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ELECTRIFIED,CENTRIFUGALGAS C?EANING DEVICE 

Harry_A.Wintermute,Plainfeld,N??,assgnor 
to Research Corporation,New York,N?Y,a, 
corporation of NewYork 

AppHeationNovember7,1951,Seria1No.255168 
(CL183?7) - 8Claims, 

? 
Thisinvention relatéstoeléctrical,centrifugal 

gas cleaning whereingasbearingSuspended mä 
teriai,such as düst particles,ash particles,fine 
droplets of liquidorthe1ike,ispassed through a tubulardevicewhereinitisgivenaswirlingmove 
ment andissimu}taneously subjected to corona 
dischargetocausethesuspended materialto be 
come concentrated in a,gas layer adjacent the 
innerwall of the tubular device?ThegaS1ayer 
containinga high concentration?of suspended 
materialisseparatedfrom therefainder of the 
gas stream by a skimming device and the re 
mainder of the gas stream passes out of the 
cleaning device as cleaned gas,The gas and 
suspended materia1thatisskimmed of maybe subjected to furtherseparatoryactionifdesired. 
An object oftheinventionisto prowide an electrified,centrifugalgas cleaning device that 

has no movingparts andis highlyefective in 
removingsuspended particles from a stream of 
gaS. - - Anotherobjectistoprovideagascleaningde vicethatissimpletoassembleandt6disassemble 
forcleaningandrepair, · Anotherobjectistoprovideagascleaningde vicethatisreadiyfabricated? 
Anotherobjectistoprovideagascleaning de 

vice of thistype that drects thefow ofgas 
therethroughin a mannert6 proVide maximum 
separatory?orces with a minimum of preSSüre 
drop. ?? · 

The presentinventonpravidesa.eectri?ed, centrifugaigascleaningdeviceincludingatubü? 
1ar conduit member having agas Swirling and 
electrifyingchamber,the conduit member hav ingan opengasinlet.endandanopengasout 
1etend,a dischargetübe havingan opengasin 
1etend and an opengas outlet endand having 
an outsidedametersmalerthantheinsided ameter ofthetubular conduit member,the dis chargetube projectingintothe outletendofthe 
tubular conduit memberand being positioned 
coaxialiy withrespect tothe latter,askirt mem? 
bercarried on the outside ofthe dischargetube 
and faring outwardytowards the outlet end of thetubulareonduitmemberandprovidingthere witharestrictedannularskimmingorifice,afirst 
set of annularly arranged swiring vanes posi tionedagainsttheinerwalofthetubularcon 
duitmemberneartheimetendthereof,asecond set of annulary arranged swirling vanes posi tionedagainsttheinnerwalofthetubularcon 
duitmemberintermedatethefirstset ofvanes andtheinletendofthedschargetube,afrst dsc-ikedischargeelectrodeinsulatedySupport 
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2 edinthespacebetweenthefrstandsecondsets 
of Swirling vanes,aseeond disc-like discharge electrodeinsulatedlysupportedinthe spacebe tweenthesecondsetofswirlingvanesandthein 1etendofthe dischargetube,thedischargeelee 
trodes having discharge points spaced from the 
inner wal of thetubular conduit memberand 
cooperating therewith to provide corona dis 
charge whenasource of highelectricalpotential 
isCOnnectedthereacroSS? .·,,· > ,, - The invention wilbedescribedwithgreater particularityandotherofits objectsandadvan tageswilbeinpartapparentandinpartpointed 
outin the folowingdetailed description of the 
drawings,inwhich: - -,- - ?g.1isanaxiaisectionalview ofoneformof 
gaS Cleaning unitin accordance with theinven 
tion; - - ? Fig.2isaSectionalviewtakenalongtheplane 
oftheline2?2ofFig,1; - 
Fig.3isanenlargedperspectiveview ofone of thedschargeelectrodesofcleaningunitof?g.1; Fig,4isayerticai1ongitudnalSectiona1view ofagascleaningapparatusincludingapluraity 

ofgas cleaningunits of thetype shown in Figs, 
1tQ3; - ?g.5isasectionalviewtakenalongtheplane 
oftheline5?50fFig.4;? - ? 
?g,6is an axialSectionalview ofanother formofgascleaningunit oftheinvention; Fig.7isavertica11ongitudinalsectiona1view of agas cleaningapparatusincludingapluraity 

ofunitsofthetypeshowninFig.6; - Fig.8isanaxialsectionalview ofsti1another 
form ofgas cleaningunitinaccordancewiththe 
invention;and? · Fig,9isavertica11ongitudinalsectionalview ofagas cleaningapparatusemployingapiural 
ity of units of thetypeshownin Fig.8? ?- 
Referringto the drawings,particulary to 

Figs,1and2,thegas cleaningunitshown has 
atubular conduit member f0 of uni?orm diam eterthroughoutitslengthand havinganopen 
gasinletend11andan opengasoutlefend 1?? 
Thistubular memberissupportedatone end 
ina diaphragm member or wall13 havinga cir 
cular opening receiving the tubular member 
withacloseft:the joint betweenthetube10 andthewal13 maybetackweldedifdesired, Adschargetube14,positioned coaxialywith 
respect tothetubular conduit member ?,has agasinletend f5 projectingashortd?tance 
inwardy ofthegas outletend oftube1g,The 
dschargetubeisSupportedatitsgas 6utletená 
16ina Circular openinginthe Wali?änd?he 



3 
Joint therebetween may be tack Welded,An 
L-Shaped bracket f8 formed of narrow strip of 
metal,is SeCUredt0thetubes 10 and f4 byScreWS 
19 and 20 to provide proper centering of the 
tubeS and t0 give SUpport to the aSSembly?A 
plurality,for example three,0f theSe bracketS 
may be Spaced about the periphery of the tube 
aSSemblyforaddedStrength, 
A COnical Skirt member 2f is Welded to the·· 

outside ofthe dischargetube 1?_and_thisskirt 
member fares outwardly toward the discharge 
end Of tube 0,BetWeen the Outer edge of the 
skirt member21andthe dischargeend oftube 
10is providedarestrictedannular orifce22. 
Fitted Within the tube füisa SleeVe23 thatis 

removably Secured in the tube byaScrew 2?? 
The sleeve carries a,pair of identical Swirling 
vanesets orassemblies25and261ongitudinally 
Spacedin the Sleeve?These Vane Sets may be 
fabricatedascastings andeach hasaring por 
tion 27 carrying generally radially extending 
Vanes 28thatare Welded t0the Sleeve 23. The 
VaneSareinclined t0the axis of thegaS Cleaner 
to impart a Whirling Or,helical motion t0 gaS 
that passes between the Vanes,Both Sets Of 
Vanes are incined in the Same direction?A 
fange 29 is fastened to the interior of ring 27 
by bolts39 andthe fange hasacentral opening 
31? 
Extending longitudinaly through the Center 

of the tube aSSembly is a,diSCharge eleCtrode 
Support rod 32 that is Carried in fixed frame 
memberS 33 and 34,as Will be explained more 
fully hereinafter?The rod is threaded at the 
ends Where it paSSes through the frame mem? 
bers andis retained therein by nuts 35 and36. 
Asleeve 3? is Slidingly fitted On the rod32 and 
this Sleeve haS a plurality of identical disC? 
shaped discharge electrodeS 38 t0 42 Supp0rted 
thereon?The diSCharge electrodes are SpaCed 
apart by Spacer Sleeves 43 to 47,SpacerSleeve 
43 and SUpport SleeVe 37 are poSitioned On the 
rod by a drift pin ?8 that paSSeS through 
matching holeSin the rodand SleeveS,The end 
49 of Support Sleeve 3T is threaded externaly 
andanut 50isSCrewed thereon forthe purpose 
of retainingthe discharge eleCtrodes in position? 
One of the discharge electrodes 39 is ShoWn 

in enlarged detail in Fig?3,The periphery of 
the diSCisSerrated to provide a,plurality of dis? 
charge p0intS 5f. 
Thegas cleaning Unit Shown in FigS?1t03is 

Dreferablyfabricatedentirely of structuralmetal 
Suchassteel,Cast irOn,0r the like? 
In operation,gas to be cleaned,for example 

boiler fue gaSes Carrying SUSpended fy ash,is 
?assed through the tube aSSembly from left to 
right asSeenin ?ig?1 Under a preSSure diferen? 
tialexistingbetWeentheinlet opening 1?oftube 
10 and the outlet Opening #6 of discharge tube 
14,The Unit isenergized by impressinga high 
electrical potential between the discharge elec 
trode aSSembly and the tubular conduit fü? 
Suficient potentialis applied to causethe dis 
charge electrodeS 38 to 42 to emit Corona dis 
Charge? 
Discharge electrode 38,at the gas inlet end 

of the Unit,Serves as a,bafe to direct the fow 
ofgas between the Vanes28Of the first Vaneset 
25andtoprevent SUbstantialfow ofgasthrough 
the opening 31,which Opening is prOVided to 
spacethe fange29 frOm the Sleeve ?4Suficiently 
to preclude Sparkoverand Short circuit between 
these members?Asthegas paSSes through the 
corona discharge emitted from the electrode38, 
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2.667,942 

the SUSpended material is electrically charged 
WithaSign the Sameasthesign of the discharge 
electrode?The electric field existing between 
the diScharge electrode Structure and the tube 
fótendsto move the charged particlestoWards 
the tube 10? - -,- 

AS the gaS p8SSes between the Vanes of the 
firSt Vane Set 25,a helical motion is imparted 
theret0?The Centrifugal force thereby pro 
duced tends to throw the suspended particles 
towards the inner Wall of tube fé,Centrifugal 
force thus aids the electrical forcestendingto 
m0ye the SuSpended material toward the out 
Side of the cleaning2One. 
AS the gaS paSSes through the Zone between 

Vane SetS25and28,it Continuesto Whirl butat 
adiminishingrate?Inthis Zone,thegasissub 
jected to further discharge and electrical pre 
Cipitation COnditionSandthe Suspended material 
beCOmeS more COncentratedin the outer reaches 
of the ZOne?Discharge electrodes 39 and 40 
act as bafesto maintain annularfow ofgas,to 
direct the gaSStream through the Second vane 
Set 26,and to Substantially prevent fow ofgas 
through the Opening3f of the Second vaneset. 
ThegaS next paSSeSthrough the Second vane 

Set 26 Wherein additional helical motion isim? 
parted thereto,The Whirling annular stream 
then fows paSt the discharge electrodes 4f and 
?2 and is there Subjected to further electrical 
precipitation COnditionS?After passingthe last 
diSCharge electrode 42,the Suspended material 
iS COncentrated in a Very thin?1ayer adjacent 
the Wal of tube 10. Momentum Carriesathin 
layer of gaS Containing most of the suspended 
Imaterialthrough the opening22?Owingtothe 
reStricted nature of opening22,most of thegas 
Streamisturnedinwardly aroundthe electrode 
42to fow Out of the discharge tube 14as clean 
gaS?ThiSturning movement throws out of the 
exhauSt gaSeSafinalthough Smallincrement of 
SUSpended material,SubStantial separation of 
SuSpended materialis thus efected by conjoint 
electrical precipitation and centrifugalaction, 

It will be Seenthat the unitthus far described 
iS a,two Stage unit and that the Vane set 26 
and diSCharge electrodes 41 and 42 comprise a 
Second Stage,Although 1ess eficient,a,single 
Stage Unit Can be made by omitting the second 
Stageelements,Shorteningthetube 9,andmov– 
ingthedischargetube f4intoarelationshipwith 
the diSCharge electrode 40 similar to therela 
?? it haSin Fig?1 withrespect toelectrode 2? 
FromaninSpection of Fig.1 itisseenthatthe 

unitis readily disassembled?The drift pin 48 
is remoyed and the Sleeves and discharge elec 
trodes are movedforwardly on therod32,The 
flangering29 ofthe vane set25isremovedafter 
removing bolts30?The rod32is1oosenedfrom theframemembers33and34by obviousmanipu 
lation of nuts 35 and 36?It will be observed 
that the outside diameter of the electrode discs 
38 to42iSleSSthantheinside diameter of vane 
Supporting rings 27 So that the former maybe 
Withdrawn through the latter?Flangering31 
OfVaneSet26isalSodetachedfromthe vaneset. 
Thereafter,the entire discharge electrode as 
Semblyis withdrawn?Thevaneassemblyisthen 
readiy withdrawn after remoyal of screw 24? 
ReaSSembly of the unit is performed by re 
Versingthe Order of thesteps of disassembly, 
A plurality ofgaSCleaningunits suchashave 

been.desgribed hereinbeforeareemployedina 
gas cleaningapparatusas shownin Figs.4and 
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5,Referringto these-figures,52-represents a 
casing havinga,gasinlet Opening 53 andagaS 
outlet opening 54,Gas to be cleaned fows 
through the apparatus in the direction of the 
arrows of ?ig,4,The diaphragm plates are 
Shown at 13 and f? and these plates define a 
dUSt Compartment 55COmmuniCating With a duSt 
hopper 56 at the bottom of the casing,The 
dust hopper hasan oUtlet5T,Thisarrangement 
Of ba?e plates CauSes the main Stream OfgaS 
to diVide andfowthroughtheSeyeraigasClean? 
ing UnitS 53 Supported bythe plates #3 and f7 
in the manner deSCribed hereinbefore?After 
cleaning,thegasfows to the Outlet54, 
ASmalamoUnt ofgast0getherWith the dust 

Separatedin eaCh Unit paSSes from the annular 
dust Skimming OpeningS.22 of the units into 
the dust Chamber 55,The dust falls into the 
hopper 5?from Whichitis removedthroughthe 
OUtlet ??,The dust chamber and hopper may 
be Vented,for example,through the discharge 
Opening 57,if neceSSaryto ControlbackpresSure 
On the annular Openings22 Of thegas cleaning 
Units 58. 
AS haS been deSCribed,the high tension elec 

trode aSSembly rods32 are SUpported byframe 
member833 and 34?AS?Can best be Seen in 
?ig.5,each horizontal frame member 33 Sup? 
?ortS the front ends of two electrode rods 32? 
The horizontal frame members33 areattached 
to Verticalframe members59thataresuspended 
frOm a yoke bar 60 carried bya Cross bar $? 
Supported byaninSulator 620ntheroof of hous 
ing &2,Lateral br8Ces 63 and 64 lend added 
rigidty to the frame Structure,The rear ends 
Ofthe eleCtroderods32areSupportedinasimilar 
frame Structure, 

?t WillbeSeenthat the Verticaiframe members 
paSSthrough OpeningS65intheroof ofthe hous? 
ingand theSe Openingsare Covered by insulating 
buShingS 66 that form gas Seals between the 
Vertical frame memberS 59 andthe housing, 
The C0mplementary electrodes of the cleaning 

UnitSareenergized conventionallyas byground 
ing the CaSing 52 and Connectingthe high ten 
SiOn Side of a grounded Source of Current(not 
Shown)to the high tension electrode system 
thrOUgh a,Cable 67. 
Referringto Rig.6,another form ofgas clean 

ing Unit in aCCordance with the invention,is 
Shown,This Unit difers from that shown in 
?igS,1 t03 primarily in the manner in Which 
the high tenSion electrodes are Supported?Be? 
CaUSe of the Similarity of the Units,parts in 
the Unit of Fig.6that correspond to parts in 
the Unit Of Figs?1 t03 are designated by the 
Same referencenumerals with prime characters, 
Tn Fig.6theunitincludesthetube 10”,proyid 

ing a Centrifugal and electrical precipitation 
2Gne,the main dischargetube f4?,andthe conical 
Skirt 24?,forming With the tube 1?”an annular 
Skimming Orifice 22”? 

?t is Seen that the high tensionelectroderod 
32”is SUpported at one end only in the frame nember3?”andislockedthereinbynuts35”and 
36??The rod terminatesatthe unsupportedend 
S8 inthe Space betweenthe vanesets25”and26”? 
Since thereis no electrodedisCCorrespondingto 
the disc 38 of Fig.1,the openinginthering27^ 
0fthe yaneset 25”isclosed byafangedplate69 
SeCuredin the Opening by bolts30”,thisto pre 
clude fow ofga8throughtheopening, 

It is Contemplatedthatthe plate 69 can bere 
placed byafangedringsuchasthering29?,the rod1engthenedtoextendtothe1eft-throughthe 
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6 ringopening,andadischargeeectrodepostioned ontherodinfrontoftheopeningtocorrespond 
tothedisc38of Fig.1? Operation ofthe unitofFig.6isessentiallythe 
Same as the hereinbefore desCribed Operation of 
the unit Of Fig?1?AlS0,the method Ofassembiy 
and disaSSembly of the unit Wilbeapparent, 
Agas cleaningapparatusutilizingunits of the 

type shown in Fig,6 isiustratedin Fig,7. 
Primed reference numerals in Fig,7 designate 
partscorrespondingtopartsin Figs.4and5 hav? 
ingtheSamereferencenumerals. 
Referringto?g.7,the Casing52”hasa pairof 

partitions 13”and 1T”defining a dust Chamber 55”C0mmunicatingWithahopper56”?Theparti 
tionsSupportaplurality ofgascleaningunits58” 
of the kindshownin Fig,6,Electroderods32^ 
aresecuredinhorizontalframemembers3?’that 
are Carried bythe Verticalframe members59/, 
Awashing deviceisincludedintheapparatus 

of ?g.7,A header pipe T9 runs paralelto each 
Verticalrow of cleaningunits58”ontheUpstream 
side of the units,NOZZlesTt directa SprayWash 
ingliquidint0the Cleaning UnitS,The WaShing 
Operation may be performedas desired by Open 
ingand closinga,main Vaive T2,Typicallythe 
spr8yno2zlesT# areoperatedCOntinuOuSlyt0pro 
vide continuousfims offushingliquidalongthe 
inner surfaces of the gas cleaning units?The 
liquid filmstrap the particles removed from the gastoprovidehigheficiencyofcollection,When 
sucha,fushing operationis performed,Verylittle 
gas is reguired for SCavenging purpoSes as the 
fushingliquid performsthis Operation? 
The gas cleaningapparatus of Fig,7 OperateS 

in thesamewayastheapparatusofFigs?4and 
5a8deSCribed?1ereinbefore? 
Stilanotherform ofgascleaningunit of the 

invention isshown in Fig,8. Tn this form,the 
electrode rod 32””isSUpportedat the front end 
only;otherwise,the unit perseissubstantialy 
identicalto the Unit of Figs,1 t03. It hasthe 
tubularelements f0^”and14^”Supported bythe 
diaphragmplates13^”and1T””,together With the 
vanesets25””and26^”andthe hightensioneleC 
trode aSSemblyincluding the SerrateddiSC^eleC= 
trodes38^”to ?2”^? 
Fig.9showsa plurality of Suchtmitsembodied 

in agas cleaning apparatus Simiar to the ap 
paratus of Figs,4 and5?The Casing 52^ has 
partitions,13””and1T””defining with the Casing 
a düst Chamber 55””Communicating with the 
hopper56”at the bottom?The partitions”13”” 
and T’”SUpportthecleahingunits58”” 
ROds 32’”8re anch0red in hOriZOrital”frame 

meraber833^’that arernOUntedon Verticalframe 
member8$9^^?The frame members'59^”rest on 
insulators?38t the bottomand passthroUghin 
sulating bushingsé?/8tthetopoftheapparatus? 
The operation of the-8pparatus of Fig.9 will 

be ObviousfrOQ the deSCriptiongivert hereinbe 
fore Gf Cperation?0? theapparatus of Figs?4 
and5, 
Although the Skirt member24 of Hig,1 that 

providesa restricted skimmingorifice22is de 
Sirable,the Skirt may be eliminated,under cer 
tain Conditions as When the annularspace be? tWeentubeS4?and1?issuficientlysmal1toelim? 
inatetheneedfortheskirtmember? 
FrOm the foregoing deSCriptionit WiII beseen 

that the present invention providesagasclean 
ing device andapparatus combininginaunique 
Way prinCiples of Centrifugalseparationandelec? 
trical precipitation,In the gas.treating units 
Shown and described herein,the fow ofgas? 
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through the units is so directed as to insure 
maximum efciency of centrifugalandelectrical action,Moreover,theunitsareeasiyfabricated, 
assembledand disassembled,Theinvention pr0? 
Videsagas cleaning devicethat SatisfiestheaiáS 
andobjectsoftheinVention, - 

In the light of this disclosure,one skilled in 
theart Will perceiVethat8Variety Ofengineering 
and design changes Can be made in the phySiCal 
form of the apparatus without departing frOm 
thespirit oftheinVention. 

Similar Subject matteris disclosedin my COn 
tinuation-in-part application Serial No,285.094 filedApril30,1952. 
IClaim: 
1?Anelectrified,Centrifugalgas Cleaning de? 

Vice comprisinga,tubular Conduit member pr0? 
Viding a,gas SWirling and eleCtrifying Chamber, 
Said conduit member having an Open gaSinlet 
endandan opengasoutiet end,a,disChargetube 
havingan Opengas inlet end and an Openg8S 
outlet end and haVing an Outside diameter 
smaller than theinside diameter of SaidtUbular 
conduit member,Said discharge tube projecting 
intothe outlet endof Saidtubular COnduit mem? berandbeingpositionedc0axiallyWithrespeCtt0 
the1atter,askirt membercarriedon the OutSide ofsaiddischargetubeand faring Outwardly t0? 
wards the outlet end of Said tubular Conduit 
Imemberand prowidingthereWithareStriCtedan? 
nular skimming orifice,a,first Set of annularly 
arranged swirling Vanes positioned against the 
inner Wall of Saidtubular COnduit member near 
theinletendtherecf,a,Second Set of annularly 
arranged swirling vanes positioned against the 
innerwalofsaidtubular conduit memberinter? 
mediatesaidfirst set of Vanesandtheinlet end 
ofsaiddischargetube,a,first diSC-like diSCharge 
electrodeinsulatedly supportedinthe Space be? 
tweensaidfrstandSecondSetsofswirlingVanes, 
and a,second disc-like discharge electrode in sulatedlysupportedintheSpacebetweenSaidSeC? 
ond set of Swirling Vanes and the inlet end of 
saiddischargetube,Saiddischargeelectrodes be? 
ingofsubstantialdiameterand havingdSCharge 
pointsspacedfrom theinnerwallof Saidtubular 
conduit member and Cooperating therewith to 
?rovide corona discharge When a Source Of high 
electrica1potentia1is connectedthereacross? 
2.An electrified,centrifugalgas cleaning de? 

vice comprisingatubular Conduit member pro? 
vidingagasswirlingandelectrifying Chamber, 
said conduit member having an Open gaSiniet 
endandan opengasoutletend,a diSChargetube 
havingan OpengaS inlet end and an Open gaS 
outletendandhaVinganoutSide diameterSmailer 
than the inside diameter Of Said tubular Con? 
duit member,Said dischargetube projectinginto 
the outlet end Of Said tUbular COndUit member 
andbeingpositioned CoaxialyWithreSpeCtt0the 
1atter,means providing a,restricted annular 
skimming Orifice between Said tubular Conduit 
memberandSaid diSChargetube,8,Set Of annU 
1arly arrangedSwirling Vanes p0Sitioned against 
theinnerWall0fSaidtubularCOnduit memberand 
spacedfrom theinletend of Said discharge tube 
towards the inlet end Of Said tubular Conduit 
member,andadisc-likedischargeelectrodeinsu? 
iatedly Supported in the Space betWeen Said Set 
of Swirling Vanes and the inlet end of Said dis 
charge tube. 
3?An electrifed,Centrifugal gas Cleaning de? 

Viceas definedin Claim2 Wherein the outSide 
diameter of Said discharge electrode is Substan? 
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8 
tialythe same asthe inside diameter of Said 
annularlyarrangedSet of Swirling VaneS? 
,4?An electrified Centrifugalgas cleaning de 

Viceas definedin claim 3including means Sub 
Stantialypreyentingfow ofgasthroUghthe Cen? 
tral opening of Saidannularly arranged Set of 
SWirling VaneS. 
5?An electrifed,Centrifugalgas cleaning de? 

Vice Comprising a,tubular COnduit member pro 
Viding a,gas SWirlingand electrifying chamber, 
Said Conduit member haVing an Open gas inlet 
endandan OpengaSOutletend,8diSchargetube 
haVing an OpengaS inlet end and an Open gaS 
outletendandhaVinganOutsidediameterSmaler 
thanthe inside diameter of Saidtubular Conduit 
Imember,Saiddischargetube projectinginto the 
outlet end of Said tUbular Conduit member and 
being positioned Coaxialy With reSpect to the 
1atter,askirt member carried on the outside of SaiddischargetubeandfaringoutWardlytoWards 
the Outlet end Of Said tUbular COnduit member 
and providing thereWith 8,restricted annUlar skimmingorifice,afirstSet ofannulariyarranged 
Swirling Vanes poSitioned againSt the inmer Wal 
of Said tubular Conduit member near the inlet 
endthereof,a,SecondSet of annularly arranged 
swirling vanes positioned against the inner wa? 
of Said tubular COnduit member intermediate 
Said first Set Of VaneSand the inlet end of Said 
discharge tube,a rod member extendinglongi? 
tudinally through Said tubular COnduit member 
and Said diSCharge tube,mounting means eX? 
ternal to Said tubular member and Said tube 
insulatingly moUnting Said rod with reSpect 
thereto,a,first disc-like discharge electrode 
Carried by Said rod in the Space betWeen Said 
first andSecondSet of Vanes,a,Second diSC-like 
disCharge electrode Carried by Said rod in the 
Space betWeen Said SecondSet of Swirling Vanes 
and the inlet end Of,Said diSCharge tube,Said 
discharge electrodes haVinga diameterSubstan 
tialygreaterthan Said r0d member haVing dis? 
Charge pointSSpacedfrom theinnerWal of Said 
tubular Conduit memberand COOperating there? 
With tO prOVide COrona diSCharge When a SOurCe 
of high electrical potential is Connected there? 
3.CTOSS? 
6,An electrified,centrifugalgas cleaning de? 

Vice Comprisinga tubular Conduit member pro? 
vidingagas swiringandelectrifying chamber, 
Said conduit member haVing an Open gas iniet 
endandan OpengaSOutlet end,a diSChargetube 
having an Open gaSinlet end and an Opengas 
Outletendand haVinganoutSide diameterSmaller 
than the inSide diameter of SaidtubUlar Conduit 
member,Said diSCharge tube projecting into the 
outiet end of Said tubUlar COndUit member and 
being positioned Coaxiaiy With reSpect t0 the 
latter,a,Skirt member Carried On the outside of 
Said discharge tube and faring outWardly to 
Wards the outlet end of Said tubular conduit 
rmember and proViding thereWith a restricted 
annularSkimming OrifiCe,afirSt Set of annularly 
arranged SWirling VaneS poSitioned against the 
inner Wal of SaidtUbUlar COnduit member near 
the inlet end thereof,a,Second Set of annularly 
arranged Swirling VaneS p08itioned against the 
innerWalof Saidtubular COnduit memberinter? 
rnediate Said firSt Set Of Vanesand the inlet end 
Of SaiddiSCharge tube,arod member projecting 
longitudinalyinto Saidtubularconduit member 
from theinletendthereof andterminatingata 
point between Said SecondSet of vanesandthe 
inlet end of Saiddischargetube,mountingmeans positionedinfrontoftheinletendofsaidtubular 
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COnduit memberinSulatingly mounting Said rod 
With reSpect thereto,afirst disc-like discharge 
electrode Carried by Said rodin the Space be? 
tWeen Saidirst and Second Set of Vanes,8SeC 
ond disc-like dischargeelectrode carried by Said 
rod in the Space betWeen Said Second Set of 
SWirling Vanesandtheinletendof Saiddischarge 
tube,Saiddischargeelectrodes havingadiameter 
SubStantiallygreaterthanSaidrod member haV 
ing disCharge points Spacedfrom the inner Wal 
of SaidtubularCOnduit memberand Cooperating 
therewith to provide corona discharge When 8 
S0urce Of high electrical potentialis Connected 
thereaCrOSS? 
??An electrifed,centrifugalgas cleaning de? 

Vice comprising a,tubular COnduit member pr0? 
vidingagas Swirling and electrifying Chamber, 
Saidconduit memberhavingan OpengaSinletend 
and an open gas outlet end,a discharge tube 
having an OpengaSinlet end and an Open gaS & 
outletendandhavinganoutsidediameterSmaller 
than theinside diameter of Saidtubular COnduit 
member,Said discharge tube projectinginto the 
outlet end of Saidtubular Conduit member and 
being positioned Coaxialy with reSpect to the ? 
1atter,askirt member carried On the OutSide Of 
said discharge tube and faring OutWardly t0… 
wards the outlet end of Said tubular Conduit 
memberand providingtherewithareStricted an? 
nularskimming orifice,a first Set of annularly 
arranged swirling vanes positioned againSt the 
inner wall of Saidtubular COnduit membernear 
theiniet endthereof,asecond Set of annulary 
arranged swirling vanes positioned againSt the 
innerwallof Saidtubular Conduit memberinter? 
mediatesaidfirst set of Vanesandtheinletend 
ofsaiddischargetube,arod member projecting 
1ongitudinallyintosaid dischargetube from the 
outlet end thereof and terminating at a point 

? 

between said first and Second Sets of Vanes,40 
mountingmeanspositionedattherearofthe Out… 1etendofsaiddischargetubeinsulatinglymount 
ingsaidrod with respect thereto,afrst disc 

likedischarge electrode Carried bySaidrodinthe 
Space betweenSaidfirStandSecondSet of Vanes, 
aSecond diSC-like discharge electrode Carried by 
Said rodin the Space betweensaidsecond Set of 
SWiring Vanesandtheinletend of Saiddischarge 
tube,S8id discharge electrodes haVingadiameter 
SubStantiallygreaterthan Said rod member haV 
ing discharge points Spaced from theinner Wall 
Of Saidtubular Conduit memberand cooperating 
therewith t0 proVide COrona discharge When a 
SOurCe Of high electrical potentialis connected 
thereaCrOSS? 
8,An electrified,Centrifugalgas cleaning de? 

Vice comprising8 tubular COnduit member pro 
Vidinga,gas Swirling and electrifying Chamber, 
Said conduit member haVing an Open gas inlet 
endandan Openga80utletend,adischargetube 
havingan OpengaS inlet end and an Open gas 
Cutletendand haVingan OutsidediameterSmaller 
than the inside diameter of Saidtubular Conduit 
member,Said diSCharge tube projectinginto the 
OUtlet end Of Said tUbular COnduit member and 
heing p0SitiOned c0axialy With reSpect to the 
latter,aSet of annularlyarrangedSwirling vanes 
DOSitionedagainst theinner Wall Of Saidtubular 
COnduit member and Spaced fr0m the inlet end 
Of Said discharge tube towards the inlet end of 
Said tubular conduit member,and a disc-like 
discharge electrode inSUlatedly Supp0rted in the 
SpaCe between Said Set Of SWirling VaneSand the 
inletend0f S8iddischargetube Said disc-like dis 
Chargeelectrodes havingadiameterSubstantially 
the Same 8S the inSide diameter Of Said Swirling 
V8I18S? 
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