
3.588950 D,E,MARSHALL 

MACHINE FOR PRODUCING LAUNDRY PRODUCTS 

June29,1971 

3 SheetS?Sheet 1 1968 Fil6d Nov. 

1NVENTOR, 
Z22?4ZD & /4R?ZZ 

BY 

  



June29,1971 D,E,MARSHALL 3.588.950 
MACHINE FORPRODUCING LAUNDRY PRODUCTS 

Filed Nov?5,1968 3 Sheets?Sheet2 
  



June29,1971 D,EMARsHALL 3.588,950 
MACHINE FOR FRODUCING LAUNDRY PRODUCTS 

3 Sheets?Sheet 3 

1 
4772G/E/ 

  



UnitedStates PatentOfce 3.588.950 
Patented June29,1971 

3.588.959 
MACHNE?0??"ROD?JCING?AUNDRY 

PRODUCTS 
Donald E.Marshal,4904Sunnyside Road, 

Edina,Minn?55424 
Fied Nov.5,1968,Ser.No.773.585 

Int?@I?B22d?3/00 
U.S?C??18?2.5 29 CIaims 

An improved machine and method for producing a 
Iaundry product comprising generaly spherical beads 
formed from particles of soap,synthetic detergent,or 
the like.In the machineand method ofthisinvention,the 
I>articlesareformedinto an annularfuidized bed of par 
ticlesandgasinarotatablechamberasaresultofrelative 
lyhighspeedrotationofthe chamberand continuousintro 
duction ofgasinto the rotatingchamber,Periodicalythe 
particlesaretumbledinthe chamber byabruptlyreducing 
the rotationalspeed of thechamber.The particlesmay be 
treatedinthe chamber bytheintroduction offiuidsonto 
the particlesin therotatingchamber.The machine ofthe 
Dresentinvention alsoincludesnovel meansforintroduc 
ingthe particlesinto the rotating chamber,forremoving 
the beadsfrom therotatingchamber,forintroducinggas 
under pressure into the rotating chamber to fuidize the 
particlesinthe annular bed,and forrecirculatingthegas 
exhausted from the chamber back into the rotating 
chamber? 
The generaHy spherical beads of Soap,synthetic de 

tergentorthe like produced bythe machine and methodof 
thisinvention are relatively dense,have a relatively low 
noisture contentand mayinclude one or more outerlay 
ersor coatings of solidifed treatingfuid,witheach bead 
containingsubstantialy the Same materials and propor 
tion of materialsas are in the other beads? 

BACKGROUND OF THE INVENTION 
This invention relates to an improved machine and 

methodforproducinglaundry products,and more par 
ticulariy,to animproved machineand methodforproduc 
inga novel dense,low moisture,generaly Sphericalbead 
of soap?detergentorthe like?The beads of the present 
invention may consist of nucleus of one type of laundry 
materialand an outer continuous layer(s)of Other laun 
dry materials? 

Inthe past,conventionallaundry products,suchasthe 
particles of Soapandsynthetic detergents,have beengen· 
eraly madein conventionalspraytowers.These particles 
have hada generaly irregular shape,have been porous 
and have had a moisture content of above ten percent 
byweight?Alsoin the past,sphericalbead products have 
been shaped in conventional“pill roling”machinesin 
which the products to be shapedare placedin the large 
drums or chambers and rotated therein at a relativey 
iow rotationalspeed So thatthe products orparticlesare 
continuouslytumbledin the drum? 

In contrast,the machines of the presentinventionin 
cludearotatable,horizontally disposed chamberinwhich 
the particlesto be shaped and/ortreatedarerotatedata 
relatively high Speed Sothatthe particlesformanannular 
bed or layer about the centrallongitudinalaxis of the 
chamber and adjacent to the side Wall of the chamber? 
Gas under preSSure is continuously introducedinto the 
rotatingchamber Soastofluidizethe annularbed ofpar 
ticies So that the particiesin the bed are in a constant 
State of agitated motion whereby the particlesare con 
tinuousy contacting or striking adjacent particles and 
thewalsofthe chamber.Periodicallytherotationalspeed 
of the chamberisreducedfrom said relatively high speed 
to an intermediate Speed?The intermediate speedis se 
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kdedS9thatthecentrifugalforceactingontheparticles 
islessthanthegravitationalforceactingthereonwhere 
bytheparticlesinthe uppersegmentofthechamberfal 
awayfrom thesidewalofthechamberandarecastdown 
upon_thelowersegmentofthechamberandthe particles 
therein·Thistumbingcompactsand hardensthesurface 
of the particlesandassistsin shapingthe particles, 
The machines of the presentinvention haveaunique 

?n-plenum chamberassemblywhichincludesapluralityof 
fan blades mountedoneachoftheendwaHsofthecham 
berat Points equi-Spaced from each otherand spaced 
radiajyinwardy from the side wal ofthe chamber.A 
plurality of holesaredriledintheendwalsofthecham 
beradjacentto,butspacedradialyinwardfromtheside 
Wal.thereof A plenum chamber extendsradialy out 
Wardy from each of the fan bladesto the peripheral 
edge ofthe chambersothattheradialouterendsofthe 
plenum chamber overlies one ormore of the holesand 
connects the holes with the base ofthe fan blades?The 
longitudinalaxesofeach ofthefan bladesandtheplenum 
chambersis disposed atan acute angle witharadius of 
therotatingchamber,with the fan blade beingpositioned 
ahead,relativetothe direction ofrotation ofthechamber, 
of the reSpective holes with which the fan bladeiscon 
nected by the plenum chamber,whereby the plenum 
chambers assistin the movement ofgasradiallythrough 
the plenum chamberandthroughthe holes, 
Therotatingchamberispositionedinashroudandgas 

isintroducdinto the shroudfroma motordriven blower? 
The gasin the shroud may be heated priorto itsintro 
duction into the rotating chamber and after the gas 
passes through the annular bed offiuidized particlesand 
gasin the chamber,the gasis exhaustedfrom the cham 
ber through an aperture located adjacent the central 
longitudinalaxis of the chamber,A portion of this ex 
haust gas may be recirculated backinto the interior of 
the shroud afterpassingthrough afiter,In anotherem 
bodiment of the machine of the presentinventiongasis 
introducedinto the rotatingchamber by meansofacen 
tral manifold mounted On One Of the end Wals of the 
chamber and a plurality of radial and transverse tubes 
interconnectingthe manifoldwith the chamber?Themani 
foldisconnected with a Source ofgasunderpressure Such 
asa rotary compreSSOr, 
The machines of the present invention also include 

novel means forintroducing particlesinto the rotating 
chamber,forremoving beads from the rotatingchamber 
and forintroducingliquid fortreatingthe particlesonto 
theparticlesin therotatingchamber? 

Therefore,itisthe primaryobjectofthe presentinven 
tionto provideanimprovedmachineand methodforpro 
ducing a laundry product comprising dense,generally 
spherical beads which may have a nucleus of One mate 
rialand an outer layer of Othermaterials? 
Anotherobjectof the presentinventionisto prCvide an 

improved machine for shaping and treating particles of 
soap,synthetic detergentandthe like whereinthe particles 
to be shaped and treated are positioned in a rotatable 
chamberwhichisrotatedatarelatively high speed Sothat 
the particlesform and maintainageneraly annular bed 
aboutthe centralaxis ofthe chamber;whereingasiscon 
tinuously introduced under pressureinto the annularbed 
Sothatthe particlesthereinarefuidized,and wherein pe 
riodicaly the fuidized particlesin the bedare tumbled 
in the rotating chamber?Arelated object of the present 
inventionisto provide an improved machine ofthe type 
described whereinthe Speed oftherotatingchamberispe 
riodicalyabruptyreducedfrom therelatively high speed 
to anintermediate speed whereby a portion ofthe fuid 
ized particlesfalawayfrom the UpperSegmentofthero 
tatingchamberandarecastdown uponthelowersegment 
of the rotating chamber?Astilfurtherrelated objectof 
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the presentinventionisto provide animproved machine 
of thetype described wherein therotationalspeed of the 
chamberis quickly returned to the relatively high Speed 
aftera reductionin rotationalspeed sothatthe annular 
bed offiuidized particlesand gasisagainformed? 

Stilanother object ofthe presentinventionisto pro 
vide animproved methodof shapingandtreating particleS 
of Soap,synthetic detergentandthelike wherein the parti 
clesare rotatedina chamberatarelatively high speed 
sothattheparticlesformandmaintainageneralyannular 
bedabouttherotationalaxisofthe chamber;wherein the 
particlesarefiuidizedinthe annularbed bythe continuous 
introduction ofthegasunderpressureintothe bed;and 
wherein periodicalythe fiuidized particlesaretumbledin 
the rotating chamber?Arelated object of the presentin 
Ventionisto provide animproved method ofthetype de 
Scribed wherein the particlesaretumbledin the chamber 
byreducingthe rotationalspeed ofthe chamberfrom the 
relatively high speed to anintermediate speed wherebya 
large portion of the fuidized particlesfallawayfrom the 
Side Wall of the chamberandare castdown onalower 
Segmentoftherotatingchamber;andwhereintheannular, 
fuidized bed of particles and gasis reformed again by 
quicklyreturningthechambertotherelatively high speed? 
Another object of the presentinvention isto provide 

animprovedlaundry productofthetype described which 
comprisesa plurality of substantialy sphericalbeads hav 
inga densitygreaterthan fftypoundspercubic footand 
a moisture content of less than fve percent by weight; 
whereineachofthe beadsconsistsofanirregularlyshaped 
nucleus andat leastone continuous layerformed about 
the nucleus;and whereineach ofthe beads containssub 
Stantialy the Same materialsand proportion of materials 
asareinthe otherbeadssothatallbeadsare Substantially 
chemicalyidentical? 
Theseandotherobjectsofthepresentinventionwilbe 

COme apparent from the accompanying Specification, 
claimsand drawings? 

DESCRIPTION OFTHE DRAWINGS 

FIG,1isaverticalcross-Sectionalview ofanimproved 
nachine embodying the principles of the presentinven 
tion? 
FIG?2isa partialvertical cross-sectionalviewtaken 

alonglines2—2in FIG.1? 
FIG?3isa perspective view ofafanandpienum cham 

ber utilizedin the machine shown in FIG.1? 
FIG?4is a vertical cross-sectionalview taken along 

lines 4?4in FIG?1 and showingthe annular1ayer of 
fuidized particlesand gas formedin therotatingcham 
ber? 
FIG?5isa vertical cross-sectionalview takenalong 

lines4?4in FIG?1and showingthe particlesinthero 
tating chamber beingtumbled duringa periodin which 
the chamberisrotatingatanintermediatespeed? 
FIG?6is a vertical cross-sectionalview taken along 

lines4?4in FIG.1and showingthetroughinposition 
forremoving beads from the rotatingchamber? 
FIG?7isa partial,Vertical cross-sectionalview ofan 

improved machine,embodyingthe principlesofthe pres 
entinvention,which hasamodifedmeansforintroducing 
gasunder preSSureintothe rotating chamber? 
FIG?8isa partial,verticalcross-sectiona1viewtaken 

alonglines8?8in FIG.7? 
DESCRIPTION OFTHE PREFERRED 

EMBODIMENT 

Animproved machineembodyingthe principles ofthe 
Presentinventionisshowngeneralyat11.Themachine 
1l includesa sheet metalshroud12whichissecured to 
thefoor13bya plurality of conventionalfasteners,not 
shown·Theshroud12isconstructedsoastopreventthe 
leakage ofgasfrom theinteriorthereofduringtheopera 
tion of the machine andincludesa frontwal114,atop 
Wal15,arearwall16anda bottomwal117whichslopes 
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4 
forwardly,or to the leftas shown in FIG?1,A hinged 
clean-outdoor18islocatedinthe frontwal?4,nearthe 
foor,and permitsaccesstotheinteriorofthe shroudfor 
the purpoSe ofremovingdirt,dustandthe liketherefrom? 
The centralportion19ofthefrontwall14oftheshroud 

12isfared outwardly,orinother words,projectsto the 
left asshownin FIG?1,Acentralaperture2?isformed 
in the portion 19,and a tube 22is secured within the 
aperture 21sothatapproximately one-third of thetube 
projectsforwardyfrom thefrontwal114,andsothatthe 
right end 23 of the tube 22 extends within the shroud? 
ACOnventional,annulargasfilter24ispositioned within 
the tube22andis designed topermitgastopassradially, 
with respect tothe centrallongitudinalaxis of the tube, 
therethrough?The righthand portion of the tube22,i.e, 
thetwo-thirdsportionthereofpositionedwithintheshroud, 
is perforated So that gas may pass from the interior of 
the tubeinto the interior of the shroud12?Aremovable 
cover25tightlyclosesthe projectingleftend ofthetube 
22SO aStO preventleakage Ofgastherefrom? 
Agas exhaust conduit26is positionedin communica 

tion with theinterior ofthe tube22Soasto permitgas 
to be exhaustedfrom the tube andthusfrom the shroud, 
A conventionalgas flter27is positionedinthe conduit 
26andis utilized to flterand remove any dirt,dustor 
like materialsentrainedin the exhaustedgas? 
Ageneraly cylindrical,rotatablechamber28ismount 

edwithintheinteriorofthe shroud12onthefangedend 
29Ofarotatable shaft3?andisarrangedsothatthe cen 
trallongitudinalaxis of the chamber28,shaft3?andthe 
tube22are coaxial.The shaft31projectsintotheshroud 
through a conventionaly Sealedaperture32mountedin 
the Tear wall16 of the shroud?The dimensions of the 
interior ofthe shroudare suchthatwhenthe chamber28 
is positionedwithinthe shroud,asshownin FTG.1,there 
isample clearance betweenthe chamberandthewalsof 
the shroud wherebythe chambermay berotated within 
the shroudat relatively high speeds without danger of 
COntact between the rotating chamberand the wals of 
the shroud? 

Adjacenttotherearwall16,theshaft3?isjournaledin 
conventional bearings33carried byapedestalsupport34 
whichis mountedonthefoor13.The otherend35 ofthe 
Shaft31isjournaledina conventiona1bearing36which 
is carried bya Second pedestal Support37alsomounted 
on the foor 13,A plurality of sheaves or puleys38 
are mounted on the shaft23 adjacent the bearing36. 
Thesheaves38areadaptedto bedrivenbytheV-belts39. 

ACOnventionaltwo-speedelectric motor40ismounted 
On a SUpport41 whichinturnis positioned onthefoor 
13:The motor41 is of the type whichwi1permitthe 
polarity ofitswindingsto be reversed bychangingthe 
connections ofthe motorwindingssothatwhen{becon 
nections are reversed,the motorwi1actasa brake. 
The outputshaft42ofthemotorhasapairofsheaves 

Or puleyS43 mounted thereon.These sheaves43receive 
the V-belts39Sothatthemotor40isconnectedwithand 
thus Selectivey drives or brakes the shaft31and the 
chamber 28. 
A conventionalair orgas blower44isalsodriven by 

the motor 40,As shown in FIG.1theinlet45 ofthe 
blower44communicates directywiththeatmosphere,al 
though,of course,the inlet45could beconnectedwith 
anothersource ofgasorair.The outletofthe blower44 
is connected by a conduit46 with theinterior of the 
Shroud12,Moreparticularly,theconduit46extendsfrom 
the blower44toaninlet47formedinthebottomwal17 
ofthe shroud12, 
Asshown Schematicalyin FIG.1,aconventiona1gas 

heating unit,shown Schematicaly at48,is positioned 
adjacenttheinlet47.The purpose oftheunit48istoheat 
thegas beingintroducedintothe shroudfromtheblower 
$0thatthehigh_temperaturegasmaybeused,duringat 
leastap9rtion ofthecycle ofoperationofthemachine11, 
to heatthe particles beingshapedand treatedwithinthe 
chamber28? 
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The chamber28includesgeneralycircularfrontand 
backendwals49and51anda continuous,annularside 
wal152.Thesidewallisformedsothatitscentralportion 
53isspacedradialyinwardy,relativetotheend portions 
thereof,andsothatthesidewalissymmetricalabouta 
?lane passingthroughthe centerofthe side wall52and 
perpendicular to the central longitudinal axis of the 
chamber, 
Anaperture54isformedinthefrontendwal49,with 

the diameter oftheaperture54 beingsubstantialyequal 
tothe diameter ofthetube22.The chamber28isposi 
tionedwithintheshroud12sothatthe centerofthe aper 
ture54isalignedwith the centrallongitudinalaxisofthe 
tube22?The open?rightend23 of the tube22andthe 
peripheral edge of the aperture 54 may be formed,as 
shown,sothata conventionalrunninggasseal55is pro 
vided therebetween?This arrangement of the tube and 
aperture54permitsgastofowfreelyfrom theinteriorof 
the chamberandtheinterior of the tube.Moreover,aS 
noted above,gasmay passfrom theinteriorof the tube 
throughthefiter24,andthe perforationsinthe tube22 
andintotheinteriorofthe shroud12? 
Aloadingconduit56ismountedinthetube22andis 

usedforintroducingthe soap or Synthetic detergent par 
ticles57to be shapedandtreatedintotheinterior ofthe 
chamber28.The conduit56is positioned withinthetube 
22sothatone end58thereofextendsthroughthe cover 
25.Theotherend59ofthe conduit56issupportedadja 
centto,butspacedfrom,theperiphery oftheaperture54? 
The end58oftheconduit56is positionedhigher,relative $ 
tothe ground13,than the otherend59sothatthe parti 
cles may be gravity-fed into the interior of the cham 
ber28? - 

An unloadingconduit61isalsomountedinthetube22 
andisused toremove the beads,ie,the particles which 
Bave been shaped and treatedin the chamber,from the 
chamber.Likeconduit56,conduit61ispositionedsothat 
oneend62thereofextendsthroughthe cover25andthe 
otherend 63thereofissupportedadjacentto,butspaced 
from,theperiphery oftheaperture54.Theend63ofcon 
duit61ishigher,relativetotheground13,thantheend62 
sothatthe beadswilmovethroughthe conduit61from 
theend63totheend62bygravity. 
Atrough 64 hasits open end 65Supported bythe 

bracket 66andextendsacrossthe chamber28,with the 
1ongitudinalaxis of the trough beinggeneraly paralel 
with,butspacedfrom,the centrallongitudinalaxisofthe 
chamber.The end 65 of the troughis positionedimme 
diatelyabovethe otherend 63ofthe conduit61,andthe 
end67ofthetroughis positionedadjacentto,butnotin 
contact with,the rearwal51 of the chamber28.The 
trough 64isgenerally Ushapedin cross-Section,ie.,gen 
eraly U shapedin a plane perpendiculartoits central 
longitudinalaxis? 
A conventionalelectric motor 68isalso mounted on 

the bracket 66,and connected with the end 65 of the 
trough 64so thatthe trough 64 may berotated bythe 
motorabout the centrallongitudinalaxis of the trough 
fromafirst position,suchasshownin FTG.4,wherethe 
open side ofthe trough facesthe upper Segment ofthe 
chamber28toasecond position,one-hundredandeighty 
degreesfrom thefirstposition,wherethe openside ofthe 
trough facesthe lowersegment of the chamber,Such aS 
shownin FIG.6? 
A conventional electrical vibrator unit,shown Sche 

maticaly at69,is connected with the trough 64 andis 
utized to vibrate the trough 64soasto assure thatthe 
beadscaughttherein,as hereinafter described,aremoved 
alongthe troughfrom theend67towardtheend65,As 
notedabove,thetrough 64is positionedsothatitsend65 
ispositionedaboveandadjacenttotheend 63ofthecon 
duit61?Whenthe beadscaughtinthetrougharemoved 
towardthe openend65,asaresultofthe operationofthe 
unit69,theyfalintotheconduit61,andthusareremoved 
fromthemachine11.Thevibratorunit69maybeofthe 
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type manufactured and Sold bythe Syntron Division of 
FMCCorporation,Homer City,Pa? 
AcOnventionalspraynozzle71is positionedwithinthe 

chamber28,adjacentthe centerthereof,andmaybeused 
to Sprayfuids ontothe particlesinthe lowersegmentof 
the chamber.The nozzle 71isconnectedwithandsup 
Ported bya pipe72Whichextendsfrom thechamber28 
throughthetube22and cover25.Thepipemaybecon 
rected to One or more Sources of pressurizedfuid,not 
Shown?Aconventionalpipecoupling73isusedinthepipe 
72tofacitateremovalofthe cover25.Aconventional, electricaly controledvalve74ispositionedinthepipe 
72and controlsfowthroughthepipe. 

Aplurality of relatively smal diameter holes75are 
driledinthefrontandrearwals49and51ofthecham 
ber28adjacentto,butspacedradiallyinwardyfrom,the 
sidewal52.The holes75areequi-spacedaboutacircle 
havingasits centerthe centrallongitudinalaxisofthe 
chamber.The holesarearrangedwithrespecttotheside 
wal52sothat whenthegasunderpressureisintroduced 
into the chamber28through the holes,as hereinafter 
described,ageneraly annular“fuidized”bed or1ayer 
ofparticlesandgasisformedinthechamber28,during 
rotation ofthechamber. 
A uniquefan-plenum chamberassembly76isutized 

to force gas,under pressure,into the interior of the 
chamber28 through the holes 75.Thisassembly76, 
show?bestin FIGS.2and3,consists ofa pluraityof 
curvedfan blades77and plenum chambers78whichare 
mounted On the exteriorfaces79 of both the frontand 
rear wals49 and 51?Since the assemblies76mounted 
onthewals49and51areidentical,onlytheassembly76 
Onthewal51wilbedescribedindetai. 
ASShownin FIGS.2and3,the plenum chambers78 

are widerattherradialouterends,ie,theendsadja 
centtothe periphery ofthewal151,thanattheirradial 
inner ends,ie,the ends adjacenttothe center ofthe 
wal51.Thelongitudinalcenterlinesofthechambers78 
aredisposedatanacuteangle,eg, 20°?30°,withrespect 
to aradius of the wal51,with theinnerends ofeach 
chamber781eadingthe outerendthereofinthedirection 
of rotation of the chamber28,thisdirection ofrotation 
beingindicatedbythearrow81inFIG.2? 
Althefan bladesand plenum chambersarestructural 

lyandfunctionalyidenticaland,asbestshowninFIG.3, 
each chamber78includesatoppanel82spacedfromand 
paralel with the exteriorface79oftheendwal151of 
the chamber28.The outerradialedge ofthetoppanel 
829vediesandiscongruentwihthe underyingperiph 
eralarc ofthe endwal51sothatthetoppaneloveries 
?number ofthe holes75.Whilein FIG.3,thetoppanel 
82is shown overying or coveringthree holes75,the 
Specifc number of holes covered byatop panel82is 
not critical Solongasproperfuidizationisobtainedin 
chamber28. 
Apair of Side panels83 extend betweenthe exterior 

face79andthesideedges ofthetoppane182.Asshown 
in FIG·2,the sidepanels83convergetogetherattheir 
radialyinnerends,ie?theinnerendsofthesidepanels 
are Spaced closertogetherthan the outerendsthereof, 
So thateach chamber78 hasageneralyfrusto-conica1 
Shape,An outer end panel84 extends betweenthe ex 
teriorface 79,the outeredge ofthetoppane182and 
between the radialy outer ends ofthe sidepanels 83 
Soasto completely close the radialy outerend ofthe 
chamber78,eXcept,of course,forthe holes75enclosed 
within the chamber78.Aninnerend panel85 extends 
between the radialyinner ends of the sidepanels83 
andthe face 79 of wa?51.An opening86isdefnedin 
the top of the chamber78betweentheradia1innerend 
87 of thetop panel82,theinnerend panel85andthe 
sidepanels83? 
The curvedfan blade77projectsbeyondtheplane of 

the top panel82,isintegralyformed with thetraing 
Side panel82,relative tothe direction ofrotation ofthe 
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chamber 28,and extends alongthe Side of the Opening 
86?The axial height of the blades 77,relative to the 
chamber78,is determined bythe gascapacity or voiume 
of fow desired? 
The fan blades 77 are utized duringrotation of the 

chamber28to forcibly direct the gas in the shroud 12 
into the plenum chambers 78and hence,underpresSure, 
through the holes 75into the chamber28.The design 
of the plenum chambers 78,includingthe angular dispO 
sition ofthe plenum chambers78,relative toaradius of 
the endwal51,assistsinforcinggasthroughtheplenum 
chambers78andinto the chamber28 duringrotation of 
the chamberinamannersimilartothatofaconVentional 
centrifugal blower orfan? 
The operation of the motor 68,the Vibrator unit 64, 

the motor40,the unit48and the valve 74iscontroled 
byaconventionaltimingmechanism88.Thetimingmech 
anism 88employs an electric motor which Sequentially 
Operatesa plurality ofswitchesina preselectedSequence? 
Such timing mechanisms are oid and Well known in the 
art and forthis reason,fürther description thereof has 
not been inciuded herein? 
A machine 89,partialy shown in FIGS.7and 8,is 

Structurally and functionaly simiar to machine 1? ex 
ceptthatthe machine 89includesanaternatemeansfor 
introducingfuidizinggasinto the rotating chamber 99, 
The detailed description of the machine 89 has been 
limited to the parts thereof which are diferentfrom the 
correspondingpartsin machine?? andthe Samereference 
numerals have been uSed to indicate common parts in 
machines ?land 89. 
Chamber 96is structurallysimilarto chamber28,ex 

Ceptthatits side wal191isstraight,as distinguishedfrom 
thecurvedsidewal52.Forthisreason,afurtherdetaied 
description of the chamber 90is notincluded herein? 
Chamber 90 utilizesa manifold 92and a plurality of 

radial and transverse pipes 93 and 94,respectively,to 
accomplish the Same functionasisaccomplished bythe 
fan-plenum chamberassembly76usedin connection with 
chamber 28?The manifold 92is centraily mounted on 
the end wal 5? and interconnects the end 95 of 
the shaft 96 and the end wall 5? of the chamber 
90,The shaft 96,Supported and driven in amanner 
similar to shaft 31,is similar to shaft 3? except that 
the shaft96includesa central passage,not shown?The 
manifold 92 is connected with the outlet of a rotary 
compressor,shown schematicaly at 97,by means of a 
conduit98Which,inturn,isin communication with the 
central passage in the shaft96,The shaft96 performs 
the dualfunction of supportingthe chamber90forrota- ? 
tion as wellas Supplyinggas to the manifold 92? 
Each of the radialpipes 93is connected at one end, 

through a metered orifice ?91,with the manifold 92, 
Asbest shown in FIG?8,the pipes 93 are equi-spaced 
around the circumference of the manifold 92,andextend 
radially outwardy,adjacent to the end wall 51,from 
the manifoldsothatthe outerendsthereof project beyond 
the periphery ofthechamber90,ie.,just beyondtheside 
wal19??Each pipe 93 is connected atits radial outer 
end with an end of a transverse pipe 94 which extends 
axiaHy,adjacent to the outer Surface of and across the 
side wal191.The otherend of the transverse pipe 94is 
cloSed? 
Each ofthetransversepipes 94 hasa plurality oftubes 

192 connected thereto which extend radialy inwardy, 
relative to the central longitudinalaxis of the chamber 
90,through the side wal91 of the chamber 99into the 
interior of the chamber So thatthe Open,inner ends of 
the tubes192 projectslightly beyondthe innerSurface of 
the side wal 91,Asshown in FIGS,7and 8,the tubes 
102andtheinnerendsthereofare spaced closeytogether 
sothatthe pressurizedgasemitted from the ends of the 
tubes ?02is capable of Creatingand maintaininga bcd 
offuidizingparticlesandgasin the chamber 90, 
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DESCRIPTIONOF OPERATLON 

As described above,the Synthetic detergent Or SOap 
particles57whichareto be shapedand/ortreatedin ma 
chine 11 are introduced into the rotating chamber 28 
through the conduit 56.These particles may be the end 
productfrom a conventional Spraytower utizedin the 
manufacture ofirregularly Shaped,conventional Soapand 
detergent particlesandmaybeconveyed directlyfrom the 
bottom of the tower into the chamber 28 Or from a 
hOpper? 
The rotationalspeed of the chamber28 is Selected So 

that duringrelatively high-speed rotation of the cham 
ber,the particles wil form and maintain a generaly 
annularbed or1ayeradjacent to the side wa?52 of the 
chamber,asshown in FIG.4. Moreover,because of the 
fan-plenum chamber assembly 76 mounted on the end 
wals49 and5? of the chamber,the gasin the interior 
of the shroud 2is forced through the holes 75formed 
in the endwals49 and51.Thenumberand size of the 
fans 77 and plenum chambers 78 are correlated with 
the rotational speed of the chamber 28 SO that the gas 
beingforcedinto therotatingchamberthroughthe holes 
75issufficientto formacompletelyfuidized bed ofpar 
ticlesand gas?Inthisannularfuidized bed,the particles 
are in continuousagitated motion asthe gaspassesinto 
andthroughthe bedsothattheparticlescontinuallystrike 
and comeinto contactwitheachotherandwith the wals 
of the chamber28wherebythe particlesare shapedinto 
compact,generallyspherical beads.After passingthrough 
the bed,gasis exhausted from the chamber 28 through 
theaperture54.Aportion ofthe exhaustedgasisthenre 
moved from the machine through conduit25and the re 
mainder ofthegasisrecirculated backintotheinterior of 
the Shroud12through theflter24.This recirculatedgas, 
of course,isagainintroducedinto the chamber28. 
Toassistin the shaping of the particks,thegasintro 

duced into the shroud 12 may be heated by the heating 
unit48toatemperature wherebythe heatedgascausesthe 
particlesto become somewhatplasticized,Inaddition,the 
fuidizationand heating ofthe particlesreducesthe mois 
ture content ofthe particlesfar belowthatofthe original 
particlesand,forexample,belowfive percent byweight, 
Thus,the moisture content of the particlesand resulting 
beads of thisinvention is significantly less than that of 
conventionalsoapor detergent particles, 

Ifitis desiredtotreatorcoatthe particlesinthe cham 
ber 28,a treating Orcoatingfuid may beintroducedin 
the rotating chamber and Sprayed onto the particles 
through the nozzle71.Thetimingmechanism 88controls 
the flowthroughthe valve 74,and thusthroughthenoz 
zle 71,and therefore,if desired,theintroduction of the 
fuid mayberegulatedwithrespecttothe rotation ofthe 
chamber? 

Periodicaly,the timingmechanism 88causesthewind 
ings of the motor 40to be reversed so thatthe motor 
abruptly brakes the chamber 28,thus causingthe speed 
ofthe chamber28to bereducedfromtherelatively high 
Speedatwhichthe particlesformandmaintainageneraly 
annular bed to an intermediate speed setting for the 
two-speed motor40.Thisintermediate speed mayjust be 
five orten percent less than the relatively high speed, 
but must be low enough So thatthe gravitational force 
acting On the particles overcomes the centrifugalforce 
actingOnthe particles wherebythe particlesin the upper 
Segment ofthe chamberfalawayfrom the side wal152 
and are Cast down Upon the lower segment of the cham 
berand upon the particlesinthe bedinthelowersegment 
Of the chamber,as shown in FIG?5.Thiscausesaddi 
tionalcompaction of the particlesand hardensthe outer 
Surface of the particles?Moreover,duringthe time the 
Speed of the chamberis belowthe relatively high speed, 
the particles are tumbled in the chamberand thisalso 
assists in Shaping and hardening the particles?Almost 
immediately afterthe timing mechanism88 hascauseda 
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reductioninthespeed ofthechamber28,thetimingmech 
anism causesthe windings ofthemotor40to be Switched 
backto their original position so thatthe motoragain 
drivesthe chamber28atthe relatively high speed. 
Atypicalcycle operation forformingandmaintaining 

the annular bedin the chamber28,abruptly braking or 
reducingtherotationalspeed ofthechambertotheinter 
mediate speed and returningthe speed of the chamber 
backtotherelatively high speed,maytakefrom10to20 
seconds?Approximately one-half of this cycle may be 
utizedforformingand maintainingtheparticlesin the 
annularbed,approximately one-quarter of the cycle may 
be utized forreducingthe speed of the chamberfrom 
the relatively high speed to the intermediate Speed and 
the other one-quarter of the cycle nay be utilized for 
tumblingthe particles duringthetime the speed of the 
chamberis below the relatively high speed and for re 
turningthe rotational speed of the chamber from the 
intermediate speed to the relatively high speed or,of 
course,the periods of relatively high speed Operation or 
intermediatespeedoperation maybe made ofmuchlonger 
duration? 
The operation of the machine 89 shown in FIG.7is 

identicalto the foregoingdescription ofthe machine11, 
except that the gasisintroduced into the chamber 99 
throughthemanifold 92anda plurality of pipes 93and 
94.Thegasmay be heated?if desired,priortoitsintro 
ductioninto the manifold by a conventional heater,not 
shown,positionedin conduit98.The operation of ma 
chine 89doesinchudethe recirculation ofgas? 
Afterthe particles57 have beenshapedandtreatedin 

the chamber a Suficient length of time,ie,fora Suf 
ficientnumber of cycles of operation,theresulting beads 
appeargeneralyas shownin FIG?9,with the reference 
numerals103indicatingtheportion ofthe beadwhichwas 
introducedinto the chamberand the reference numeral 
104indicatingalayerofcoatingmaterialwhichwasadded 
to the portion103 duringthetreatment ofthe particles 
in the chamber? 
AS notedabove,the trough 64is positioned,asshown 

in FIGS.4and5,sothatitsopensideis directedtoward 
the lower Segment of the chamber duringthe time the 
Darticlesare beingshapedand/ortreatedin the chamber 
28.Whenthe desirednumber of cycles of operation have 
peen completed?however,the timing mechanism 88 
actuatesthe electric motor68andthe motorrotatesthe 
trough one-hundred and eighty degrees from the posi 
tion shownin FIGS?4and 5to the position shown in 
FIG.6wherein the openside of the trough is directed 
towardthe upper segment of the chamber,Thus,when thechamber28isnextabruptlybrakedfromtherelatively 
high speed totheintermediate speed,a portion of the 
beadsfalingawayfrom theupperSegmentofthe chamber 
1andinorarecaughtinthetrough 64,Whenthe trough 
64isinthepositionshownin FIG.4,thetimingmecha 
nism88alsocausesthevibratorunits69tooperatesothat 
thebeadscaughtinthetrough 64are movedtowardthe 
1eft,asshown in FIG,1,are depositedin the conduit 
61andaretherebyremovedfrom the machine,Asthe 
operation ofthe machineis repeated,the chamber28 
iscompletelyemptied of beads? 
Thebeadsproduced bythe machines described herein 

haveadensityofgreaterthanfftypoundspercubic foot 
andageneralyspecifcgravityforthe bead ofapproxi 
matelynine-tenths,withamoisturecontentofbelow fye 
percentbyweight,These beadsare designedfor.usei? 
automatic washerswhich are equipped with mechanical orhydraulicdissolvers,andinwhichthedothes9rfabric? 
to becleanedarenotintroducedintothe washer untl afterthebeadshavebeenthoroughlydissolvedanddiuted, 
The composition or makeup of the beads produced 

bythemachinesofthisinventionmayvary For example, 
abeadproducedinmachines ofthisinventionmayhavea 
nucleusof potashsoap protected bya continuous,out? 
1ayerofsodasoap.Thesoda Soaplayer,ofcourse, would 
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be introduced through the nozzle 71 while the nucleus 
of potash Soap would be introducedinto the chamber 
throughthe conduit56.Theadvantage ofusingabeadof 
thistypeisthatthe activeingredients ofsodasoap cost 
apprOXimately One-half the cost of the active ingredients 
Of synthetic detergents?The outer layer of soda soap 
isto preventthe cakingorabsorbtion ofmoisturebythe 
moreactive potashsoapnucleus, 
Anothertype of bead which could be producedisa 

bead havinga mild caustic detergentouter1ayerwitha 
nucleus of a Strong caustic detergent sothat when the 
beadis dissolved to a concentration of three-tenthsper 
Centin Softwater,i.e.,water having below50partsper 
milion of hardeness components,the solation of clothes 
andwaterwould haveapHof8.5-10.Asimilartype of 
beadcouldbeusedinhardwater,ie.,waterhavinghard 
nesscomponentsofbetween50and200partspermion? 
SO that when the beadis dissolved,to a concentration 
Offive-tenths percent,the solution of clothesand water 
would have a pH of 9.5—12.0.The advantage of using 
the mider outer caustic layeristhatitwould facilitate 
the handing of the beadsand permit,forthe frsttime, 
a Strong caustic Solution,Such as now usedin the com 
merciallaundries,to be Safely usedinthe home. 

Likewise,the beads producedin the machines ofthis 
invention could also have anucleus ofabluingmaterial, 
a fuorescent bluing dye,a clothes bleaching chemical 
orarinse promotingchemicalwith the outer1ayerbeing 
a detergent product.Stilanotherexample of such beads 
would bea beadhavingan outer1ayer ofwatersoftening 
chemicals,Such asmetasicate,anda nucleus of potash 
SOap? 
The variationsand diferent combinations of nucleus 

andouterlayer materials which may be utizedforthe 
Soap and detergent beads of the presentinvention,of 
course,is not limited to the examples givenabove;and 
itshouldbe understoodthatthemachinesofthisinvention 
Drovide an economicaland eficient way of producing 
1aundry productsin a dense bead formin which two or 
more products can be combined so thateach bead con 
tainsthe same chemicalsand same proportion of chem 
icalsasalother beads,within,of course?normalmanu 
facturingtolerances? 
Thus,it should be apparentfrom the foregoing that 

the invention described herein provides a unique and 
novel machine and method for shaping and treating 
1aundry products whichwilpermitthose productsto be 
economicallyattractiveysold both tothe homeand com 
mercial laundry market,In addition,the machines and 
method described hereinpermitstheproduction of deter 
gent products which wil,forthe first time,permitthe 
home laundry marketto utilize harsher chemicalsanda 
widervariety of detergentproductsthan could heretofore 
besafelycommerciallysold? 

Also,it should be obviousto those skiledin the art 
thatthe specific machinesdescribed hereincould be modi 
fied without departing from the principles of the in 
vention,For example,the trough 64 could also be 
arranged so thatitcould be completely withdrawn from 
thechamber28whennotinuse,ratherthan bepositioned 
suchasshownin FIGS,4and 5. 
Also,other means could be used to directgas or air 

under pressure into the rotating chamber;and in con 
nection with the shapingandtreating of certain particles 
itmaynotbenecessary toperiodicaly,abruptly reduce 
the rotationalspeed of the chamber,In Some inStances, 
and particularlywith a machinesimiartothatshownin 
FIGS.7 and 8,the tumbling of the particles in the 
chamber may beaccomplished by abruptly varyingthe 
fowand/orpressure ofthegasorairintroducedinto the 
chamber.Inaddition,andasnotedabove,the size,num 
berandangle ofthe plenum chambersandfanbladesused 
inthemachine11maybe varied,depending on the par 
ticlesto be shaped and/or treated and,of course,the 
cycle of operations can be changed, 
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Therefore,the preferredembodiments of the invention 

described hereinare to be considered in al reSpects aS 
ilustrative and notrestrictive,the Scope of theinvention 
beingindicated bythe appended claims ratherthan by 
the foregoing description,and al changes which come 
withinthemeaningandrange ofequivalency ofthe claims 
arethusintendedto beembracedtherein, 
Iclaimas myinvention: 
1.Animproved machineforshapingandtreating par 

ticles of soap,detergentand the like comprising:a ro 
tatable chamber havingend wals and a side waland 
beingadapted toreceivethe particles;meansforrotating 
the chamberaboutits centralaxis ata relatively high 
speed whereby the particles form and maintain a gen 
eralyannular bed aboutsaid centralaxis andadjacent 
the side wal of the rotating chamber;means for con 
tinuouslyintroducinggasunderpressureinto Saidannular 
bedsothatthe particlesarefuidizedin Saidannularbed; 
and meansfor causingthe fuidized particlesin Saidan 
nularbedto beimpingedintermittentyagainstthe wals? 
of the rotating chamber and against the otherfluidized 
particlesinsaidannularbed sothatthefuidizedparticles 
areintermittently tumbled in,and against the wals,of 
therotatingchamber, 
2?The improved machine describedin claim 1 which 

includes meansforintroducing particle-treatingfuidinto 
the rotatingchamberso that Said fuid contactsthe fiuid 
ized particksinsaidannular bed? 
3.Theimproved machine describedin claim1Wherein 

the meansforcausingthe fuidized particlesinsaidannu 
lar bed toimpingeintermittenty against the walls of the 
rotating chamber and the other fiuidized particles in 
saidannularbedincludes meansforperiodicaly,abruptly 
changing the rotational speed of the rotating chamber? 
4.Theimproved machine describedin claim3wherein 

the meansforchangingthe speed oftherotatingchamber 
?eriodicaly,abruptly reduces the speed of the rotating 
chamberfrom Said high speed to anintermediate speed? 
5.Theimproved machine describedin claim4wherein 

the centralaxisofthe chamberissubstantialyhorizontal; 
and Wherein Said intermediate speed is below the rota 
tionalspeed needed to maintain Said annular bed of par 
ticles Sothatwhenthe Speed ofthe chamberisperiodical 
iy,abruptly reduced,alarge portion of the fuidized par 
ticles falaway from adjacent the side wal of therotat 
ing chamberand are cast down on the lowersegmentof 
the rotatingchamber? 
6.The improved machine describedin claim 5 which 

includes meansforintroducingparticlesintotheinterior 
of the rotating chamber duringrotation of the rotating 
chamber and meansforremoving particlesfrom thero 
tatingchamber duringrotation of the rotatingchamber? 
7.Theimproved machine describedin claim5wherein 

the meansforchangingthe rotationalspeed oftherotat 
ing chamber quickly returns the rotating chamber to 
Said relatively high speed afterareduction ofrotational 
Speed whereby Saidannular bed offiuidized particlesand 
gasisagainformed? 
8?The improved machine describedin claim 6which 

includes meansforintroducing particle-treatingfuidinto 
the rotating chamber So that Said fuid contacts the 
fuidized particlesinsaidannularbed? 
9.Theimproved machine describedin claim1Wherein 

the Centralaxis ofthe chamberis horizontal? 
10.Theimprovedmachine describedin claim1where 

in the meansfor causingthe fuidized particlesin said 
annular bed toimpinge intermittentyagainstthe wals 
of therotating chamberinchudes meansfor periodicaly 
introducinginto the chamber a volume of gas under 
?resSurein excess of thatneeded tofuidizethe particles 
in therotating chamber wherebythe excessgascauses 
thefuidizedparticlestobeintermittentyimpingedagainst 
the wallsoftherotatingchamber? 
11·Theimproved machine describedin claim1which 

includesmeansforintroducingparticlesintotheinterior 
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of the rotatingchamber duringrotation of the chamber 
andmeansforremovingparticlesfrom therotatingcham 
berduringrotation ofthe chamber? 
12.Theimprovedmachine describedin claim iwhere 

inthe meansforintroducinggasunder pressureinto Said 
annular bedincludesa plurality of holes formedin the 
rotating chamber,said holes permitting communication 
between the exterior of the rotating chamber and Said 
annularbedintherotatingchamber;andmeans positioned 
withoutthe rotating chamberforcausinggas under preS 
Sure tofowthrough Said holesintothe rotatingchamber? 

13.Theimproved machinedescribedin claim12where 
in the means for causinggas to fow into the rotating 
chamber includesa plurality offan blades mounted on 
the exteriorface ofatleastone of the endwalls of said 
rotating chamber whereby the fan blades cause gassur 
rounding Said rotating chamber to be forced into the 
rotatingchamberthroughsaid holes? 

?4.Theimproved machine describedinclaim13where 
in Said holesareformedin the end wals oftherotating 
chamber,adjacent to,butspaced radiallyinwardlyfrom 
the Side Wall of the rotating chamber;wherein the fan 
blades are mounted on each of the end wals at points 
equi-spacedfromeachotherandat pointsspacedradially 
inward from the sidewal,with the longitudinalaxis of 
each of the fan blades being disposed atan acute angle 
withrespect toaradius of therotatingchamberand with 
the fan blades beingspacedradiallyclosertosaidcentral 
axis oftherotatingchamberthansaid holes;andwherein 
a plurality of plenum chambersare formed on the ex 
teriorface ofthe endwals oftherotatingchamberand 
arearranged Sothata plenum chamberextends fromeach 
of the fan bladesto atleastone of said holes whereby 
the plenum chamber Serves to direct gas from the fan 
blade radialy outwardyto andthrough said holes? 
15,The improved machine described in claim 14 

wherein the fan bladesare positionedahead,relative to 
the direction ofthe rotation oftherotatingchamber,of 
the respective Said holes with which the fan bladesare 
Connected bya plenum chambersothatthe plenumcham 
berassistsin the movement ofgasradialythroughthe 
plenum chamberandthroughsaidholes, 

16,Theimprovedmachine describedinclaim14where 
inashroudis positioned Soasto surroundtherotating 
chamber;whereingasisintroducedintotheinteriorofthe 
Shroud;and whereingasheatingmeansisusedto heatthe 
gasintroducedintotheshroud, 
17.Theimprovedmachine describedinclaim16where 

in the gas fuidizingsaid annular bed ofparticlesfows 
from Said annular bedinto the interior oftheshroud 
throughanapertureformedinat1eastone oftheend 
Wals oftherotatingchamber,adjacentsaid centralaxis 
oftherotatingchamber,sothatat1eastaportion ofthe 
gasmayberecirculatedandreintroducedintotheannular 
bed wherein meansare positionedadjacenttherotating 
Chambertofiterthegasbeingrecirculated;andwherei? 
Tneansare USed tocontrolselectivelytheoperation ofthe 
gasheatingmeans. 
* 18·Theimprovedmachinedescribedinclaim12where 
inthemeansforintroducinggasunderpressureintosad 
annularbedinchdes:a manifoldpositionedadjacentsaid 
centralaxis.of therotatingchamber;agasrotarycom 
Press9r hayingits outletconnectedwith themanfold;a 
Pluality of generaly L-shaped conduits,each conduit 
havingone ofisendsblockedandtheotherofitsends 
Connectedwiththemanifold,havingafrstsectionthereof 
extendingfrom the manfoldtotheperipheryofthero 
tating chamberand hayinga secondsectionthereofex 
tendingadjacenttothe sidewaloftherotatingchamber, 
Substantialy paraleltosaid centralaxis ofthe rotating 
chamber;metering orfcesassociatedwitheach ofthé 
Conduits;a plurality of short tubes connectedwith the 
SecondSectionsofthe conduitsandextendingradialyin 
wardytherefrom throughthe sidewaloftherotating 
chambersothattheradialyinneropenendsofthetubes 
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are spaced adjacent to,butradialyinwardly from,the 
inner surface of the side wal of the rotating chamber 
whereby gas under pressure is emitted from the inner 
openendsofthetubesintosaidannular bed. 
19.The improved machine described in claim 18 

whereinthe firstsections of the conduits extendradialy 
along the exteriorface of one of the end Wals of the 
rotatingchamber. 
20.Theimproved machine describedinclaim1where 

inastationary shroudis positionedsoasto Surroundthe 
rotatingchamber;whereingasisintroducedinto the in 
terior of the shroud;and whereingas heatingmeansis 
used to heatthegasintroducedintothe shroud? 
21?The improved machine described in claim 20 

wherein the gas fuidizingsaid annular bed of particles 
flowsfromsaidannularbedintotheinterior ofthe shroud 
through an aperture formedin atleast one of the end 
wals of the rotating chamberadjacent Said centralaxis 
of the chamberso thatatleasta portion of the gasmay 
be recirculated and reintroducedinto said annular bed; 
and whereinfitermeansare positionedadjacent the ro 
tatingchambertoflterthegasbeingrecirculated? 

22.Theimprovedmachinedescribedinclaim2wherein 
the meansforintroducingfuidintothe rotatingchamber 
includesa relativelystationary nozzle positioned within 
the rotatingchamberanda conduitconnectingthe nozzle 
with a Source offiuid under presSure,the centrallongi 
tudinalaxis of the conduit being,atleastin part,paralel 
with Said centralaxis of therotatingchamber? 
23.Theimprovedmachinedescribedinclaim5where 

intheside walloftherotatingchamberiscurvedandis 
Symmetricalabouta plane extendingthrough the center 
of the side waland perpendicularto Said centralaxis of 
therotating chamber? 
24,The improved machine described in claim 23 

wherein the central portion of the side wal of the ro 
tatingchamberisspacedradiallyinwardy,relative tothe 
end portions of theside wal? 
25.Theimproved machine describedinclaim6where 

inthe meansforremovingthe particlesfrom therotating 
chamberincludesatrough havingageneraly U-shaped 
crossSection,ina plane perpendiculartothe centrallongi 
tudinalaxis of the trough;with the trough being posi 
tionedin the rotating chamberadjacent to Said central 
axisof the chamber. 
26.The improved machine described in claim 25 

wherein Said centrallongitudinalaxis of the trough is 
substantialy paraleltosaid centrallongitudinalaxis of 
therotatingchamber? 
27.The improved machine described in claim 26 

whereinthetroughis mountedwithintherotatingcham 
ber so thatit may be positioned Selectively eitherin a 
frst positioninwhich thetroughfacesthe uppersegment 
of the rotating chamber whereby when the rotational 
speed of the chamberis periodicalyabruptlyreduced,at 
leastaportion ofthe particlesfalingawayfrom the side 
waloftherotatingchamberare caughtin thetrough,or 
in a Second positionin which the trough is rotated ap 
?roximateiy180°from Saidfrst position? 
28.The improved machine described in claim 26 

wherein One end of thetrough extendsthrough an aper 
tureformedinone oftheendwalsoftherotatingcham 
ber;and wherein means are included for vibrating the 
trough whereby the Vibration of the trough assists in 
novingthe particlescaughtinthetroughalongthetrough 
towardthe one endthereof? 
29.Theimprovedmachine describedinclaim15which 
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14 
includes meansforintroducingparticlesinto theinterior 
of the rotatingchamber duringrotation of the chamber; 
wherein Said centralaxisof the rotatingchamberis Sub 
Stantialy horizontal;wherein the meansfor causingthe 
fiuidized particlesin saidannular bed to impinge inter 
mittenty against the walls of the rotating chamberin 
cludesmeansforperiodicaly,abruptyreducingthe Speed 
of the rotating chamberfrona high speed to an inter 
mediate Speed,Said intermediate speed being below the 
rotationalspeedneeded to maintain said annular bed of 
fuidized particlessothatwhenthe speed ofthe chamber 
is periodicaly,abruptly reduced a large portion of the 
fuidized particles fallaway from adjacent the side wal 
ofthe rotatingchamberandarecastdown on the lower 
Segment of therotatingchamber;wherein the meansfor 
changing the rotational speed of the rotating chamber 
quickyreturnstherotatingchambertosaidrelatively high 
speed after reduction of rotationalspeed whereby Said 
annularbed offuidized particlesandgasisagainformed; 
whereinatroughisusedforremovingthe particlesfrom 
the rotating chamber,the trough havingageneraly U 
Shaped crossSection,ina plane perpendicularto the cen 
tral longitudinalaxis of the trough and being mounted 
within the rotatingchambersothatitmaybe positioned 
Selectively eitherin a first position in which the trough 
facesthe upperSegment of therotatingchamber whereby 
whentherotationalspeed ofthe chamberisperiodicaly, 
abrupty reduced,atleasta portion ofthe fuidized par 
ticlesfalingawayfrom thesidewaloftherotatingcham 
berare caughtin the trough,orin a second positionin 
which thetroughisrotatedapproximately180°from Said 
first position;whereinashroudispositioned soasto sur 
round the rotating chamber;whereingasisintroduced 
under pressureintotheinterior ofthe shroud;whereina 
gas heating meansisused to heatthegasintroducedinto 
the shroud;wherein meansareusedtocontrolselectively 
the operation of the gas heatingmeans;wherein the gas 
fuidizingsaid annular bed of particles fows from Said 
annular bed into the interior of the shroud through an 
apertureformedinatleast one of the end wals of the 
rotatingchamberadjacent Said centralaxis ofthe cham 
bersothatatleastaportion ofthegasmayberecirculated 
and reintroduced into said annular bed;wherein fiter 
means are positioned adjacent the rotating chamber to 
filterthegas beingrecirculated;whereinarelativelysta 
tionary nozzle meansis used tointroduce fuid into the 
rotatingchamberincludinganozzle positionedwithinthe 
rotating chamber and a conduit connecting the nozzle 
with a Source offiuid under presSure,the centrallongi 
tudinalaxis ofthe conduit being,atleastin part,coaxial 
with Said centralaxisoftherotatingchamber;andwhere 
in the side wal oftherotatingchamberiscurved andis 
symmetricalabouta plane extendingthrough the center 
of the side waland perpendiculartosaid centralaxis of 
therotatingchamber,with the central portion ofthe side 
wal of the rotating chamber beingspaced radialy in 
Wardy,relativetotheend portionsofthe sidewal? 
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In the drawings,Sheet l,Fig,l,Lines 2?2,directed toward 
chamber 28,should be inserted between the front wall l4 of the shroud 
l2 and the front wall 49 of the chamber 28;the reference number ll 
should be generally applied to the machine;the reference number 65 
should be applied to the end of the trough 64 adjacent the unloading 
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of rotation of the chamber 28?Tn the drawings,Sheet 3,Fig,7,the 
reference number 91 should be applied to the side wall connecting front 
end wall 49 and back end wall 51;the reference number 93 should be in? 
stead applied to the pipe running vertically down the back end wall 51? 
Column 7,line 49,reference number 99 should be inserted to follow 
"passage", 
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