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UNTTEDSTATES PATENT OFFICE. 
FRANKE.BACHMAN,OFPORTHENRY,NEwYORK 

GAS=WASHER? 

No.844312, Specification of Letters Patent? 
AppicationfledJannay27,1905,8edalNo,242947, 

Zo C/Zohony?noz/cozzce772: 
Beit knownthatJ,FRANK E.BACHMAN, 

of Port Henry,Essex county,New York, 
haveinventedanewandusefüGas-Washer, 
of whichthefolowingisaful,clear,andex 
act description,reference being had to the 
aCCompanyingdrawings,formingPart ofthis 
specification,inwhich? ? 

Figure1 is a side elevationshowing one 
formofmyimprovedgas-washer,Fig2isa 
CentralverticalSection ofthesame,Pig,3 
is8topplanView?Rig.4is8 detalviewOf 
thespiralshelf??ig.5isasegtionalsideele 
vation of8 modifed form,showing8 gas 
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washeranditsconnegtions,Fig,6is&ver? 
ticalCentralsectonshowing8 modified and 
simpler form,Fig,7is a Cross-Section of 
?g,6,8nd Egs.8and98reyiewssimiagto 
Figs.6and7,respectivey,showinganother 
formoftheinvention? 

Myinventionrelatesto apparatusforsep 
aratingdustfromgases,andis designedto 
provide asimple andeficient 8pparatus of 
?his character by which the dust wil be 
thrown outwardy by?Centrifuga,force 
againstawal,fromwhichitiswasheddown? 

TheinventionConsistsinapparatuswhere?? 
bythegasisgivenarotarypath,spray-pipes 
being?sedfor washing_the deposited dust 
fromthe casing Onwhich the dustis depos 
itedbycentrifugalaction? 
Theinventionfurther Consistsin the pre 

ferredformingivingthegas aspiral p8th, 
thespray-pipesbeingusedtowashthe dust 

35 bothfromthespiralshelfandthegasing, 
Italsoconsistsinthe construction andar 

?angemeht?of_theparts,ashereinafter more 
,fulydeseibedandclaimed, 
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Inthedrawings,referringtothe_form o? 
Figs.1tQ4,2representsanoutercylindrical 
VerticalshelorCasinghaving8 bottom por?? 
tion3,whichispreferaby ofCOneshapeand 
terminatesinappeorchannel4,enteringa 
water-Sealingtrough5,The Upper portioy 
6ofthecasingispreferablyoffrusto-gonical 
shape,8ndfromitextend downwardytwo 
concentric shels78nd8?These shelster 
minateabovethelowerendofthecasingand 
form concentric annularchambers98nd10.1 
Ineachchamberaspiralshelf1lissupport 
eduponsuitablearms12,theseshelyesbeing 
slghtlynarrowerthanthewidthoftheannu 
larchambers,sothatanarrowspac?isleft 
betweentheirouteredges andthe wals of 

the upperfrustg-conicaportionthrougha 

PatentedFeb19,1907, 

condü13,whichpreferabyleadsintangen-? 
tialyornon-radialy,althoughthisisnotes 
Sential? · 

located a partition or b8fie 14,which ex 
tendstotheinnershel7,thuseompelingthe 
enteringgasestoflowaroundthe shels7and 
8in one direction andfowinaspiralpath 
overthe shels untitheyreachtheir lower 
ends,Theythen pass Up within theinner 
shel7throughtheoutlet-fue15tothe out 
let-port16? - 
Duringthe downwardpassageofthegases 

overthespiralshelvesthe centrifugalaction 
wilcausethe dust to deposit uponthe Outer 
wals and upontheshelves,andthe dustis 
washeddownfromthesesurfacesbySuitable 
water-spraypipes,Intheformshownpipes 
17arearrangedtothrowwateragainstshels 
2,7,8nd8,8ndppes188Tearrangedtospray 
water uponthespiralplates Orshelves, 
orderto more efectualyretain the water 
upontheshelves,Ipreferably_providethem 
withlongitudinalgroovesorchannels_19,as 
showninthe detaiedCross-Section of Rig.4, 
the water Howing down along the spiral 
shelvesthroughthesechannels,I?itis_de 
sired to further wash the gases afterthey 
havereachedthelowerendsoftheshelves,I 
Imayprovidespray-pipes20withinthe CeQ 
tralchamberorfuewhichsuppyadescend 
ingshower of waterthroughthe ascending 
Currentofgas,thewaterpaSsingintheoppO 
sitedirectiontothat ofthegas,Asthegas 
andwatermixwheretheyarecoldest,ifSuf 
fcient wateris used to Coolthe gas,any 
steam whichisformediscondensed,sothat 
nowater-vaporiscarriedalongbythegasto 
loweritsefciency,Thevariouswater?pipes 
aresuppliedwith suitableyalves,andthe 
ppes for spraying the shels may have a 
plüg-cocktoprovideforwashingand clean 
ingofthepipesifanyoftheopeningsbecome 
Clogged, ?· 
Imthe use ofthe devicethe dust-Carrying 

gas Howsinaspiralpathfrom the_top.to 
vard the bottom of the washer,the dust 
particlesbeing moved by Centrifugalforce 
againsttheinnersurfacesoftheshels2and 
8anddroppingon thespiralshelves.?Asal 
thesesurfacesarebathedwithwater,thedust 
isimmediately picked up and carried down 
andwashedoütofthe deviceintothewater 
seal,whence it passes through the sewer, 

Atoneside ofthe inlet-channelis 
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55the chambers,The düst-ladengasenters10wingtothearrangement of?heapparatus,rro 
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thedustsremovedwihasmaamountof 
onyreducedtoasmalamount, water,sothattheinitia heat ofthegasis 

Therose? 
spraysintheascendinggurrentofgasarenot 
Usuaynecessary,as Ihavefoundthatthe dustisveryefectualyremovedinitsdown 
wardpassage overtheshelves, - 
The?apparatus may be used without the gentraluptake,8sinfg,5,Inthisform2^ 

is the outershel,and7/8nd8 areinner shels_thegaspassinginthrough the ppe 
13/?Jnthis Casethegasafterreaehingthe 
lowerend of the shel8/flows outfron the 
bottom ofthewasherthroughthe oftake21… 
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LQthisfgure Ishowageneralargangement 
of the washerin.connection with a dust 
catcher of a blast-furnace,Inthiscase,22 
is the dust-catcher,into which the down 
comer23fromthe blast-furnaceleads,The 
ppe13 eadsfrom the downcomerlateray 
inf^thewasher,andthe oftake21,whichin thuscaseisatthebottom,leadsintothegas 
main24,fromwhichitistakentothe boiers 

5 
Orotherplace ofuse, - - Theimportantfeature ofmyinventionies 
ingäusngthegastofowinarotarypathor 
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swirlwithin?cylnder9r gasing,thewater 
beingsprayed against the_inner_face of the Casingorcylindertowashdownthedustcar 
ried againstit by centrifugalforce?Imay 
therefore doawaywith the spiralshelfand 
drect?thegasinto a casingiatangentia 
direction orin a non-radialpath,sothatit 
wilcause aswirlorrotaryflow within the cylinder,Thusin Figs,6and7?show a 
Casing2°with agas-admission ppeorchan? 
nel13",whichentersitstopin 8tangential 
ornon-radia direction,Inthisform [have 
shown the outlet-channe?15°asextending 
down within the cylinder?concentricaly 
therewith,25 is a,perforated water-box? 
Inthis form thegasentersthe top ofthe 
Cylinder,Swirls aroundin 8 rotarypathin 
descending,soastothrowthe dustagainst 
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theinnerfage of?the gasing-wal,8ndthen 
flows upwardythroughthecentra oftake? 
The waterfows downovertheinnerwalof 
the casingandwashes downthe dust,8s be 
fore, - · 

Intheform ofFigs.88nd9Ishowthein? 
let-channel13°asenteringatthe botton of the washer-casing2°in ätangentialdrec 
tion?Inthisc8sethegasfowsin8Swirlor 

55 
spiralpathrhie ascending andpasses out 
throughthetopoutlet15°?Inthiscasethe 
The.advantages of myiyentions_result fromtherotarypaththroughwhichthe_gas 

65par8tusisfoundtoremovethe dust So 

fows,which efectualy deposits the dust 
uponthe_wals ofthe_passage,8lsofrom the washingdownofthedüstoverthesesurfaces 
andthesmalreductionintheinitialeatof thegases owingtothe S?alamount ofwa terwhichisneeessary,Inpracticethe ? 

described. 

cientythat ?? in the uptake, 
where thisäptake is used,8rénot found necessarywfere 
boiers? v ? · 

I have shown thegasasflowingthrough 
two concentric ? chambersTrovided withspjralshelves,wheresuchspiralshelves 
are used;butonesuchannularchamber and 
shelf may be used or any desirable number 
of such chambers and shelves,8nd many 

gasiscleanedforstovesor 

othervariations may be madeinthe form 8ndarrängement oftheghamber,theme8ns 
forwashingdown the dust, ?he? 
partswithout departingfrommyinvention? 
?claim?” · - 

1.I? a gas-washer,a stationary_cylin 
dricalvertigaly-extendingChamber,having aninletandanoutletforthegas,meansfor 

75 

directingthegasinahelicalpaöhthroughthe 
chamber,and meansforwettiggtheinner 
cylindrical wal of?the chambe without sprayingthegas;substantialyasdescribed, 
2,In a.gaš-washer.a,statiopary,cyjn dröal vertigaly-extendingehamber,having aninletandanoutletforthegas,meansfor 

directingthegasinahelicalpaöhthroughthe ehamber,8ndmeansadjacenttheinnercyi? driealwaloftheehamberforwettingsad 
walwithoutsprayingthegas; ?y 
asdescribed, , ) 
3?In agas-washer,an annularchamber havingastätionaryspiralshelforpaththere 

in,C9nnectionsaranged topassdgst-ade? gasthroughthechamberandoverthespiral 
shelf,and meansforwettingonecylindrica 
wal o?the ghamber without sprayingthe 
gas;Substantialyasdescribed? ? · 
4,In gas-washers,an annular chambep havingastationaryspiralshe?theren,said chamberextendinginaverticaldirectionand havingwaterspraypipesinitsupperport?? 

arranged to directwateragainst the outer 
walwithoutsprayingthegas,and me8nsfor 
passing gases downwardy through?said 
@hamber_andovertheshelf;substantialyas 
described, · ,· - 

5,In agas-washer,8m annular chamber hayingaspiralshelfextendingfromitsinne? walto8pointadjacenttoitsouterwal,8nd 
meansforwettingtheinnersurface ofthe outerwalwithoutsprayingthegas;substan 
tialyasdescribed? - “ 
6?In agas-washer,8 pluralityof annular Chamberscontainingstationaryspiralshelves 

andanoftake-fueformed bytheinnerwal 
oftheinnerannular Chamberandarranged 
to lead the ? in theoppositedirectionto thatintheamularchambers;substantialyas 
7,In agas-washer,anannularchamber 

95 

Too 
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Contaningast8?onaryspiralshelf,8n of take-fueformedbytheinmerwalofthe8h 
?ularchamberandarrangedtoleadthegas intheoppositedrectiontóthatinthean?? 
larchaiber,and meansforwettngthei? 
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ner surfaceoftheouterwalofthechamber 
without spraying the gas;Substantialy as 
described, - 

8,In,8gas-washer,8n annula?Chamber containingastationaryspiralshelt,an of 
take-fueformed bytheinnerwalofthe an ?ularchamberandarrangedtoleadthegas intheoppositedirectiontothatinthe8nnu larchamber,andmeansforwettingtheinner 
surface oftheouterwalofthechamber;sub 
stantialyasdescribed, * 

9. In agas-washer,an annular chamber Contaninga_stationaryspiralshelf,an of? 
take-fue within the annular chamber and 
arrangedtoleadthegasintheopposite di 
rectiontothatinthe annularchamber,8nd spray-pipesintheannularchamber;Substan 
tialyasdescribed? - 

10,Inagas-washer,anannularchamber 

containing astationaryspiralshelf,an of 
take-fuewithin the anndar chamber and 
8rrangedto leadthegasintheopposite di 
rectiontothatinthe annularchamber,8nd spray-pipesinthe annularchamber andthe return?ue;substantialyasdescribed? 
?11,In a?gas-Washer,a.stationary vert 
caly-extending cylindrical chamber having agas-outlet,8gas-inletthereforextendingin 
8 mon-radialdirection,andawater-distribut ing device8rrangedto flow water oyerthe 
innersuface ofSaidcasing;Substantialyas 
described? ”? 

IQtestimonywhereofI have hereunto set 
myhand? - - 

FRANK E.BACHMAN? 
Witnesses: 

?.D,ERAUNFELDER, 
Q.?·GoBEL, ? 
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