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a corporation of Ilinois 
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?Claims,(CL209—466) 
This invention relates to the Separation Of 

granular or lump materials of diferent Spe? cificgravitiessuchas,forinstance,removingthe 
relatively heavy,stony materialfrom Coaland 
more particularlyto cleaning whatiscaledfine? 
coal,aithough the application toother USesis 
contemplated and will readiy ocCur to OtherS 
in VariousinduStrieS? - 

Generalyspeaking,theschemeinchudesfeed 
ingthe mixture inathin·Swift Stream doWna 
steep chute into an OScillating trough Sloping 
gently downward and swept by air flowing 
through its pervious bottom and upwardy 
throughthestreamof materialandin dividing 
that stream horizontaly to deliVer the heaVy 
materialsbelow andthelightmaterialaboye? 
Apparatus formingtheembodiment Of thein 

Ventionat present preferredisShowninthe aC?? 
companying drawingsin Which - 
Fig,1 isaside View;, ,- 
Fig.2 is avertical cross section ontheline 

2?20f Fig?1; - 
Fig.3 isa1ongitudinalVerticalSectiononthe 

line 3?3of Fig,2; -? 
Fig.4isaplan view,partsbeingbrGkenaWay; 
?g.5isa horizontalSectionon the line5?5 of Fig?1; 
Fig.6isa,verticalsectionon theline 6?6 of 

Fig,1,and Fig,7 is a diagrammatic layout in 
vertica1sectionillustratingthegeneralorgani 
Zation?0f theapparatuS? 

But these specific draWings and the corre 
Sponding description are uSed for the purp0Se 
ofilustration Onlyandarenot intended toim? 
pose unneceSSary limitations On the claimS? 

In Fig,7,A indicatesa steep chute down 
which the materialsto beseparatedarefedina 
thinstreamfrom afeed pan B,receivingasup 
plyfromany Suitable Source fromanykind of3 
spoutC? - 

,ThechuteAandthepan Bareshownin one 
piece with a,trough D, havingan airPervious 
bottom Ethroughwhichairflowsupwardyfrom 
a pressure chamber F,The bottom Eisin 
clined downWardlyat G to a,bottom discharge 
spout H,throttled by pan Tand beyond the 
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spout the_trough Dterminatesina discharge 
spout Jforthelightermaterials,inthisinstance 
preferaby fne coal,to the cleaning of which 
the schemeisespecialy suited but notJimited? 
The unitincludingthe feed pan,thetrough, 

etc.,isoScillated by aneccentric onashaft K, througharod L,pivoted tothetroughat?M, 
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thestream… 

Theforegoingcomprisesaworkingunitthat 
wil1perform considerable separation,SOmetimeS 
suficientforthepurposein hand,butin may 
?lstancesit should beusedin conjunctionwith 
asecondsimilar unit,indicatedgeneralyby N, 
whichisfed bythestreamof heavier materialS 
?rom?hespoutHofthefirst Unitand deliyersits 
separated streamstoan eleyator O,Which re 
turnstheighterpart ofthe materials fromthe 
secondunittothefeed ofthefirst Unitand de? 
iyersthefinalrefuseorthe cleanedheaVier ma 
?erialto a chute Pleadingto a,COnVeyOr?? 
Insuchasetup the product of theChuteJ Of 

thefirsttroughwil becommerciallyClean C0al, 
whichwibedeliveredtoasuitable ConveyorR andthe product ofthelowerspout SoftheSeC? 
ondanit will be practicaly all heaVier mate 
?iaioröstonyrefuse,? ?,· - 

Theslopes,theairpresSures,thecontrolOfthe 
variedtosuitconditionsand diferencesin ma 
terialsundertreatment. - - 

Whenthe apparatusinchdesa_siagetwo 
stage unit,as diagrammaticaly iustratedin 

5 Fig?7,the elevator will?preferably be in the 
jormofacircularwheel,butwhenabattery of 
such ünits is assembled togetherthe elevator 
wilmoreappropriateytaketheform ofafex ibleconveyorhavinganelongatedloopandServ 
ingthe several units in the battery,Ashere 
shown,thereturntothefeedofthe firstunitis througha spout T deliveringto the chute A… 
*Ehisis a concession-tocompactness of con 
struction?Thereturnwouldmoreappropriatey 5bedeliveredtothefeedpan B. 
The mode of Separation duringthe Operation 

1snotknownwith certaintyandmaybethesub 
iect of diferences of opinion,Thefolowingis advancedasatheorybasedonstudyandobserva 
The feed to the chute?Aisin a,thinstream 

uniformly spread acrossits width?The depth 
ittle,ifany,exceeds the short dimension of the 
largestlumps,Theyelocity of the streamac 
celeratesasit fows down the chute and may 
reach a,Velocity(forfine C0al) 0f three to fiVe 
hundred feet per minuteat the bottomof the 
Chute? - - “ 

Asthe streamflows down thechuteitopens Up,theseverallumpsorgransbecomingspread 
apart andmore orless Segregatedand.displaced 
from theirfelowslengthwiseandcrosswiseto 
Inthisopencondtionand - - - - andatmaximumspeed thestreamofmateria1strikesthesopingbot 

  

  







4 
Current appearSto bethe keytothe separation 
WhiChisefeCtedquicklyandthestratifiedStream 
is ready for diVision as therelativey ightand 
heavy materialsm0VedownWardtogether butin 
diferent layers?Pneumatictablesandsuchike 
ofthe past haVehadnothingt0producetheSwift 
Open Stream,haVe required Up to five times as 
muchair perton per hOurandmOSt Ofthem haVe 
included Some Sort of rifesto Work a Counter 
flow of the heavy material With respect to the 
lightmaterial, 
OrleSSgradualyWhereasin Ourschemethe SWift 
run down the ChuteisfollOwed by quickSepara 
tion and stratification ready for division along 
lines of specific gravity?Apparatus like that 
Shown here has been found SatisfaCt0ry When 
shortened byremovingtheintermediatetwofeet 
of thetroughand bringingthetwo end p0rtionS 
together?in otherwords,thetrough wasshort? 
ened by omitting thetwo intermediate lengthS 
of p0rous blocksandthe correspondingair cells, 
etC? - · ?? - 

We Cannot giVe CritiCal angles or lengths for 
thechutesorthetroughsbecausealittleCutand 
try may,be neceSSary under any particularset 
of conditionsandeventhensome Wil prefer One 
thingand SOmeanother, - - 

It has not been found poSSible to show the 
materialin the chutesandtroughsasit appears 
in practice?TheStreaminthe chuteAOpensup 
asit gathers speed and thisis fostered bythe 
rapid 0Scillation?The upper part of the block 
1??that receives thestream appearsto be rela 
tivelyclear. · * 

Asthe bed builds up inthetroughit ofers 
more resistance to the flow of air,but the air 
and therapidoScillation keepSthe Stream fiuid 
enOUgh for the neCeSSary mOVement t0 produce 
high CapaCity? · - · 

*The chute A andthefeed pan Bare madein 
one with thetroughDt0simplifytheapparatus? 
Oscillating the feed pan makes it deliver the 
widestream neededfortheSwift openStreamin 
the Chute A?The feed pan Band the ChUte A 
may be made Separate frOm the trough D and 
alsoSeparatefromeach Other?But thisSeparate 
construction wouldrequire an oscillating mech? 
anismforthefeed pan OrSOmeSOrt Offeederand 
a Separate Support for the Chute A?The ar? 
rangementShown issimpler, 
WeClaim: 
1?The proCeSS of Separating relatiVely light 

and heaVymaterialingranular form,Whichin 
cludes feeding the mixtureina thin fiat stream 
doWn an inCline SO Steepthat the particleSSpeed 5? 
up and Separate as they approach the bottom 
thereof,into a reciprocatingtrough having an 
air pervious bottom inclined SubStantially·leSS 
than the Stream butin the Same direction,and 
suficienty inclined So that the particles of the 
streamwillimpingeagainstarelativelycleanSur? 
face ofthe bottom of the trough and m0VeaW8y 
from thepoint ofimpingementrapidyenoughto 
maintain Said point relatiVely Clean,paSSing air 
continuousy through the air pervious bottom 
andthroughthestreamandseveringthestream 
horizontaly in the trough and delivering the 
upper and lower branches of the stream Sep 
arately? - 

2?The process of separating relatively light 
and heavy materialingranular form,Whichin 
cludesfeedingthe mixtureina,thin flat Stream 
downaninclinesosteep and OfSuficient length 
thatthe particleS.Speed up and Separateinto a 

Theyseparatethematerial more, 
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SCattered.State of_substantially not more than 
Oneparticledepthateach pointastheyapproach 
the bottom thereof,into areciprocatingtrough 
hayinganairpervious bottominclinedsubstan 
tialylessthantheinclinebutinthesamedirec 
tion,and Suficientlyincined sothat the piled 
UpparticleS Of the Stream will move along the 
trOUgh rapidyenOUghtomaintainthe Upperend 
thereof relatively clean Sothat the stream may 
paSS rapidy thereOver,passingair continuously 
throughtheairpervious bottomandthroughthe 
Streamincludinga part ofthe stream wherethe 
partiCles arestillSeparated as a result of their 
Speeding Up down the incline,and horizontally 
Severingthe Streamin thetroughand delivering 
the Upperandlower branches ofthestreamsep 
arately? - 

3?ApparatusforSeparatingrelativeylightand 
heavy material,in granular form,including,a 
Chute SO Steep and of Suchlength that particles 
fedat the Upper part thereof Speed upandsep 
arateastheyapproachthe bottomthereof,means 
forfeedingamixture of particlesofthelightand 
heaVymaterialinathinfatstreamatthe upper 
Dart Ofthe Chute,areciprocating.trough having 
anairpervious bottominclinedsubstantially1ess 
thanthe Chute,butinthesamedirection,posi 
tionedtoreceivetheparticlesfromthechuteand 
S0 inClined and unobstructed that the particles 
faling*down the chute Willimpinge against a 
relatiVely Clean?Surface of the bottom of the 
troughand moveawayfromthepoint ofimpinge? 
mentrapidlyenoughto maintainSaidpointrela 
tively clean,meansfor passingair continuously 
throughthe airpervious bottomandthroughthe 
Stream of particlespassingthereover,and means 
forSeVeringthe Stream horizontallyinthetrough 
and deliveringthe upperandlower branches of 
thestreamseparately? - W 

4?Apparatusforseparatingrelativeylightand 
heavy materialingranular form,including a 
chute,atleasta part of whichissosteepand of 
Such length that particlesfedat theupper part 
thereof speed up and.separate into a scattered 
state of Substantialynot morethan oneparticle 
depthateach point astheyapproachthebottom 
there0f,meansfor feedingamixture0fparticles 
0f the light and heavy materialin a thinflat 
Streamat the upper part of the Chute,arecipro 
Catingtrough havinganair pervious bottomin 
Clined Substantialy,lessthan the chute,but in 
the Samedirection,positionedtoreceive thepar 
ticles fromthe Chuteand Soinclinedand unob 
Structedthatthepiledup particles ofthestream 
WillmOVe along the trough rapidly enough to 
maintainthe Upperendthereof relativey clean 
S0thattheSeparated particlescanstayseparated 
asthey passrapidly over Said Upperend,means 
for paSSingair COntinuouslythroughtheair per 
ViOUS bottOmandthroughthestream of particles 
paSSing thereOVer,and meansfor Severing the 
Stream horizontallyin thetroughand delivering 
the Upperandlower branches of thestreamsep 
arately, - 

?5?Compact tw0-Stageapparatusforseparating 
relativelylight and heavy particlesinchudingpri 
ImaryandSeCOndarySeparating Unitsslopinglon 
gitudinallyin opposite directions with the pri 
mary unit located approximately directly above 
the Secondary unit,each Unit beingadapted to 
Separate a mixture of light and heavy particles 
fed t0itS Upper portion into light and heavy 
branches,thesecondary unit being disposed to 
receive.atitsupper end the heavy branch from 
the primaryunit,anda Circular wheeltypeele? 
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vatordisposedtoreceivethelighter branchfrom 
the Secondaryunitand to deliverittotheupper 
portion of the primary unit,said primary unit 
being ofanature whichWorks best With the ma? 
terialspreadfairlyuniformlyaCrOSsitswidthand 
Said Circular elevator including partitions diS 
p0Sed0fSUchanglethatthematerialraiSedab0Ve 
each partitionis dumpedgradUallyaSthe parti 
tion m0yes aCrOSS the second Unit,and means 
adapted toconduct backtotheelevatorany ma 
terial which doesnot fal1dtrectlyfrom theele 
Vatortothe primaryunit? 
6.Apparatusforseparatingrelativeyightand 

Heavy material in granular form,including a 
chute,atleast 8,part of Whichissosteepand 0f 
such1ength that particlesfed bythe Upper part 
thereof Speed Up and separate into 8,SCattered 
state OfSubStantialy not morethan One partiCle 
depth at each point as they 8pproach the bot 
tomthereof,meansforfeedinga mixture Of par 
ticles of the light and heaVy materialinathin 
fatstreamat the Upper part of thechute,are? 
ciprocating trough having an air pervious bot 
tom incined substantialy less than the chute, 
butin thesame direction,p0sitioned to reCeiVe 
the particlesfrom the chuteand SoinClined and 
unobstructedthat the piled up particles of the 
streamwimovealongthetroUghrapidlyenough 
tomaintainthe Upperendthere0frelativelyclean 
sothattheseparatedparticleScan StaySeparated 
asthey passrapidy overSaid Upper end,meanS 
for passingair Continuouslythroughtheair per? 
vious bottomand through the stream of par? 
ticles passingthereover,and meansforSevering 
thestream horizontalyinthetroughand deliy 
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5 
eringthe UpperandloWer branches0fthe Stream 
separately,Said trough Converging in width 
downWardly betWeen the Upper endthereof and 
the means for severing thestream Whereby the 
depth ofthestreamisincreasedtofacilitate hori 
ZOntaldivisionthere0f? 
7,Compact two-Stageapparatusfor Separating 

relativeylightandheavyparticlesinchudingpri 
maryand Secondaryvibratory-troughseparating 
unitsslopinglongitudinalyin Opposite directions 
With the primary Unit locatedapproximately di 
rectlyabove thesecondary unit,eachunit being 
adaptedt0Separate a mixtUre of lightand heaVy 
particlesfed toitSupperportioninathinstream 
intolightand heavybranches,theSecondary unit 
being disposed toreceive atits Upper end the 
heavy branch from the primary Unit,meansfor 
horizontalydividingthestreaminthe SeCOndary 
Unit and a,Circular wheeltypeeleyatorrotating 
in planes generaly tranSVerse to the UnitS 8nd 
disposed toreceive thelighter branch from the 
Secondary unit and to deliver it to the Upper 
portion ofthe primaryunit,said Secondaryunit 
being Substantialy aS Wide atits receiVing end 
and at the position of initial separation asthe 
primary Unit;and Said SeCOndary unit at itS 
lower portioninthe Vicinity of Saideleyatorand 
inthevicinityofthemeansforhorizontalydivid 
ing the stream,being Substantially narrower 
thanthe upper unit,wherebythe depth of the 
smaleramount of materialthereinisincreased 
and thesize of the CirCular eleyatorrequired t0 
encompassbothunitsis redUCed? “ 

MYRONA.KENDALL 
CHESTERC?MOORE? 


