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Thisinvention relatesto asmokewasher 
orsmokewashingmachine whichisadapted 
to be used in connection with locomotive 
engines,boilers,heating plants orthe like, 
paticularyincities.and?anobject9fth? 
invention istoprovide a devicewhich will 
wash thesoot,cindersandthelike from the 
smokepriortotheissuing ofthesmokefrom 
thestack,therebyeliminatingthe blackob 
noxious foreign materials from the smoke 
permittingthelattertoissueina clean state 
and consequentlyeliminate the discoloring 
of buildings,thefouling of theair,etc.,as 
iscaused bywashedsoot containingsmoke? 
Anotherobject oftheinventionistopro 

vide a smoke washerwhigh contains 8 pas 
sageway between,the boiler and?the stack 
through which the smoke?travels and in 
which thesmokeissubjected tocrossstreams 
ofwaterforremovingthe soot,cindersand 
the liketherefrom,thewater passingunder 
forceimpartedthereto bysuitable pumpsso 
astothoroughlywashand cleansethesmoke, 
Afurther object of the invention is to 

provide in a structure as specifed means 
whereby the smoke may be directed tothe 
stack without passingthrough the washer, 
ifitisso desired andalsotoprovide.means 
whereby the,water may be removed from 
thewasherwhenit becomessoiled tosuch an 
extentastoimpairitscleansingordetergent 
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properties? 
Another object oftheinvention?istopro 

videaplurality ofrotarydevices forcuting 
up or breakingup thesmoke asitentersthe 
washer to insure more thorough cleansing 
thereof? 
Otherobjects oftheinventionwillappear 

in the folowing detailed description taken 
in connection with the accompanying draw ingswherein:? 
Fig.1isa topplan oftheimprovedsmoke 

washer? 
Fig,2isaside elevation oftheimproved 

smoke washer? 
Fig.3is an end clevation of the smoke 

washer? 
Fig.4is a fragmentary vertical section 

taken on the line4?4of Fig,2, 
Fig.5isa horizontalsectiontaken on the 

line5?5of Fig.4… 
Fig.6isa fragmentarysectionalview of 

the bottom of the washing chamber show 
ingthe closures forthe outlets. 

Fig.7isa detailofthemeansfor1ocking 
the doorsecuringmeans againstoperation? 
Fig,8isa detalofthe dooropeningand 

closinggears and associated parts 
Fig,9 is a transverse vertical section throughthewashingchamberandassociated 

parts? 
Fig.10is anenlarged detailview on the 

line,10?10 of Eig.2? 
Fig,11 is a detail horizontalsection on 

the_line11?11 of Fig,4? Fig_12isalongitudinalverticalsectional 
view through the?washer, 
Fig,13is afragmentary sectional detail 

viewtaken substantiaHy on line13?13 of Fig.2. 
,Referringmore_particularlytothe draw ings,theimprovedsmokewashercomprises 
anentrance compartment a whichisadapted 
to have communication with thesmoke out 
letof a boler,furnace orsimilarstructure, andthrough whichthesmokepassesintothe 
washing chamberproper?2.?Aplurality of 
rotarysmoke disintegrating blades ormem 
bers3 are provided whichare mounted in 
thesmokeentrance Iofthechamber(a),and 
are adapted to break up the smoke to pre 
vent heating of the top of the device and 
retard the force oftheissuingsmoke?The 
Smoke disintegratingmembers3are carried 
by a verticalshaft4 which extendsthrough 8 
aportion oftheentrance chamber(a)and 
is rotated through the medium of a train 
of gears 5 which are in turn operatively 
connected to a shaft 6,The blades3 will 
alsoserve to prevent the.draught,from re 
turningsmoke into the boiler?The shaft 
6is in turn rotated from a shaft 7 which 
extends transversely to the shaft6 and is 
connected thereto by means of beveled or 
mitergears8,A belt puley9ismounted 
upon the shaft 7 andis_adapted to be con 
nected by a belt or other suitable power 
transmittingstructure asshown at 10to a 
motor driven fan or blowerstructure11 of 
any approved type which is provided for 
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creatingadraughtthroughthesmokewash-( 
er?A conduit 11°extends from the outlet 
ofthe fan and communicateswith the com 
partmenta abovethe blades3. 
The mainportion oftheentrancechamber 

(a)iscomposed of aninnershel12and an 
outersheI,13which slidably engage one 
with the other and which have suitableribs 
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14 formed thereon,which engage_respec 
tivelywith thesections.12or13,Cushion ingsprings158re provided andengage the 
ribsi4t5provide a cushioning action be 
tweenthesections12and13. Limited move 
ment of thesections12and13ispermitted 
bymeansofthesprings15andasprovided 
by thespace17,so.asto preyent breakage 
ofthepartsunderthe force_ofthe products 
ofcombustion passingtherethroughandinto 
thewashingchamber2. 
Thewashingchamber 2extends horizon? 

taly and has a spiral screen 20positioned 
atits entrance,and extending a short dis 
tancetherein,Inwardlyfrom theinnerend 
ofthespiralscreen20arepositionedaplu? 
rality ofscreen?discs21?icharespaced 
one from the otherand through which the 
smoke must pass during_its trayel through 
the washing chamber?Thewashing cham 
ber 2comprisestheinner wal22forminga 
substantialycylindricalcasingin_whichthe 
screens20and2taremountedandthe Qater wal23which providesawaterghamber2? 
outwardy of the upper half of the_inner 
wal122,Theinnerwal22isprovidedwith 
a plurality of perforations 25 at spaced 
pointsso asto permit water to flow,from 
the chamber 24in criss cross streams sub 
stantially diametrically through the cham 
ber 21 to subject the smoke passingthere 
throughtocleansingstreams9fwater? 
Atube26extends longitudinalythrough 

the chamber2 alongthe axis.ofthe circu 
larinnerwal22anditiscarried byashaft 
27,Theshaft27isconnected bymeans of 
gears28with ashaft29,whichshaftis in 
turn connected bymeansof beveledgears?0 
totheshaft6sothat the shaft 27and tube 
26carried thereby wilberotated by9pera 
tion of the fan 11?The water chamber 24 
has inlet communication through Suitable 
ipes31 with pump structures 32 which ? thewaterunderpressureintothecham 

ber 24 causingit to flow_under,pressure 
throughtheopenings25,The.tube 26has 
inlets26?which communicate with thewater 
space24so_that water.willbe forcedthere 
throughandwillissuefrom thetubethrough 
the openings 33,moving in the,9pposte 
direction to the direction in which the 
streamsofwater movewhichenterthecham 
ber formed by the inner wall 22 through 
the openings 25 thus subjecting the_smoke 
to action from thestreams of waterflowing 
towards and from the axis ofthe cleansing 
chamber?The tube 26is connected to the 
transverse,pipe c in such a manner as to 
provide forrotatiQn of thetube?butatthe 
Sametime establish communication between 
the tube 26and the supply pumps32,thus 
alowingthetube26to rotate?at thesame 
time liquidis beingsupplied thereto? 
Thewater,andthesoot,cindersandother 

foreign matter which is washed from the 
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Smoke pass out of the cleansing chamber throngfsitableoötleš35?6áe??3ö 
upon which,the cleansing chamber 2 is 
rnounted,Thetank36has openings37 in 
itstop,byneans of whichitmaybefilled? 
and the wateris drawn out of the tank,bv meansofthepunpstructures32,andtravels 
in a Continuousstrean through the eleans 
ing chamber 2,back into the tank and throughthepunps,Sereensofanysuitable 
Structureasindicated?t 38arebrovidedfor preventingcinders,andotherforeign mate 
rialfrombeingsuckedinto the pumps dur 
ing their operation and returned to the 
cleansingchamber2. - 

Thesidewals39ofthetankö6arehing 
edy supported at the line indicated at±0, 
soastopermitthem_tobeswungoutwardy 
toemptythe water from thetankwhen the 
waterbecomessoiled tosuch an extentas to 
render it practicaly useless,The outlet 
doorsor hinged side wals 39of thetank, 
arenormaly held closed by means of ock 
ing.cams41 which are carried by suitable 
shafts42,Alloftheshafts42areconnected 
by means of beveled gears 43 to suitable 
verticalshafts44 whichareinturn connect 
ed by means of a regular gear 45 and an 
intermittent gear 46?to a second vertical 
shaft?7,Theverticalshafts47areconnect-° 
ed by means 9fsuitablebeveledgears?Sto 
horizontalshafts49,Al ofthe horizontal 
shafts extendingabout the sidesandacross 
theends of thetankare connectedfor unit 
ary rotation by means of beveledgears 50, 
and one,of the shafts,49is connected by 
means of ashaft51 andsuitablegearingas 
indicated at 52to a vertical hand shaft 5? 
upon which a hand wheel54ismountedso 
that when the hand wheel54is rotated the 
shafts49 will berotated which willin turn 
rotate the sh8fts 42 and move the locking 
cams4lout of bindingengagement with the 
hinged doors or side Sections 39,Imme 
diately after the cams 41 have becn swung 
out of locking engagement,the weight of 
the water will force the doors open upon 
their hinges and permit the water to How 
from the tanks?Afterthe tanks have been 
drained,the hand wheel54 maybe operated 
in a reversed direction?and inmediatey 
prior to the movement of the cams 41 into 
1ocking position?the doors or hinged side 
Sections 39 wilbe swunginto closed posi 
tion by means of the gears 55 which are 
carried bythe doors39and mesh with the 
intermittent gears 56 which are mounted 
upon theshafts49,Thegears56have por 
tions of their perimetersorfacesfreefom 
teethasshownat 57Soastopermitrotation 
of the shafts 42for certain intervalswith 
out rotating the shafts 49 permitting the 
elapsing ofsuficient timeto movethelock 
ing cams41 out of lockingposition before 
the doors 39 areswung open and alsoper 
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mittingthedoors39tobeswungintoclosed 
position beforethe shafts42arerotated to move thelockingcams41intolocking posi 
tion?This latter movementispermitted by 
means of theintermittentgears46? 
Emergency outlets 60 for the cleansing 

chambeF2are provided topermitthorough 
cleaning of the cleansing chamber and re? 
movalöfcindersor other foreign_material whichmightaccumulatetherein??heopen 
ings60are normaly closed bysliding ck 
sures61 which haveracks62on their under 
surfaces,Gears63mesh with the racks62 
and thesegears are carried by cross shafts 
64,Theshafts64 are connected to8 shaft 
65bymeansofbeveledgears66so8stoper 
mitsimultaneous opening of al9ftheout 1ets60?Ahandwheel68isprgvidedwhich 
isconnectedbysuitable beveledgears69to 
the shaft65topermit manualoperation of 
the closures61? 
The shaft51 and-consequentlythe shafts 

42and49are lockedagainst accidentalro 
tation by meansof a brake bar 70 whichis 
carried by a feed screw71 and is adapted 
to ,have,braking clamping engagement 
againstfriction wheels72whicharemounted 
upon the shafts51?Asuitable hand wheel 
73isprovided foradjustingthe feed screw 
71,and flat springs 74 are also provided 
whichengageagainstthe bar7Qandurgeit 
into frictional engagement with the wheel 
72,and alsourge itinwardyso astopre 
yent accidentalturning movement of the 
feedscrew 71? - - 

Attimesit may be desiredtopermitthe 
Smoketo passout efthe furnace boiler or 
thelike without passingthroughthesmoke 
washer and to 
doors.75areprovided.which doorsare_posi 
tioned on anangletothehorizontalandver 
tical,asillustratedin Figure13ofthedraw 
ings?The doors,75are normaly held in 
Closed locked positions bymeans ofloeking 
bolts 76,which lockingbolts haveracks77 
The racks77mesh with_gears78whichare 
mounted upon stub shafts 79?Stub shafts 
79°positionedat the axes ofthe doors have 
gears80 mounted thereon which mesh?with 
intermittent?gears?81carried byshafts 82 
and83whicharedisposed bekwthea?is of 
the hinges84 ofthe doors,The shafts82 and83arepositionedforopeningthedoors 
atoneside ofthe device,whie Correspond ingshafts86and87areprovidedforopen 
ingthe doorsattheothersides,slight difer 
encesin construction atthese points being 
necessaryowingtothemanner ofoperation, 
however?ail of the doors are locked b 
means oftheslidinglockingbolts76whie 
carrytherack77and with which thegears 
78 mesh? 
The shaft 82is connected bymeans of beveledgears88toashaft89whichisin 

turn connected by means of beveledgears… 

permitthis,?plurality9f 

99to ashaft91?Theshaft83isconnected 
tothe.shaft91by means ofashaft92and 
Suitablesets of beveledgears?Theshaft91 
isinturn connectedbysitablegears93with 
8 shgft 9?which extends throughout the 
kngth of the vasherand hasa hand wheel 
95thereontopermit manualrotation ofthe 
shaft94 for opergtingthe lockingbolts76 
andopeningthe doors75?Theshaft94is 
connected by means of ashaft96with a 
shaft 97 which shaft is in turn connected 
through suitable beveledgears asindicated 
at 98 with the shafts86and87? 
Owingto the construction of the inter mittentgears81,whentheshaft94ismanu 

aly rotated,the,gears 78 wilbe operated 
throughthemedium ofthegears99tomove 
the locking bolts76outoflockingposition, 
after which the doors will be.swung open 
upontheir hinges by continued rotation of 
theshaft,permittingthe smoketopassout 
wardy out of‘the washer without passing 
through the cleansing chamber 2?During 
the closig of the doors thereversed action 
takes plce, 

It wilbe &pparent from the foregoing 
deScription taken in connection with the 
8ccompanying drawings that the smoke 
from theentrancechamber(a),which cham 
ber reeeives the smoke from a boiler,fur 
nace o? Hke structure,wil pass in an 
upwardy direction through this entrance chamberonitsjourneytoward thewashing 
chamber 23nd duringthe passage of the 
smokeinthis directionthesmokenecessarily 
Comes into contaet with the rotary smoke dsintegratingplates3?Abovethe plates3 
thesmokerneets theair drawn from theat 
mosphereand forcedtoward the chamber 2 
bythe fan11,The force oftheaircarries thesmokeintothewashingchamber2where 
the smokefinds exit from this washing 
chamber through thescreen member 2/pro vidingtheendwal3’ofthewashingcham 
ber·atthe discharge.endthereof,As the 
smokeentersthswashingchamber?acer 
tain amount willtravelin the direction in 
dicated bythearrowsin Fig.12intocontact 
with the spiral screen member 20 and 
through the spiralpassage20‘attheintgke 
end,21”ofthe?was?ng?chamber provided 
bythemember20?Thisspiralscreen mem 
ber20servesinits principalcapacitytoar 
restthe heavierunburned particles of.com 
bustionand causesthese heavierparticlesto 
trayel?18 path throughthespiralpasage 
to be deposited within the washing cham 
ber untilremovedtherefrom bythestreams 
ofwaterwhich continuallyfushtheinteriop 
of the washing chamber,certain of said 
streams beingrepresented by arrows,Fig, 
12, 
The streams of water from thetube 26 

are direeted radialyfrom the longitudinal 
axisofthewashingcbamberandthestreams 
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from theperforations25aredirected trans 
versely ofthewashingchamberasshown by 
certain arrows,Fig.12,Thefner unburned 
particulesofcombustionarearrestedintheir 
passagethroughthewashingchamberbythe 
?arioüsspaced screen members 21 and are 
likewise depositedwithin thewashingcham 
ber to be fushed therefrom bythe various 
streams ofwaterintothe tank 36to await 
removal therefrom?The smoke less such 
particles of combustion as have been re 
moved bythe variousscreen members.con 
tinuesitscoursethrough the washingcham 
ber to fndexit throughthe screen member 
2^atthe dischargeendofthe washingcham 
berasbestiustratedinFig,12ofthedraw 
?D?S? - 

? herein mentioned a motor driven fan 
which hasits fan blades(not shown)op 
eratinginthechamberaisprovidedforcre 
ating a draft through the washing_cham 
ber2. Whilethismotor driven fan is pro 
vided primarilyfor_this,purpoSeitis 8lso 
apparentfrom the description herein taken 
in connection with the accompanyingdraw 
ingsthat this motor_driven fanis utized 
forrotatingthe tubularmember 268nd the 
disintegrating plate83?By increasing the 
draft through the washing chamber 2, 
through the medium of the motor driven 
fag,itis manifest that_the ugburned par 
ticles of combustion will be brought into 
contact with thescreen members with great 
force and due to this fact these unburned 
? of combustion are_thrown away rom the screen membersto fnd lodgement, 
within the washing chamber to be,fushed 
therefromin the manner herein setforth? 

Itis,of course,to be understood thatthe 
invention may be constructedin9therman 
ners andthe partsassociatedin diferentre 
1ations and,therefore,I donot desire to be limitedin?nymannerexceptassetforthin 
the claimshereuntoappended? 
Havingthus described myinvention what 

I claimis:? 
1.In asmoke washer,an outerwalform 

inga cleansing chamber having a spiral 
screenthereinatitsentrance andextending 
ashort distance within the chamber,a plu 
rality of,transyerse straight screens posi 
tioned within the chamber in spaced rela 
tion from theinnerend ofthespiralscreen 
tothe outlet of the chamber,aninner wal 
surroundingsaidscreens,said outer andin? 
ner wals defning a waterchamber,said 
innerwalprovidedwith aplurality ofper 
forationstopermitthe entrance ofwaterin 
streams into the cleansing chamber,8 ro 
tary tubeextending?8xialy,through ssid 
cleansingchamber and providedwith 8 plu 
rality of?perforations?means for forcin 
water underpressurethrough saidtube an 
outofsaid perforations,awater tank posi? 
tioned for receiving the water from said 
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cleansing chamber,outlet doors for said 
tank,&nd measforreleasablysecuringsaid 
doorsin closed Dosition? 
2.A device * class describedinclud 

ing_a body defining a washingchamberin 
cluding an intake and a discharge end,a 
member at the intake end defning a spirak 
? spaced.screen menbers arranged 
ongitudinalywithin the washing chanber 
betweenthesaid member and the discharge 
end,8nintake conduit communicatingwith 
the chamber at the intake end,rotatable 
meansfor dischargingliquid radialy from 
the longitudinalaxisof the washingcham 
ber,meansforsupplyingliquidtosaid dis 
charge means,means forrotatingsaid dis 
charge means,and means operable by the 
means for rotating the discharging means 
for compeling passage of smoke through 
? washing chamber from the intake con 
uit? 
3.A device of the class describedinclud 

ing wal portions defining a liquid tank,a, 
body,above the tank defining,a,washin 
chamber in communication with the liqui 
tank and including an inlet and discharge 
end,an outer wal around said body defin 
ingtogether,with the body a.liquid cham 
ber,there being perforationsformedin the 
body,efecting communication between the 
liquid,chamber?and the washing chamber, 
&nd means confnedin the liquid tank for 
deliveringthe liquidin said liquid tankun 
derpressure tothe liquid chambertobedis 
chargedthroughthe perforationsunderpres 
sureinto the w8shing chamber,8nd means 
whereby said discharged liquid is returned 
? the washing chamber into the liquid 
tank? 
4.Adevice ofthe class describedincluding 

walportions.defininga liquidtank,a body 
above thetank defining8 washing chamber 
in communication with the liquid tank and 
includinganiqetand dischargeend,$reen 
means disposedin Spaced relation with re 
spect to.eachotherin.alongtudinal direc 
tion with respect to the washing chamber, 
an outerwalaround said body definingto 
getherwith the body8 liquid chamber,there 
beingperforationsformedinthebodyefect 
ingcommunication between the liquid cham 
ber?8nd thewashing?chamber,ad.means 
confnedin the liquid?tank for delivering 
theliquidinsaidliquidtankunderpressure 
to the liquid chamber to be discharged 
throughtheperforationsunderpressureinto 
the washing chamber,and meanswhereby 
said discharged liquid is returned from the 
washing chamber into the liquid tank? 

5. In8smokewasher,aninnerwalforn 
inga cleansingchamber,8 perforated tubu 
larmember mountedin the cleansingcham? 
ber and disposed axialy?thereof,spaced 
screens mountedin said chamber and dis 
posed transversely thereof about the tubu 
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larmember,the wal of the chamber being 
perforated,an outer wal surrounding the 
chamber and forming therewith a water 
space?across-pipe mountedin the cleansing 
chamberand communicatingwith thewater 
space?said tubular member communicating 
at one end with the cross-pipe and being 
mounted forrotation,meansfor supplying 
waterunderpressuretothewaterspace,and 
meansforrotatingthetubularmember, 

6. In asmokewasher,aninletwalform 
inga cleansingchamber,aperforated tubu 
larmembermountedin the cleansingcham? 
ber and disposed axialy thereof,spaced 

Screens mounted in said chamber and dis 
posed transverselythereof about the tubu 
larmember,thewallofthechamber having 
its upperportion perforated?an outerwal 
Surroundingthechamberandformingthere 
with a water space,means forsupplying 
water underpressuretosaidspace,andout 
1et membersextending_from thelowerpor 
tion ofthe cleansing chamber_through said 
waterspace,the tubular member communi 
catingwith saidwaterspace, - 
IntestimonywhereofI afixmysignature? 
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