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Thisinvention relatesto a method?orremovingrela 
tively dense material and the invention is particulary 
usefu?in connection with the separation orremoyalof 
heavy unWanted materialfrom arotary screen oradis 
tributing head to which dry fbrous materials are sup 
?iedforScreeningordistribution? 
The preSent appication constitutesa continuation-in 

Partoranimprovementupon myco-pendingapplication, 
Serial No.61,674,fled November23,1948,forAppara 
tusand MethodforProducingFibrousStructures, 

In the disposition offbersforthe forming ofafibrous 
mat,as for example,in accordance with the method de 
Scribedin my above-mentioned appication,itis found 
thatas the fibrous materialis continuouslyadded to the 
?nachine,foreign material will gatherthat cannot pass 
the perforaticnsin the distribütingscreens;andifthe 
fbersarelongandfine,bytheaction ofthemovingparts 
in contactwith thenthey may beroledtpintotheform 
of Smal bals or“rice”which are notredispersed and 
which accumulate above the distributingscreen,Such 
material,along with Other heavy unwanted material, 
formsan obstructionwithinthe machine whichitis de 
Sirabletoremove asquicklyaspossibleandwithoutstop 
Pingthe operation ofthe machine?Othertypes offiber 
treating processesand machinesare subject to thesame 
Problem in that Unwanted heavy materials accumulate 
thereinandthey presenta probiem with respectto such 
remoyaiwithoutStoppingthe operation, 
An ObjectOfthe presentinventionistoprovidea aovel 

rnethod and apparatus for the removal of heavy un 
wanted materialfrom a chamber providingascreen or 
distributing headto which dryfibrous materialsaresup 
Died for Screeningor distribution?Afurther objectis 
to provide a Structureinvolvingfew parts by whichsuch 
bals or“rice”andother heavy unwantedmaterials may 
be regulary removed and in a substantialy automatic 
mannerfrom the machine?Astilfurther objectisto 
provideamethodforremoval ofrelativelydensematerial 
from a mixture of dense and lightfibrous materialwhie 
at the Same time recovering fbers from the removed 
denSe materialand returningthe Same to the screen or 
distributingchamber?Yetanother objectisto provide 
meansfortheremoyal ofunwanted heavy materialfrom 
a Screen-equipped chamber whileatthe same time pro 
Vidingfortheintermittentorcontinuousseparation ofthe 
removed denSe material from a light materiai carried 
With the heavy material?Otherspecific objectsandad 
Vantages wilappearasthe specifcation proceeds? 
The inventionisiustratedin preferred embodiments 

bythe accompanyingdrawings,in which? 
Figure1isa brokenverticalsectionalviewofoneform 

ofapparatus with which myinvention may beemployed; 
Fig.2,isa transverse Sectional view,the section being 
takenasindicatedatine2?2of Fig.1;and Fig.3,anen 
larged broken and yertical sectionalview ofamodifed 
form of Structure with which the invention may be 
?racticed? 

Intheiustrationgivenin Figs?1and2,thereisacy 
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lindrica drum ? havinganarea provided with perfora 
tions2atitsbottomthroughwhichthefbersareinduced 
to paSS bytheagitatorblades3 carried on arms4?The 
arms4are mounted upona hub5fixed toadrivenshaft? 
The Structure is shown ingreaterdetailin my said co 
pendingapplication?Serial No.61,674? 

Fibers or fbrous materialisfedinto the cyindrical 
drum ?through duct6 which may also carryastream 
ofairundersightpressure?The combined efect ofthe 
airstreamandtheagitatorbladesistocarrytheseparate 
or Smallerfibersthroughthe perforations2 whence they 
may be deposited Cnamovingwire Screen 7 whichmay 
PaSS overtheinlet ofasuction duct8?The suctionduct 
8?aaybe connected tothe Same fanthatsuppiestheair 
PresSuretoduct6? 
??tis desired toensurethatonlysubstantialysepa 

ratefbersare deposited on travelingscreen 7the dimen 
sions ofthe holes2should beless thanthelength ofthe 
fibers and the Speed of the blades 3 and the action of 
theairstream mayalsobe Usedtoseparatetheindividuai 
fibersintheaddedfbrousmaterial?However,partofthe 
added materia may be resistant to such disintegration 
and?With continuous operation of the equipment,there 
wouldbenowaytoremovethisunwantedmateriaiexcept 
byStoppingthe operationandopeningupthedrum? 
Toovercomethenecessity forthusstoppingthe opera 

tion,a slot9is providedacross the cyindrical part of 
thedrumpreferabiybelowthecenterineandpreferably 
i?the side to Whichthe lowerpart oftheagitatormoves. 
As shown in Figs?1 and 2,means,such asa fap 1G 
operated byalever11,isadded to openand closeslot 
9intermittenty,If nothingeise were providedandslot 
9Were openedfrom timetotimetheaction oftheblades 
3andtheairpressurein drum1wouldblowbothsepa 
rated and unseparated ?aterialthrough the opening9 
and thus keep the drgm clear. However,itis obvious 
thatthis would resultinatemporary disruption of the 
fow ofairand fbers through perforations2,so thata 
uniform continuous fow could not be preserved as is 
desirabje when a uniform felted fbroüsstructüre isto 
be deposited ona üniformly movingscreen7. 
To overcomethis dificulty,slot9and fap ?gareen 

closedina housing?2,part ofwhich preferablyistrans 
parent,The housingis divided horizontaly bya per 
forated Screen ?3 and beneath this screen thereis con 
Tected a uniform air Supply having air-adjustable 
preSSure?The preSSüre oftheairisslightygreaterthan 
thatin drüm ? So thatthere is an infow into drum ? 
through slot9??n ordertosecureauniform flow ofair 
acroSSthe face ofthe drum,particulariyifitis ofasub 
Stantiaiwidth,itisdesirabletosupplythisairthroughtwo 
Pipes?4connectedtobothends ofthe housing12andto 
Spitthe housing12 diagonaly beneath the perforated 
Dlate 13 with vertical plate26?Thissplitting oftheair 
Supply,together with the evening efect of perforated 
plate i3has beenfoundtogiveaveryuniformfiowacross 
the drum?The airfowis regulated byavahye15inthe 
common air Supply to both pipes 14 or by individual 
Valvesinthese pipes? 
By meansof Valve ?5the fow ofairinto the drumis 

regulated So thatthe centrifugalaction of the blades 3 
and the efect of theair presSure on fbrcusandother 
materialis overcomeinthe case oftheless densefbrous 
rnateria but not overcome in the case ofdensefbrous 
Or lufps of foreign material which thus are thrown 
through the slot?in opposition to the fow ofairand 
deposit on the perforated screen 13?Bytheirroling 
and bouncingon the Screen13any fbersadheringtothis 
rejected material are freed and foated backinto the 
drum? 
ASuficient portion of the housing12should be made 

transparent andiumination provided so thatthe type 
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of material being discharged can be observed and the 
airfowadjustedto Securethe discharge ofonlyunwanted 
material, 

In this mannerthe heavy material wil be abstracted 
from the drum andwilpie up on the plate13??foniy 
a very ittie foreign materialis to be encountered and 
the fibrousmaterialkeeps freefromagglomerations?the 
attachments,as Sofar described,may be used satisfac 
toriyasa Safety device to remove anytramp metals or 
Othertrashfromthe drum beforethey have much chance 
to do harm?Then any accumulated trash may be re 
moved duringperiods whenthe fber distributingappara 
tusis shut down? M 
Any Suitable meansmay be provided fortheremov 

ofthe balsorotherheavymaterialonscreen13,Inthe 
iustrationgivenin Figs.1and2,Iequipthe portion of 
the housing12abovethe Screen on onesidethereof with 
aniniet pipe16whichiscontrolled byavalve17,The 
Opposite side of the housingis provided with an outlet 
ppe 18andthisiscontroled byavalve19. 

Operation 
Inthe operation ofthe structure shownin Figs.1and 

2,fibrous materia is fed through conduit6into the 
chamber of drum 1 underrelativelyslightair pressure, 
Individualyseparatedfbersarepassedthroughtheaper 
tures2 and deposited upon the Screen 7 undertheinfiu 
ence of Suction provided within the conduit8?Thero 
tating blades3 are mounted so as to barelytouch or 
closelyapproachtheinnerface ofthedrum1inthe1ower 
portion thereofasthe bladesare carriedincircumferen 
tial movement??n the describedarrangement,coopera 
tion takes place between the airstream,the biades 3, 
andthe separatingwalofthe drum to provide a disin 
tegratingaction for separating fber bundles into their 
individualcomponents? 

Afterthe balsor“rice”or other dense materialare 
whippedalongthe innerface ofthe drum,theyfalinto 
the Upperchamber provided by casing12?The stream 
ofairdeliveredwithin casing12andenteringthe cham 
ber_of drum ?through opening9tends toremove in 
dividualfbersandto carrythesame backintothe drum 
whiethe bals orother dense materialpassagainst the 
air Streaminto the housing12,In the housing12the 
“rice”orballsdance ormove upwardyand downwardly 
Upon the Screen ?3 andin this movementany separate 
fbers which may beattachedto the balsaredislodged 
and are returned to the drum chamber. · 
Whenitisdesired toremovetheaccumulated balsor 

other heavy material resting on screen13,thismay be 
accomplishedinthestructuresshownin Figs.1and2 by 
operating the lever ?l to move the fap 19across the 
Opening 9?Atthe sametime,valve 19in exitpipe18 
is open and valve ?7ininietpipe?6is open?Line ?6 
isa relativeiy high presSure air supply line and when 
this ine is open there isa whipping ofair across the 
Screen ?3 andthe accumulated dense materialis carried 
through outlet pipe 18 to a colectorreceptacle ordis 
integrator or otherapparatus(not shown)?Valves17 
and19maythen beclosedandfap10openedtopermit 
the collection of heavy materialfrom drum1to bere 
Sumed,If desired,Iever1?and the valves17and19 
nay be operated mechanical?y at fixed intervals con 
troled bya suitable timing-device and through the use 
of Solenoids in a wel-known mannerto efectsuch a 
removal of heavy materialintermittentiy. - - 

in the modificationiustratedin Fig.3,?provide a 
simpler and continuous meansforthe removal ofsuch 
heavy material,In the structure shown in Fig,3,an 
incined perforated plate orscreen13aisprovided and 
the heavy material passing through the opening9in 
drum sidesdownthe plate13aintoacasingprovided 
withan outlet20,Arotataby-mountedshaftequipped 
with vanes21,preferablymade ofleatherorotherfex 
ible material,is efective forslowy and continuousy 
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Scrapinga heavy materialintothe receptacle22,Below 
the Screen or perforated plate 13a isa casing12a pro 
vidingachambertowhichairissuppliedthroughthein 
letpipe14a? 
Itwilbe understood thatthe materialto beseparated 

maybe whippedacrossa Suitableexitforthe lighterma 
terial,then carried across an exitforthe heavier ma 
terial,through which exitthe materialtendsto pass by 
virtue oftheaction ofgravity,itsmomentum,centrifugal 
action or fuid pressure or any combination of these. 
Thelightermaterialis preventedfrom comingoutofthis 
Opening by suitably adjusting the back pressure fow 
to overcomethe tendency ofthe materialtoescape. 

Theinvention herein has been describedin connection 
with afber-depositingapparatus with whichitisfound 
to be particulary useful;it wilbe understood,however, 
that the separating apparatus may be employed with 
otherdevices fortherecovery of dense material which 
naybeeitherwantedorunwantedmaterialandthe proc 
essandapparatus herein described wil befoundreadiy 
applicable thereto. 
Forexample,in the Screening of paper pu?in diute 

liquid Suspension,the pulpsuspension maybeintroduced 
into a drum similar to 1,either circumferentialy as 
Shown or preferably axially,The whole or the lower 
part of the drum may be submergedin water with the 
lower half or more of the circumference of the drum 
perforated with openingsiarge enough onlytopassthe 
Separatedfbers?Astream of water of regulated pres 
Sureisintroducedthrough pipe ?4,forthesamepurpose 
orwith the Sameefectasairinthe dryfiberdepositing 
process described,Inthis way,unwanted heavyfbrous 
particlesand dirt may be abstractedand the individual 
Separated fbers passed through the perforations into 
the waterin which the drum is submerged? 1 

While in the foregoing specification ? have setforth 
specific apparatusand process Stepsin considerable de 
tailfor the purpose ofilustratingembodiments of my 
invention,itwibe understoodthatsuch detaismaybe 
variedwidely bythose skiledintheartwithoutdepart 
ingfrom the spiritof myinvention. 

I claim: - - 

1,In afber dryfeltingoperation in which fibersare 
moved overaforaminous Surface through which some 
fiberspassto bedepositedintheform ofafelt,thesteps 
of moving the fibrous material over an exit opening, 
directinga counterfow ofairthrough Saidexitopening 
fortheselectiveremovalofthe heaviermaterialthrough 
the opening,colecting Said heavier material removed 
through the opening,repeatedy agitatingthe colected 
heavier material after passing through the openingto 
Separate therefromindividualfbers and directing said 
counterfow ofairthrough the colected heaviermaterial 
to carry of the fbersseparatedtherefrom… 
2,In a method ofthe character Setforth forthe sep 

aration of aggregated fbrous material from individual 
,fbersin a mixture thereof,the steps of moving the 
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mixture overa Surface provided with an outiet opening 
Sothattheaggregate materialfaHstherethrough,colect 
ingtheaggregated materialpassingthrough Saidopening, 
directingacurrentofairthroughthecolectedaggregated 
materialand thereby repeatedy agitatingthe colected 
aggregated material to separate therefrom individual 
fbersattachedthereto andthen directingsaidcurrentof 
air and entrained Separated fibers in a counter-fow 
through the exitopeningto return individual fibers to 
the original mixture? · - · 

??n apparatus for Separatinga denSe materialfrom 
lighter material,a casing providinga perforated Surface 
and havingalso an outlet opening through which Said 
materialmayfal,meansformoving Said material over 
Said perforated Surface and Said Opening,means for 
forminga counterfow of airthrough Said openingto 
opposethe outfow of lighter material whie permitting 
outfow of dense material,a housingconnected to Said 
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openingforcolectingthe dense materialescapingthere 
through,and means connected with Said housing for 
efectingagitation ofthe dens materialcolectedin Said 
housingto separate therefrom lighter materialattached 
thereto? 
4,In apparatus for Separating a dense fbrous ma 

terialfrom lighterfibrous material,a casing providinga 
perfcrated Surface and having also an outlet Cpening 
through which Said material mayescape,meansfor mov 
ingsaid material oversaid perforated surface and Said 
opening,a housiag connected to Said Ope?ng for cCl 
1ecting dense materialescapingtherethrough,Said hous 
ing having a foraminous membertherein for receiving 
Be dense materialco?ected therein,meansfor directing 
a current of air through Said foraminous member and 
thenthrough Said housingand SaidopeningintoSaidcas 
ingtooppose the out?ow oflighter material,the aircGr 
rentinpassingthrough Saidforaminousrnernberefecting 
agitation of the colected dense materia to Separate 
therefrom lighterfibers attached thereto. 

5,?napparatusforseparatinga densefibrous?1ateriah 
rom lighterfbrous material,a casing providinga per 
forated Sürface and having also an outlet Opening 
through Which Said materia mayescape,meansfor mov 
ingsaid material over Said perforated surface and said 
opening,means for forming a counterfow of fuid 
through Said opening to oppose the outfow Cf lighter 
material,a Screen interpoSedin Said outlet Ogening for 
coliectingthe dense materialand means for drectinga 
current of füid oversaid Screen to remcve the dense 
material colected thereon? 

6??napparatüs for Separating3 dense fbrous?13terial 
from lighter fbrous material,a casing providinga per 
foratedSurface andhayingalsoa?outletCpeningthrough 
Which said material may eScape,meansformoyingsaid 
material over Said perforated Surface and Said opening, 
a housingconnected toSaid Openingforcolecting dense 
material escaping therethrough?Said housing haying a 
foraminous bottom Wal Upon Which the dense material 
temporariy colects meansfordirectinga cürrent ofair 
through said foraminous memberandthenthrough said 
housingand Said Openinginto Said casingto oppose the 
outfow of lighter material,the air current in passing 
through said foraminous member efecting Separation of 
the lighterfibers from the remainder,Said foraminous 
member beinginclined in the direction away from the 
openingtoward an outletin the housing? 

7. In apparatus forseparatinga dense materialfrom 
lightermaterial,a casing providinga perforated SUrface 
and having also an outlet opening through which Said 
material may escape,rneans for moving Said materia? 
oyersaid perforatedSurfaceand Saidopening,meansfor 
forminga counterfow offuidthrotgh Said openingto 
opposethe outfow oflightermaterial,an incinedScreen 
through which the fuid fows and onto which the ab 
stracted dense materialfals,and meansaSSOciated with 
saidincinedscreenforcontinuously removingSaid denSe 
naterial? 
8.Apparatusforthe air deposition offbersto form 

fbrousstructures comprisinga cylindrical housing hay 
ingaforaminous walportionin which the openingsare 
dimensionedto permitthe passage ofairandSubStantialy 
separatedfberstherethrough,meansforfeedingairand 
fbersintothe housing,meansforrapidy whirling the 
air with the fbers entrained therein circumferentialy 
aboutthe cyindrical housing whereby the centrifugal 
forcecarriesthe fbersoutwardytowardsthe cyindrical 
peripheral wals of the housing,the foraminous Sega? 
ratingwalforminga part of the housingover which 
?estream ofairandfberspass whereby Separatedfbers 
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are carried with the air bycentrifugalactionthroughthe 
foramens for deposition on a colecting wal in the 
formation of the fibrousstructure,an openingextending 
substantially continuously across the wal of the cylin 
drical housing dimensioned to permitfibrousaggregates 
to pass therethrough whereby Saidaggregatesarethrown 
through the opening by centrifugal force and meansin 
communication with the openingforcausingaslightin 
fow ofairthroughsaid openingintothe housingwhereby 
chiefyaggregates of higher densityare capable of being 
thrown by centrifugalforce out of the housing through 
the Opening? 

9?Apparatus forthe air deposition offibers to form 
fibrousstructurescomprisinga cylindricalhousing,means 
forfeedingairandfbersinto the housing,meansinclud 
inga rotaryimpelerin the housingforrapidy whirling 
the air With the fbersentrained therein circumferentially 
about the cylindrical wal of the housing,a foraminous 
Separatingwalforminga part of the cyindricalwal of 
the housingover which the stream ofairandfbers pass 
wherebyseparatedfbersare carried with the airthrough 
the foramensfor deposition on a colecting walin the 
formation ofthefibrousstructure,meansforremovingag 
gregates of higher density from within the housingin 
cludingan elongateslotextendingacrossa portion of the 
cylindrical wall of the housing and through which the 
aggregatesare thrown bycentrifugalaction,and means 
in communication with the slotfor causinga slight in 
fow ofair therethrough into the housingto arrest the 
movement of the separated fbersthrown by centrifugal 
forcewiththeaggregatethroughthe opening? 

10?Apparatusasclaimedinclaim 9in whichtheelon 
gate slotextendingacross the housingis locatedjust be 
Yond the separating wal and in which the impeler is 
deposedincloselyspacedrelation totheforaminous Wal 
sothattheaggregatesare positively carried to Said slot? 

11?Apparatusforthe air deposition offibersto form 
fbrous structures comprising a cylindrical housing, 
meansforfeedingairand fibersinto the housing,means 
for rapidy whirling the air with the fibers entrained 
therein circumferentialy about the cyindrical wal of 
the housing,aforaminousseparatingwalforminga part 
of the housingover which the stream ofairand fibers 
pass whereby separated fbers are carried with the air 
throughthe foramensfordeposition ona colectingwal 
in the formation of the fbrousstructure,means forre 
noving aggregates of higher density from within the 
housingincluding an elongate opening through the cy 
1indrical wal of the housing over which the whirling 
stream ofairandfberscirculate,aseparatechamberin 
communication with the opening,and meansfor Supply 
ingair tosaid chamber under presSure slightly greater 
thanexistsinthe housing whereby a slightinfow ofair 
occursfrom the chamberinto the housingto OppoSethe 
passage ofnon-aggregatematerialof1owerdensitythrown 
bycentrifugalforcethroughtheopening, 
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