercateh thagta velocity
t t € h
of xRl Al b REL By BUCLMLRITLLLI B s s
propelimy theconeiate dlubiatﬁmmh the nozzle. An annular region may be created between

the housing and the pipe. The housing may be located substantially cylindrically about the

pipe. An air inlet hood may be provided for the air pressurization system. Determining how
much pressurization from the air pressurization may be needed to adequately disperse the

exhaust gases may also be done, as well as determining the current speed of an engine, and/or
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t he housing and the pipe. The housing nmay be | ocated
substantially cylindrically about the pipe. An air
WO piogn735end may be provided for the air pressupCmES10061061798

system Determ ning how nuch pressurization fromthe

air pressurization my be needed to adequately

di sperse the exhaust gases may al so be done, as well

as determning the current speed of an engi ne,

and/ ordeterm ni ng one or nore weather conditions in
addi tion, adjusting the pr essuri zati on based on at

| east the engi ne e qr.more,.transduced . .
deteriaii PPORE Ay VERTRO RS PR oA AT FHE RS PG uzation based
on at RpEYtat engnefpdediatti Oy of n@de e:agidmeedrwnditeomaha}ebedoneA In addition,

enbodi ne 10 i ncorporatin ects of the

. firs
mcre%?@st&*ﬁf’p?rﬁg%? ISHETC¥ Of PP GRSIPE P enaC ’r -1, 2 and 3.

Ttne fiefreatioaanént 1O ﬁBUrp@fHﬁiglaSﬁecﬂ@ oemapfsgens ie@ygor & illustrated in
an outer housing 14, which is adap ted to encase at

and
FIGS| dagtangd Horkhegmmbad IRfE 49 devecampris & cxiasf gerreieqnd an outer

housﬁég ah, HARKAYLEIptEPUS EMGsd 4t BRY BSorEORNCE M 416! }2. FIG. 1 illustrates
 sposed about the sleeve 12, thereby formn

that he riier howsin At 1B2p drneerceniicadit GippRscaaboHs 1ay aleges 12, thereby
forrmﬁé‘ Ant Bull H188inPH 6t ewBAY BleNGutdifle oFNBe RRISE NG okl the inside of the

onprises an exit portion 18 and a back portion 20,

housm,gj &f. ddhetheusibadit qeurises pi gxit partog lawarrd @back porgien 20, such as the
back @ﬁ{eeﬂ  BOHSY PORTES 1B iﬁ%sﬁ’l eﬁ@rﬁ%’ i3¥ dn% pr%?éb%dlst Saled to the

eeve 12 at the bac ortion such by
sleevergl di thg badihporsian 80, mbeusrbg meidmngy The osmsrb@weg 14 may be supported
t Y, n
con AN FEEPUIAIR )RS 47 WISt e v
porticstt 2@iagtitoe mtnaghm@ vzﬂes & r&irzgghtenmggvmmé’@ @igo dbsgion to reduce
turbu{ence n tBn PLou{?ene% | C’ttogc:?ggflct'? ﬂlce 1J[|:%nc Qn% e@ (Sf?cﬁrzn de%sﬁ%%d aft within the
annulwl p]lenﬁmt Ttetoasaticl atergy, @Vi:limll iﬁsdmetﬁha;t teferendeiogys, statlei grbssure regain.
The e%;ﬁ @oggl((? e i%Ef Ehireg)f t ré%glf%ng 318%% gérlnﬁgg ( :i? ﬁ%ﬂjv%igﬁ%%olzﬂé 24 adapted to
mcrea&@ ¢ iveB ety Infiid Flovging ahedeethfughd antie réforred @ha&aﬁe nozzle 24 be

ool O v B B O 1S i e
velock9 ﬁﬁ(‘l £ Ela B iH SitGt, CRR indriad1, h@ﬁ%l&ﬂ?&lﬂl@ ﬂow away from the exit
accelerate the, fluid dischar e vel ocj

portiqpe} ek yelRoly gigpl 1Cfaalrlmyeaé§;1 Rk thi g PbeWaUng‘t‘fF]fiy"elOC“Y It is
preferdrbd! td] hhVOW/ dBMR Yott 26N dAGde the RREDHD orl@naif tBe wte@mohymg 14, to
significantly greater than that of t preva|I|n nd
facilitgtq drainisg liquidy fappeyacrgnuipls Rabe onteg PQPFHH% Sheh by condonsation,
Weatﬂepq)q,tce&nh% the bottom portion of the outer housing 14,

facilitate draining liquids that may accunulate in
t H‘éleoﬂﬁe&e b is ipAptedutichazs By coladdBs i icopnechaeiingxisting exhaust

systerﬂrS O@l aﬁ]& sytBR SUBERYE bd an eRisBHBREELst Bipe TS t}Q-y stationary engine
& {i P Saier ol

connect Th ex! st ng ex st system
or an&@bausEmmmpcgyléx emps0d ferghdpreaentanventiong leswilbstappreciated that
the c&ha?ezz{ g whatd %P %ngl'a% NEn0L+BH, EXDAUSLLIPLRRE or a flexible
peci a y prepar ed resent Ihvention. Pt i1l

conndaeomp fAn eoingtergbadirants of the mvent1on not shown in FIG. 1, the exhaust pipe

500 may replace the sleeve 12 and/or the exhaust pipe 500 may be considered the sleeve 12.
Communicating with the plenum 16 is an ambient air pressurization system 40, which

may comprise an air inlet 42, a pressurization device 44, and a transition 46. As illustrated in

FIG. 1, the transition 46 is adapted to interface with the outer housing 14 so that fluid
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the collar 28 may be a wel ded or un-wel ded connecti on,

a renovable joint, or a flexible connection. In sone
wepdvoaiisent s of the invention, not shown in FIET/US20061651798

exhaust pipe 500 may repl aceé the sleeve 12 and/or the

exhaust pipe 500 may be considered the sleeve 12.

Communi cating with the plenum 16 is an anbient air

pressuri zation system 40, which may conprise an air

inlet 42, a pressurization device 44, and a transition

46. As illustrated in FIG 1, the transition 46 is

adapt.ed.to i.nterface wth the oyter usi n s -1 ha
comni TRHED it AEro o rech bibiieeRh S B Bl et JR g ffffermea s
the trGitiomid6 bbeeglbd nalmhel Gutet housingd f arched Hihakldifie Outer housing 14

ransjtion 46 be sealed to the outer housing 14 ch .
sy 335 B IO 48 OB OO LG 13 A1 2 SO o B Pressurized
ambie‘ﬂ]f aﬁﬁr@aﬂuh@éﬂgpmaﬁa 84 rPind Ve AeH 4Bhelb €@ Gistribupdihbipdébsurized air
mors Qe R BT 585, 0L 31k B S0 P ¥hion 20 s
illustrBfc8$S BIG ZP Als@blds IR RdAG¥&MYoflthE pHEbuRE abidtat. pl enum

16. It MAII.be,apggeC|ated that the back portion 20 as . .

i Mbgetrriewyririon dgvie 4 syydedoupld teedilrieatdl srithdhe frgsition 46,
and tHRY BISUID ZRY &nastgméd & br intB&aPWithPhe $esLARtRNIARE £ For the

44 may be coupled to or integral with the transition .
embodigneni Hipstaiediin FaE. 4othgwyelpaed praspweization gevichieydugt-mounted axial

bloweM %d%htegearp LESBd BBh OWifeVha8y 4t solifes t r@ﬁh@tﬁ*ﬂ@%@ﬁon devices,
11Tustrated in FIG 1, the pre?erred pressurization

such afesphiriugel bowers tmanbusn belused: ahs Blusteted 18 §EG. hsit rmseferred that the
pressﬁm{il)ﬁ sqel'%.ré‘r%nb@aty\feg& tl‘f%ﬁe@%ﬂiz%ior? QLViEE34, 19{1@? 5%ected to the flow
pressurizatioh devices, such as centrifuga OWer s
of hotengind exhapet grsedin shend diplisttiatselovavds & may betdepiged or required to
. preferred. 1 hat SaUr] ] ystem 40, or at
Sm”mﬁégé?&?%%mgggé%%E%%%{?Eﬁgggéﬁ%gg%ﬁ? is not subjected
t @t wiEbd hppredbtel at thanpoinethex timystssgasatidnndeseed4 causes ambient air

| ' ) .. be desi ' .
e R AL RO B B P 4. e
pressugd2air thjebtediihio the prpapmMES by e paéssttizgiopaienicetddatredtérean inductor

pressurizati on device 44 causes i e air to .
ctfect PR st BIeEHE 4 ot P diSRaERnErd Pe el Hp fG ond entrains or
otherwise Flﬂﬁb%@yiﬂhﬁmﬂ ﬁﬂuﬁelﬁ aRs bkﬂiagﬁtb é@seﬁ-ﬁhﬁ Pleesstiid aRdsledve 12 and the

i nj.ect nto. t he pl enum the pressurjzation .
combige A Halugiods EEeI S ATREB IR RS 21T ROTHED pTLR Riection of
pressukEedtait ARyHeseRArgecreftd algds@ke kdiRicEbL QN €hel Extafeh gases in exhaust

entrains or otherwi se mxes with and dilutes the

systerg 08 (and eavied 2) Mapreby BCRRFPE RBRIPREITIIGYe 12 and t he

ConRiPedath Whd MO bR ri-atiah GelRE A0ast AN I8rcome the internal
nozzl'e 24 for dispersion. The injection of pressurized

airfloyyj iesiggnedpressies imposadel thealrpistliogui® integupltthovng Feneiets, plenum
16, sl%%%tr?i%ﬁ%ﬁhigﬂva%@ A8ISTnaSHh %h%f@e’st%%z(eafmj a2l @8R dPdxit velocity to

creasi ng englne effi

T ] _ iciency. It is preferred
couni¢ragt anyiscyaibns windspecdn Itde prafergbthebthgey bty badesigned such that

the enB¥rie/ &(ﬂgg%&glt’?ﬁéez B% 8 sk ﬁi&%ﬂ’d E)?ﬁlesﬁo%?feel P> Ret to 100 feet, or

npose ansition I nternal turning vanes
more, 4B pepdieg wm prevailing wind speed, in a tight substantially cylindrical air pattern or

column for maximum manipulation and dilution into the ambient air.
A presently preferred embodiment 110 incorporating aspects of the present invention
is shown itn FIGS: 4, 5 and 6. Similar to the embodiment 10 shown in FIGS: 1, 2 and 3, this

presently preferred embodiment 110 comprises an exhaust sleeve 112 and an outer housing
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16, sleeve 12, straightening vanes 22, and di scharge

nozzl e 24, and create an exit velocity to counteract
w@roo7p0739%8i | i ng wi nd speed. It is preferred thedT/Ukm®06/061798

system 10 be desi gned such That the engi ne exhaust can

be propelled fromthe end of the nozzle 18 sone 50

feet to 100 feet, or nore, depending on prevailing

wi nd speed, in a tight substantially cylindrical air

pattern or columm for maxi mum mani pul ati on and

dilution into the anbient air. A presently preferred

enbodi nent 110 or por a g .as f th [ esent
114 4 GRrsPOR PP EOSIRIAS PRorS b A Gl iy o I BFigeg hgtveen the
outsiderradé SRBYe 1 &E@W@: inBidE t8%he ﬂmus%lgalﬂm 3Thé Mbsing 114 comprises an
presently preferred enbodi nent 110 conprls

exis negaie bbY 2] ©0ak Blats 124 e BEHdIoURBEdil A wAlediaihe sleeve 112 at the

\ §X 8hel ddter ABuanuh arcopbemidally about
back fREAPES bE vPREhE A Helgs/18 SEBEN I ddrcr AOuARE 113 coBbeigALy sbou

the sleave 1l Be Straightpning vanss 183 @@pwgpnqﬁthcmécmemﬁgl 1f1aa1d may function
to red%g{:rm%ﬁﬁﬁceaﬂr 1.%% ftlet{llﬁ)r; 3he ai!r& 8o 3Bk -& ﬁé%&k@&r?eré@ gf th-Ehl%essunzed

ousl ng I's sealed to the sleeve 112 at the .
air wblamkthplaamelaﬂ_zl)mbyl Wb @0 wtptigrrnerssi pd he exgumgsiet 1%&@mprlses a 30

convegéﬁlg nOﬁ%lg HeBndd 4 ¢ Q@thfedctf’s LY caRRMEi %ﬁarﬂ %ec%bﬁﬁu%@ tol 4&celerate the

éni Ng vanes So support the outer  housing
fluid Ellﬂsdhagel valegity wndttb onaiptrin edight, fainhbaybmdrécal, higle veloshyriuid flow

away Oé%?gr Iygpe CONY &L I ¥ %10811: hl%%éf%c%ﬂﬁgg%\ferQLaﬁ ?ﬁ% of the prevailing wind

e alr w enum
velocBy.atWhile REG g§ shdhe tlexethanszdéee 18 temtplatmg w 1@1113 @he nozzle 118, it

will b%%%égq%%t@ﬁ%ag ﬁé S deulg nedlg%] géconssttr n%gef %ﬁh%gthe housing 114 as
requu@d%@laagrgﬁb&edlsstgntoﬂtaﬁkd to maintain a tight, fairl y

i ndr.i.cal h velocit d fl ow awa ..
YRR S PESVEFGAT i FRARTTS AP papressurzation
devick ha,tr @fmd RRinRr 988l bi REndbaion eldae bhy o MhisittonFl4E. As illustrated in
ws t he exhaust sl eeve 1%2 ter nat i Fg?mnth

FIGSHOgBRS, DRsramiii 140 e de PR Wil e R 114 acicent

the batk@AMe 120 30 TRY fRIE SohRIAIRAALE isvdstdbliBhdderRees ihRGydtdth 140 and the
as required or desired by design criteria, The a

plenugy 1y r dha irensitien o6 dysselsdh to4Be EBirphPuTaE A44 apeh P“R%}ét”eidmg The

outer ]h%%smg lﬁﬁ%ﬁlﬁy{fr'tﬁ@h‘aﬁﬁtﬂﬁ 146 @nakAfiso End M uiige SRAON 49 khat extends
vane section 5, and a transition 146. As illustrated

180 degrefs aong meﬁwtera surfae afithnsleeveohl 21 pedirest gppigrEpRtely one-half of the
pressﬁ@e%refn?%gntvﬂnt Rl g %ﬁ )gf ndR2¥Si g A lAnad) eﬁﬁ)?&tlat&ﬁ‘ ﬁ1al9 @rfé,kback plate

hat conmmuni cation I s éstablished
120, r_!mm:elerpqrrm $30 eqdirtd® the) qthrchporptpe efjtheiressuriged ambicnt air.

t rﬂgésént mgﬁ%gsu%égtlﬁdévq@é 4k 10 EFedQUtaﬁ nlap &'@ Qﬂd 1 HnSHGR 146. The

e outer hous 114 and/or the
pressﬁmmmmtdeme ]1416 nmyam wlmdﬂ:zi msbentmg sibarg ov apee gergion 4, as may be

cesin G PR A0 B SBU SBRoAERPU S P HERB G} cbfie 144 ciamotr
The mmuzmzedcands i1 @ tandi mno tuativeer sbdoﬂ}’e‘alm( s¢ctionzASembyghe ¢@nsidered a

rec i at ed t.hat .t he back . [ il s
Smgl?)éﬂef”rCS n°™1 a?epei‘r%tﬁl a%"c‘?%“ {HePEPRE g%r ?o(ﬁgcg?sﬁ%ienﬁ{ i preferred
emboRiiB&RY ez pésaiuied devite 144 may be a Series 44 ducted axial fan available
from Hartzell Fan, Inc., Piqua, Ohio. As illustrated in FIG. 6, air inlet 142 comprises a hood

150 having one or more elements 152 adapted to prevent water and other contaminants from
entering or contacting the air pressurization device 144. As shown in FIG. 4, it is presently

preferred that the mozzle 118 be spaced a distance “L” from the centerline of the
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The air pressurization device 144 is coupled to an
inlet 142 and a transition 146. The pressurization
walea70®353184 may al so i nclude a nmounting spool PCT/US2966/061798

section 145, as may be desi8ed, to provide a uniform
velocity profile across the pressurization device 144
di anmeter. The pressurization device 144 and nounti ng
spool /vane section 145 nay be considered a single
devi ce or as separate devices for purposes of this
di sclosure. In this preferred enbodinent t he

pressrﬂfzgﬁﬁ%y ]Eile\%@é '12!;1 dey era;l'l u%eJ% Saﬁo‘l’rﬁ%u§ &m%% the nominal
axi a an-avai’l'a

diarne@rricl‘f.thé%g;reskﬂlnmmatcbdlderﬂéﬂl Eﬁch&‘s,lvealamdlmd)sitpréfé&bly about 2 times the

nomnif RS R0 eht Mgteers Mtk e LB ui AT Fited between

the hcﬁrstrgr ingand tikobkaet 1 1Y id bxesswmany aBs Lqrrmzatsltn@ dileutrge area of the
Aﬁ sho in FTG 4 té}S gresentl preferred I |
pmss“t'fﬁﬁ‘im’% 8"1ﬁ6 ft {01 HIgUpng; qene §redienlda)-and mpRrefeeebly, cqua

to or ggedtbethbh AR difcHa ﬂ%ﬂﬁagsurlzatlon devi ce 144, mhere L
ranges Petmeen about 1,5 to _about 2.5 tines
3

n&rf® PaFeEEd thatdpe grberimgnt 440 ke FRriFyRd ﬁ“@@w@eﬂi&ﬁzﬁwel such as a

series 300! sh 168y stééldaﬁ@ﬁlbsno%&fe@ﬂﬁ? lsYri@0PLE stéinldsiBRek NBowever, it will be
nom nal di aneter is preferred that the

appregipied that theeerabpeimant | LY pah otheas Arekp dWaeie dACqRRIaBY SPRyts of the

mventlc;rﬂi &Qéhﬁé@l%e%ﬁ &Y gel%bféatéél‘ Bbh@ah bther hRer3ANBnPSombination of
di scharge area of ressurization device 144

mdten(ab* urﬁ_l,%ﬂg,n@tg}@@@FmV§rfg, g@ o1 gigeh @}Vaﬂgﬁ@ bF?@h tor other suitable heat
and/orp&ﬁ'fo%fcﬁmdmtaﬁgﬂg‘{eritapldﬁﬁlhd%ge?ﬁﬁﬂhé | ment 1%@@519c,emater1als such

ar ea | S pr erre
as fibgrglass ard eainposiies.s Su¢nnatesialstroay be gq@hd 3dthea eerdsean 138igtant and/or

heat r’g% gﬂla C3ati eez{l/er %odingl?l%edp%:v qf %P lr¥s1§c§1§t| ﬁ\%ﬂ%&'lGBarirﬁré tmaterla] or

nl ess wever, be apprecl ate
acousti¢wd memwdyaedi nent 110 and ot her enbodi nents incorporating

%gcg efﬁ{é; %xam etngl ?1%12)1&:%@ errtl o%el%%seangn ncg nﬁn\{'ﬁg{reg embodiment
illustrakd mtEGRaks; 6i a(sb/stehmng'as bemgﬂﬁalt folri amil ihestindl coomdarstian diesel engine

I |.vani zed.st ot he eat nd/ o .
(EMDi i&'?’éﬁr@ﬁ haxmesy gﬁtm F%‘?“ﬁ“ﬁ‘i P’rPﬁc(;‘B “Wg%} CF%"d?“g to’the engine
manufabtlueats at fafdoda) Iﬂhrgpﬁrﬁrbhlaﬁ efih€@ bieates, akt;euchs ,460 tutie ﬁ@k PsiSminute of
(0] 03|te ucC ter S . .m e .coat e W
exhianjohs BT BR sy o S O Ao AP0 ber Stiae (Gt Taymiles per hour).

Exhaugtld 19fneler tl:ﬁls&bﬁg%ﬁ@ﬂ et ash@ditnakisdtshamt 23909 erf ﬂﬁl load or about 3,850
arrier terL? or aco ustical materi al specific

fpm (RDoRhAf an sheca femdirbronaded r?ﬁ*FCPH’Q% Péf ffegtjon of exhaust

gases BRI IMRRL obddrbSdt ol @Hgind 16d CSndtiod: PhepdSteS BRAS cnterla for
designed for an internal conpustion diesel engine (

this indemmentatiof WRER, Sk doranzr pressyrizrtien devips i sufsicakio pye e volume

of amBeROLALANGL E(Poxt HRaRP ML IRALAE LHERE exl@éus{ WilimleQAbn the engine is
this particul ar egglne creat ed about 15,400 cubic feet

at 1d1<>pe1in qruverdssthe epaincddghid flor avt afithe swsemchlﬂwbcfn th cngine is at
idle wABUkir&s £P8e a?%asP@&udI‘tH uhQ ﬁlépe%ﬁlyégeﬂy £80RBbul ?9',&50 cfm. In

addition, it was desired for this implementation that the pressurization device 144 be able to
move a volume of ambient air substantially equal to the volume of exhaust gases at full
engine load at a static pressure greater than the combined full load fluid flow pressure loss at

the nozzle 118 exit.
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Exhaust volume for this engine at idle was estimated
at about 25% of foil | oad or about 3,850 fpm (about 44
wWorpiy/073581 has been found that unwant ed recir cuPEl/USW06061798

redirection of exhaust gase$% rarely, if ever occurs,

at full engine |load conditions. Therefore, the design

criteria for this inplenentation were set for an air

pressuri zation device 144 sufficient to nove a vol une

of anmbient air equal to or greater than the full | oad

engi ne exhaust volunme when the engine is at idle. In

other, words, , t he i ned f i d oW 0 he ste

L T° R R Rlab AGPRERPLAEE  HAEeh sReSit afed Wit R sctectea
having easiutgqudlabbot 2500Pcah end bbguigmmméﬁﬁ haa sabioyiressures of about 3

n_ addit esired for

9,250 cf it i.
and apQis 2 el 0F SR Rel e RoSuadl et b My fan, gras about 33

mcheéibbsﬁllﬁﬂg D \6e dRclvabel MRe0 bf apbie Bt94asc[ua5eu H’éétanﬂ"haﬂefdfe, the nominal
to the vol.unme of exhaust gases at full ggl ne

. egu
dlamqt%aa e quist hopeing lddsuee g ahelyuti Hhmahee o sitineg ennuler arca

betwdeH lthe &aRdstdIdevE 111 avwd RREBSIAERY | PBST Aout POANEZ Zhthd Wmension “L”
exit.For this particular inplementation, a Hartzel

was sejcitiabguisp Bahesed Q7 BPZAe k] WBRVIBR PR ERERNR ARG RAf about 40 inches
and aR kR WiarRbtePBPMot 20080 fulsandd 2bRiihe k4n£Q9 seEMR 212 @xtended into

static pressures of about 3 and about 2 inches of
the noggleegnirapeasghopt 2yegbgs. The nomi nal dianeter of this fan

V\@\:ct ﬁﬁ%gm%sloh@ g %yﬁt@ﬁpi fd Q/‘ﬂl 'eﬂ:c@ agi:8 hé?chgl?st @é@é’% Afabout 30,000

about uare feet. herefore, the nom nal

cfm, off shaatt 8K fnnh &Gl h o%fsﬁﬁlg PEtebnpdands she anginb ol produce about

[
7700, (HCE By AT Lo\ SR B 43,00 MEER SbSENN RS 15.000 cfim
of ambteat dirnetoghe nystérh lvllasbes@tse@tf thb dedres6d |lcmﬂrmstheﬁfaeo Even at engine

idle, A2 éﬁﬁéeem HE WY Qg%tad&lu?ég i fg%' o :agélét X v\gﬁgs mph).

and an er o
ughd inamtiohf deexibadi btresl may dehikdd ax toemmimh mnhe:) exlmast system other

than f B el SiThE BRSSP S " ealle ol i ef R AR 1G " o system 200

may Wabed?ﬁl, ﬂh@(kthumt smembmm sich8hat tanbiped éxhpld)/ambient air pipe 230

will &l perc nt OtO |ne1 i1l roodu ecabo tg. and routing
GP o 5% S 1B PRACS 4F5RBuFl

requuieﬁieﬁt‘st m@;om%td% tids Bﬁ)@\kff lﬁﬁalwﬁncfﬂarcﬁxa@l@w eidse aifrskiunih&he art may
tem 110 because of1%he decreased |l oad _on th

want T‘Oalﬂag%@‘é Y SEMetfl) #Her PPN thn gxRanst Sv¥ort ovhwerihg eé'fél%’éte"hau“ back

pressuge b@&&ﬁes@iﬂ‘@d@iﬁe SERRBCHR iss88 ONIso2 tnodd thad foie (538mMVD) may be placed
The i nventions descri bed herein na% be used at
&

n an| GFEaRStosicrh it Heries At isedcdy spe Hax (98 rcompipedpvith silgers or other

exhaug{ &ﬁ@@gggmgyst em 500. For exanple, as illustrated
7, a system 200 may be placed in the exhaust

sﬂ,@eﬁ\ digetratey pothrn empedBaE B 08x hiu 8tip sife@nthoysipg 314 has two
amble‘ﬁ't RE rpgéguﬁﬂaltﬂon%%ﬂzhl@ 4g08 aﬁlbbt ﬁ%cﬁ %Fés 9 n REHONB40 comprises an

final term nation pace desi routi ng
mlct 342q 8 iprespurirasiopdyvige 34 with br wi ptea mounﬁlsg abdodoF ganc scetion), and

a tranE%[)n %ﬁ@@“meﬁﬁ%% l%ffox%k jvs)hkn kL ﬁ@&nﬁ@orﬁﬁ)}éﬁon engine is being run at

full load, the exhaust gas exit velocity may be sufficiently high to effect adequate direction or
dispersal of the gases under certain weather conditions. In such cases, having two or more air
pressurization systems 340 allows multiple systems to be run when needed, such as at idle or
when weather conditions, such as wind speed or direction, have changed and to run fewer

systems when conditions do not require as much injection velocity. Although the
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want to place the system 200 at a point in the exhaust
system where the engi ne exhaust back pressure becones
waeoogngisee ef ficiency i ssue. Also, nore than OPET/BYRDE€0N1798

200 may be placed in an exhiflust systemin scries as
needed, and may be conbined with silencers or other
exhaust equi pnent as desired. FIG 8 illustrates

anot her enbodi nent 300. In this system housing 314

has two anbient air pressurization systens 340a, 340Db.
Each pressurization systen1340 conprises an inlet 342,

. pressuri zatjon_devi ce K 344
emboflisfind R 38 10 GHKES e e icRheidh WABthe. & il g gppreciated
that a/ﬁurﬁﬁﬂ‘y’tdfqm&uﬁfﬁtmeiewdwﬁa}t heutlﬁieﬁ[ agllesredion s¢quirad. In addition, it
) ine.is, hein n at full t he exhaust gas [ .
will 1§ iyt et Bkt Canath 1t A iiopa i hale bE gt B having the
capabilitiy a6t tu@nheraitbtRaisakionfdsite gareRudnedalls @@&ir@dsﬁnzatmn such as
weat her conditions. |In _such cases, having
speeds of lgades EQF peammlerthe gabefiment shoyi gl dﬁ%ﬂr’tbPﬁ W@ﬁwg@?&c to FIGS:
4 — 6 RayP@il{ADrHASB aNRRIBR, spesf RirgRedtiriziod RRidsheANRBhARE shown in
condi tions, such as wind speed or direction, have

FIG. Shaligtsd PEHONE Pl il axillr 2nyeqialis thith NG ARH RS Utilizing multiple

press&‘&tatlBﬁ QU #e8s, BheBIChotb Fﬁrhicﬁr}né@e heCided: fofthtRAY YR time, may benefit
enbodi ment shown in FI G utilizes two air

from bﬁ@%ﬂ@wwzmms Sk @ﬁrsiamp@rwcr preyentyihg maessuriead flwd frem escaping
throu HkQL&kMe%&m&&%&éﬁhﬁ%@kbon device may be utilized, as

esired require In addition, it wll be

appced |déspeau$trms ediestable it oazle $RO0arkkif norels dHhivay \pe Totatably
moun@?lytobssrst@ﬁlhﬁ&éﬁdii Wschﬂ'l\ék BE &1%%’5181@ B?l{ﬂé +Jr¥b+9d re%l[butmhgas and air exit

air essurization device at various [eve
na queeB'@uthaz ammmtes shechmostseffipeat] ellsperSiooad%ethm’c gagemnplles nozzle 380
may }f‘-ﬁ @nu %o taEle ({] orvr\{lg % garug erﬁ%tééaayqomtéd;}) nglgﬁyglr tro? well known
devicey 3825 widhzaat bﬁlrndﬂ éMluth toﬁﬂ)rtelumagh eiﬁttrcﬁindvﬂﬁctrmall,:hﬁ m8chanical.

those ons of .skill |ate th
A EHDRT AREwRE i Mo ARl PR RGO B G b Mrotpyegatic operation of
the s;deevm aRy beaesired foraiuind@busitagdhs Mhenntthod & operativh | lcmpnses an air

may benefit. f back fI restricto
pressialaReres courqeispehtOf et Breuea AP Rt o vice 340 to st
under@2Eapl Rginkd rcehkghow EFbINBGHIPYE apKRSHEH i BRI )R t8@Ybi@ire sensor 402
ustrates a & rectabl e exit nozzle 38

|
may Y e by o Onit B PERCAHIG Ot Bhet 60@9%1%%09 the exhaust-
conveyafeZ %ﬁté’iﬂﬁ Whchhdk fehPerhiti8Cidnosty M2 ttﬁﬁsdiﬁ@@'an%@nperature above a

exhaust gas and air exit in a direction that pronote
cortaip vy SfoT efamgile MO0 iESp ety spBiEolocirgyih A0 Iga&é%blymbaccnt the air

pressi}®%Gbe RSRBY0,bE BN Ly HRbEBRMiSh Ql’évfé@)@ﬂﬁ to start. It will be
aut o- natlealléumptated by any nunber of well known

appregigtaddbal a3@iably fpredair pressurigstiondgyvice 449 mayhecipttolled based on the
transcgl:cs& Yé'ngiyr&{lfel &fth thé Blitpu f‘aﬁ : | 0 beift a WihdtioR&f the transduced

scussed I n nore det W, automatic or
tmﬂp%@mm;awﬂbmwnlmwgpeﬂﬁﬂﬁnmmwf the system may be desired

f FIGNY TR ed E%ﬁﬂfﬁ e BOQidEk hpgt ﬂiﬁst?z?cgg ﬁ{ei @Bad applicability of the

conprises an
present invention. FIG. 9 teaches that a single digpersion system, 114, 314, may handle

exhaust from multiple sources. For example and without limitation, a dispersion system 314
may accept multiple exhaust pipes 500a, 500b from a single engine or exhaust pipes 500a,
500b, & 500c¢ from multiple engines. Those of skill in the art having the benefit of this
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pressurization device control signal 404 that

instructs the air pressurization device 340 to start
wan@en7isert ai n defined conditions. For exanpl ePCEHES2006/061798

shown in FIG 8, a tenperatldre sensor 402 may be

thermally coupled to the exhaust pipe 500 or sone

ot her conponent of the exhaustconveyi ng system Wen

the tenperature sensor 402 transduces a tenperature

above a certain |level, for exanple 300 F, a contro

circuit 406, preferably adjacent the air

ress r'zathﬁéhQSYQ cayses f

dlteclogt%rgs ] appraciate how b e%l%t}lf) d%%gCTQ% &:F% f% ha]nfllabquch increased exhatust

badsappre0|ated that a variable speed air pressurization

340, may, be control.l d bas ansduced
SR e et BB R Bt B hERRE HRG compromise
comptfttléfl ot leﬁfietﬁlfsyétbﬁts ttlia’inédiiﬂt@@':l Gdh% @yﬁﬂiétftahwegpoﬁﬂ €b od® @nmore inputs or
inverse relatiagn il lustrates art
condiiifo arSEmD b 10 1L ket & CHBOTIEAT 5o RO At hichy? Ryperammod

logic bb@rdlle@SedthpitBy Qﬁ*tdtﬁ& suchGys@nd Sﬂﬁhﬂ? hidattoR of ldB&bﬁ for example,
di spersion system X. hand].e exhaust from

engingfpger 5108, eraing load 6ﬁ6rweéamr:% 9 Wt%etwlr PHS xR temperature

610, & eSit SRBICEY, @R 4 S W G eAdihe ¥PYeRCHEMN propHidtbIp B ne RSB programmed
pi pes 500a, 500b froma single engine or exhaust pipes

compufgp §00 gmunst@cg 682 the 6%8“%t@ﬂ%0ﬁ@4 typyR @t gf near maximum

pressﬁg' |A1térﬂat51l}et}érltL@ B0oNgay BRnRengkidonafortthird AiSGk Q8ESon device
appreci ate how to design a dispersion systemto

(not bha‘ﬁd) © syt bpiondnaense T alebrpase oytpaidsAs Sspiies eerditien change and/or
as en%x.gg ?g&{]giﬂe&ﬁﬁﬁt Qémf)a@tu'r@\ﬁ?&&isgg Sthg' e%@lag %?’gteﬁﬁ r66d) rtmgaYnstruct or

om se conputer or expert systens control
allow stlye el préssurizgivonigicedddrie dow nfbwsel bagpusesofghe increase m exhaust gas

veloc%f nd}_\ t(lét%g?elyg F&\r @cﬁ@%&e ’605 ! ﬁa ]'SQO\!Vl (llc%% ro’ﬁu \?‘T aoff one or more air

persi on a programe
pressmmatwm Ideeices. cdmotltee ramtmdtmt:ﬂtte,ra swhs;mystoemﬂwﬂedmyea such as the
r...detect, for exa

moon RN kB  BUNRECR: hiyfie SRS e A P REREs BReeoe 650 or otter
transdexéra Ut db&ﬁ’ﬁﬁg athenecrfpll edliaugi phsew ealr@(bletng &BAilatéd tb ae area. In

oS BRI R0 S il e oo e

presstﬁ‘[z@(i&ﬂ f'syslathl 1. StesyseensOlhA ilcgedslig Blbwer sfedlor kigfgtnore systems

sur e. Alte t the P I NStruc
ontind) SEGRHGY ¥l Shed TR B OT od too Qasded shgaiagion
t ©tBdraddd HRHRF chib6iRAGRs Qhn BECILASE Wihdi tdepASinpeediethe general
condi ti ons change and/or as engi ne speed or exhaust

disclopaiepi@pErofr FornerERe SombAMERsenFORPE M GS0OTEEPTC aspocts of the

inventibiSs! diselbsedl heddih Ryt BE usdd inPARSS it ARIn PS8 VhE@0Rf, $i0otherwise
sl ow down because of the increase in exhaust

as
Wﬁhovtetf&qmg thenfupgtipmensd purrpste Sbkgihdhe éwrlﬁﬁgn%t%wem directed to

tehik & deYhFR lized
e

accompaoddte cambincdomiltmic Antarmal [compuption oRgine IpabeLSH MDeS arrangoments.
FurthdfP e A RRmIMBEX hAE ARLEFhGHS oF AR fﬂliprB{f&P Eompletion system can be

included in combination with each other to produce variations of the disclosed methods and
embodiments. Discussion of singular elements can include plural elements and vice-versa.
Some elements of the invention have been described functionally and can be embodied as

separate components or can be combined into components having multiple functions.



transducers for detecting when engi ne exhaust gases
are being circulated to the area. In response to such

WO ndooonasi on fromthe inputs, the PLC 600 nay PODUSHSE061798
the output of the air pressidrization system 644 or
systens by increasing bl ower speed or bringing nore
systens online, and/or may rotate 686 a directable
nozzle (See FIG 8) to a desired orientation. Oher
and further enbodi nents can be devi sed w t hout
departing fromthe general disclosure thereof. For

exanpl. e nbodi_ne t.ing one ects
o B DA eRBER (BN bt SSaT e b Rt (96 prARRE]) Bad other
emboditdeaiy aid @bt \egedyi embodif@ht odnhal mvcﬁmoﬁt Theesr bdzaled@!ﬂchb@ﬂt Obvious

ffect| he.functjon an t hou he ;
modifatiah B iR e Hehesh pr e Bot fisnts o AR g fthose of ordinary
skill @xhaust., The dikdldseleandppidsdiededderhbatdimbiie a&ysfoermteﬁcm to limit or
be nodifi ed EWd tlllzed t o accommoda

rostriGhiftG $IIPE OF APRIGIRIIEE eﬁﬁlersﬂvemhgqnﬁswei RaGRn %ﬁaglgcant& but rather,

in cordb QRIS pafeidf 1REY, AgpliBanta inteuts tdRAROSIS RN AN such mod1ﬁcat10ns
enbodi nment s of t he |nproved conpl etion systemcan b

and mﬁm?a@at% hat GRBICN BN thY 699Psadth TR PoHYRIBRHE the following

claimyariations of the disclosed nmethods and enbodi nents.
Di scussi on of singular elenents can include plural
el ements and vice-versa. Sone el enments of the
i nventi on have been described functionally and can be
enbodi ed as separate conponents or can be conbi ned
i nto conponents having nultiple functions. The
i nventions have been described in the context of
preferred and ot her enbodi nents and not every
enbodi nent of the invention has been descri bed.
Qovi ous nodi fications and alterations to the descri bed
enbodi ments are available to those of ordinary skil
in the art. The disclosed and undi scl osed enbodi nents
are not intended to limt or restrict the scope or
applicability of the invention conceived of by the
Applicants, but rather, in conformty with the patent
| aws, Applicants intend to fully protect all such
nodi fications and i nprovenents that cone within the
scope or range of equivalents of the follow ng
clai ms. CLATMS WHAT IS CLAIMED | S: 1. A systemfor
mani pul ati ng engi ne exhaust conprising: a housing
adapted to surround a term nal portion of an exhaust
pi pe, the housing s having an exit portion; an anbi ent
air pressurization system coupled to the housing in
fluid conmuni cation therewth; and whereby anbient air
is injected into the housing by the air pressurization
system and
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the injected air entrains exhaust gases exiting the
exhaust pipe and the conbined fluid flows o out the
w@x00r/0p36t i on. 2. The system of claim1l, wher ePCI/E2006/061798
annul ar region is fornmed beBween an inside surface of
t he housing and an outside surface of the pipe. 3. The
systemof claim2, wherein the exit portion conprises
a convergi ng nozzle. 4. The systemof claim 3 wherein
the annul ar regi on has an area substantially equal s
to a discharge area of the pressurization system 5.
The system of claim 4, mﬂepgbﬂqéhe air pressurization
system conprises an air a pressurization
WHAJEIS CRAIMEDAShousi ng transition. 6. The system of

Im5 i n. the. ai t d
CE?;@@gﬁe@““ﬁeﬁ%ﬁ@u&?@bﬁg@%E BhETBr 8 i ol tan,
a? h%&lﬁé ag %’@{o sufro ﬁ(@ ta «J:rmqg?gi frt?or}i anceexrllltauét )i athe ou%mg

h n-over oaélng an, Ron-overr oa
awn%? eX1p°$m The syst em of cla|n15 further conpr|3|ng

tug Qin'BQ:n? Pgélqrﬁnﬁ&]z%%ﬁ E%'ﬂer ggﬁ%d 1y tﬁeﬁ%dﬁ% ?ﬁm &m&ﬂﬁlcaﬁon

ﬂwmw%ﬁ? rising a i Ng Spoo
ane section coupled to the pressurlzatlon devi ce.

5w%ere-5 St & i9fnj&diad mt&the"ﬂb%&ﬁ ?&%&ﬁi BhisPRem and
the mﬁEt%ataE'gmmémts I@:ﬁhﬁ%@ %f‘s‘ég bﬁ%g\?\%er drau t HH ShAD d fluid flows

out thd Bxit onystemo e pressurlzat on
syst nlconprlses a ducted axial blower. 11. The system

ob. aln@isPRdQ.o MRS, RvtcREn Bh 88SM4S %@idnqg f&ﬁ%dedphveen an inside

surfact @FRe lﬁﬁﬁn@ an|n S Q¥enl-padi bPthedpipal bl over. . The
system of claim10, wherein the pressurlzatlon system

COMithi §9SteR oFRiha, hHReiR M A xil I ANBE corhBriseEEcot&lo®IB nozzle.
of claim9 wherein the air pressurization systemis
CANPTKeESyseand  clhinesl, dHhoreih thebiflaofegidatap th atdan@bstantially equal

engitoa cﬁsdmatgetarea&mepﬁe@ﬁmaﬁbﬁlyst&how ding a housing
havi ng a convergi ng nozzle at one end; |ocating the

h6ugiha gystehnadc ehimat) dvhabgn theaaii p:reﬁsmhn@m)tstm cOfpéses an air inlet,
a pres@iipatien d¥¥iad) ahdpikp@sing Mia@citibAg ai r between t he housi ng
and t he pi pe;
6. The system of claim 5, wherein the air pressurization device is selected from the
group consisting of: an axial fan, an axial blower, a centrifugal fan, a centrifugal blower, a
non-overloading fan, and a non-overloading blower.

7. The system of claim 5, further comprising turning and straightening vanes in the
housing.

8. The system of claim 7, further comprising a mounting spool or vane section
coupled to the pressurization device.

9. The system of claim 1, wherein the pressurization created by the pressurization
system is adjustable.

10. The system of claim 1, wherein the pressurization system comprises a ducted axial
blower.

11. The system of claim 10, wherein the pressurization system comprises a non-
overloading axial blower.

12. The system of claim 10, wherein the pressurization system comprises a non-
stalling axial blower.

13. The system of claim 9, wherein the air pressurization system is computer
controlled.
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entraining the exhaust gases with the injected air;

and propelling the conbined fluid through the nozzle
W@R00a/0v38Boci ty greater than the exhaust gas al PCEUSDB6/061798

The nmet hod of claim 14 furtHer conprising creating an

annul ar regi on between the housing and the pipe. 16.

The nmethod of claim 15, further conprising injecting

the air at a velocity substantially equal to or

greater than a velocity of exhaust gases exiting the

pi pe. 17. The nethod of claim 16, further conprising

I ocati ng. t he_housi ng. substantj al | cglindrica[ly about

t Hé- %ifﬁ hoq gf meRIpUIRHNR SASHE EPAISHEASFS: GO IHE:
conpr.i.si n roviding an air.inlet.hqgod for the air
prpg@%‘ﬁ?‘gfgi |“8‘P?g§&9¥1ngrﬁ COPEETENHEITBRUS Y ai m 14
further .c risi det eram.ni . pr LZatl -
£ A SRRl AL AR 2 TS i R R bRt pipe

Tﬁﬂieﬁaﬂrgta%heb&%eﬁﬁﬁ%%gingaﬁﬁ%he ipe; The method of claim

er conprising determning the current speed

OfenHWE @?hat%’g-gas_gbﬁlitﬂqﬁé‘ ﬁﬁlec@éd Sl-aln@ 14 further
conprising deternining one of nore weat her conditions.

2 Dropelign gk ReshbafedGhad Mrdlgh fhdmbRele € 9 RBlocEY Bbater than the exhaust
gas aBfb.USti NQ the pressurization based on at |east the

engi ne speed and one or nore conditions. 23. The

meishode afetitldad Molakdh, 14 frthBesorGsRiig SieBGnaah tddulsiGepibe between the
housigg®bdtheGfipai r i njected. 24. The nethod of claim 23,

further conprising adjusting the anmount of air

I rnjgeThe chebtaslad otie 1, funtiicd compeisinganectiRbthe Hiveat aetelmdty
subst@ftialll aj11a124 or Bhatee ithanthecledatydb it dxbiau dt @psa dixitiig) thg pipee

anount of injected air is selected fromthe group

cdrisTh¢ methoafaf odaigi Ite figpesdpmprikimgdocadtipgyls bousing substantially
cylingriceigabeutahe pipeaust gas, presence of personnel, and

weat her conditions. 26. The nethod of claim 14,

f WSt fike netmurdfsilaig 17 frtles icngptikieggpeyidingrag asf inletihend yor the air
pressafizaginn spgeme .

19. The method of claim 14 further comprising determining how much pressurization
from the air pressurization is needed to adequately manipulate the exhaust gases.

20. The method of claim 14, further comprising determining the current speed of the
engine.

21. The method of claim 14, further comprising determining one or more weather
conditions.

22. The method of claim 20, further comprising adjusting the pressurization based on
at least the engine speed and one or more conditions.

23. The method of claim 14, further comprising adjusting the amount of air injected.

24. The method of claim 23, further comprising adjusting the amount of air injected
based one or more conditions.

25. The method of claim 24, wherein the condition for adjusting the amount of’
injected air is selected from the group consisting of: engine speed, exhaust temperature,
presence of exhaust gas, presence of personnel, and weather conditions.

26. The method of claim 14, further comprising increasing the operating efficiency of
an engine.



