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17 Claims. 

This invention has reference to air separators 
for classifying and separating pulverulent mate 
rialis consisting of particles of different sizes or 
WeightS, into their finer and coarser, or heavier 

5 and lighter, constituents. 
The invention may be more particularly char 

acterized as having to do with types of separators 
in which the pulverulent materials are delivered 
Onto a central area of a distributing floor and dis 

10 persed outward toward the edges thereof, while 
S multaneously being exposed to an upwardly 
flowing stream of air which acts to carry with it 
the finer particles, leaving the heavier particles 
to be separately removed. In the usual separa 

5 tors of this character, dispersion of the solid par 
ticles from the distributing floor structure is 
brought about by rotating the latter at a fairly 
high rate of Speed. So as to cause the particles 
being delivered to a central area of the floor, to 

20 be thrown outward by centrifugal force and be 
yond the periphery of the floor. A current of air 
is dra Wn upwardly around the floor assembly so 
a.S. to pick up the fine particles and deposit them 
in a separate chamber, the heavier particles 

25, which the air stream is incapable of carry.ng with 
it, being permitted to fall into a Second cham 
ber or receiver. It may be further Stated with 
reference to common separators of this type of 
which I am aware, that heretofore the distribut 

30 ing floor has consisted merely of a solid or in 
perforate disk, and that Separation of the finer 
particles by the ascending air Stream has taken 
place only in the space beyond the periphery of 
the floor, and into which Space the particles are 

35 thrown by, centrifugal force as described. 
One of the primary objects of the invention is 

to provide an improved form of distributing floor. 
construction whereby additional and more effi 
cient separation of the coarse from the fine par 

40 ticles is brought about by causing additional and 
more, thorough action to be had upon the dis 
persed particles by the ascending air stream. 
And it is a further object of the invention to 
provide, as an exclusive feature, Or One in Con 

45 bination with a distributing floor structure hav 
ing the characteristics mentioned, highly effec 
tive means for causing distribution of the fine 
particles on the floor aSSembly, by the use of air. 
as the medium whereby the particles are agi-. 

50 tated or dispersed. . . 
In accordance With the invention, I provide, in 

stead of the usual Solid plate distributing floor, 
an - apertured floor assembly which permits the 
particles being agitated or dispersed to become 

3, acted upon, not only at the point of their dis 5 5 
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charge beyond the periphery of the floor, but also 
during their movement across the distributing 
floor. In accordance With the invention the ris 
ing air stream is caused to have additional Sep 
arating action on the agitated particles over that 
had in the usual separator, due to the fact that 
in passing upwardly through apertures in the 
distributing floor, preliminary separation of the 
fine particles by the air stream occurs before the 
particies reach the periphery of the floor. The 
result of this action is to bring about, in addition 
to an effective preliminary separation while the 
particles yet remain above the floor, higher Sep 
arating efficiency in the Space beyond the periph 
ery of the floor, due to the preliminary removal 
of a considerable portion of the fine particles that 
are readily carried away by the air streams paSS 
ing up through the fiOOr. 

Preferably, agitation and dispersion of the com 
minuted particles on the distributing floor, is 
accomplished by a down Wardly foWing stream or 
streams of air so directed that the heavier par 
ticles are thrown. OutWardly beyond the periphery 
Of the floor, and the finer particles are left in a 
Slate of agitation to Ward the Central area of the 
floor. And as will hereinafter appear, the in 
Vention contemplates the provision. Whereby the 
agitating air may be directed onto the distribut 
ing floor in a manner Such that the particles are 
dispersed in a circular direction, and as a result 
are throWn. OutWardly by Centrifugal force. It 
may be mentioned that While the pirinary pur 
pose of the agitating air also has the effect of 
putting the particles into Such a state of agitation 
and condition of distribution in the atmosphere 
above the distributing floor, as to greatly increase 
the effectiveness of the rising air stream in re 
moving the fine particles. This is due to the fact 
that in Such a condition of agitation and dis 
tribution, the particles become thoroughly ex 
posed to the air strean passing upwardly through 
and around the distributing floor. The air being 
drawn up around the distributing floor is re 
tained or recycled Within the apparatus, the fine 
particles taken off in the air stream being re 
moved therefron, and as the Separating medium. 
In accordance Wilh the invention, similar pro 
visions are made Whereby the agitating air may 
be recycled for continuous use. Preferably this 
is accomplished by withdrawing the agitating 
air from the apparatus, and at a point at which 
the dust content of the air is lowest due to the 
dust having previously been allowed to settle out. 
The withdrawn air then preferably is passed 
through an arrester and then forced by means of a 
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2 
suitable fan or blower, through the agitating air 
nozzles. 

In addition to the features and objects out 
lined above, the invention contemplates the pro 
vision of numerous other in provements, all of 
which however will be best understood Without 
further preliminary discussion, from the follow 
ing detailed description. Reference is had 
throughout the description to the accompanying 
drawings in which: 

Fig. 1 is a general view of the apparatus in 
cluding a showing of the agitating air by-paSS line 
and dust arrester; 

Fig. 2 is an enlarged verical sectional view of 
my preferred form of separator, and of the general 
type shown in Fig. 1; 

Fig. 3 is a fragmentary enlarged sectional view 
of the upper end of the concentric rod assembly 
for supporting the distributing floor; 

Fig. 4 is a section on line 4-4 of Fig. 2; 
Fig. 5 is a section on line 5-5 of Fig. 2 showing 

the annular agitating air manifold and connec 
tions therewith; 

Fig. 6 is a view similar to Fig. 2 showing a 
variational form of the invention; and 

Fig. 7 illustrates still another variational form. 
Referring first to Fig. 2, the separator, generally 

indicated at 10 in Fig. 1, comprises an outer shell 
11 having a top closure 12, and a lower down 
wardly tapered or conically shaped wall 13. 
Within and annularly spaced at 15 from the outer 
Shell 11, is an inner shell 14 having at its lower 
end a downwardly tapering annulus 16 extending 
Substantially parallel with the botton wall 13 of 
the outer shell. Shell 14 may be supported in 
any Suitable manner as by means of brackets 25. 
At the upper end of shell 14 is an opening 17 
through. Which the Separating chamber 18 within 
the inner shell assembly, communicates with the 
annular passage 15 at the outside. The upper 
interior conical Wall 18d, of shell 14 carries on 
iS inner Surface an inwardly sloping annular 
flange 19, the purpose of which will hereinafter 
appear. 
A downwardly tapering apron 20 is welded to 

the Wall of shell 14 at a suitable distance below 
the bottom of the conical wall 18, and directly 
below the apron 20 is a hopper 21 supported on 
pipe 22 which, as shown in Fig. 1, discharges into 
the fine product bin 23. A second discharge pipe 
23a Serves to conduct the settlings from the bottom 
Of the Outer shell to a coarse product bin 24. The 
relative positions of the lower end of the inner 
shell apron 16 and hopper 21 preferably are such 
that the upper end of the latter is substantially 
in vertical alinement with the bottom edge of 
the skirt. An annular vertical and apertured 
baffle wall, generally indicated at 26, is provided 
between apron 16 and the inner hopper 21, and 
While baffle wall 26 may be of any suitable con 
Struction for accomplishing the purpose herein 
after described, it preferably is of a louver type, 
consisting of a Series of circularly spaced louvers 
27 arranged at angles relative to the path of the 
air stream taken upwardly between hopper 21 and 
apron 16. 
A Vertical tubular feed shaft 28 is mounted in 

the upper interior of the separating chamber 18, 
and is shown to be carried on a support con 
Sisting of a Spider having radial arms 29 and a 
central portion 30 through which the shaft, ex 
tends, the Spider conveniently being formed in 
tegral with the annular flange plate 19 herein 
above mentioned. An upper rotatable and smaller 
diameter feed shaft section 31 extends through 

1962,455 
the cover plate 12 of the outer shell and projects 
down into the upper end of pipe 28. Upper feed 
Shaft Section 31 is journaled in a bearing 32 
mounted on the cover plate 12, and also within an 
upper bearing 33 Supported upon housing 34. 
Shaft 31 carries. On its upper end a funnel-shaped 
feed hopper 35. Keyed to shaft 31 between the 
bearingS 32 and 35 is a collar 36 having an upper 
bevel gear face 37 meshing with pinion 38 car 
ried on a horizontal shaft 39, the latter being 
journaled in bearing 40 in the housing structure 
34 and in a bearing 41 on support 42. Shaft 39 
may be driven in any suitable manner, as by Way 
Of a belt passing over pulley wheel 43. A fan 45 
is mounted on shaft 31 between cover plate 12 of 
the Outer shell and the upper end of the inner 
Shell structure 14, the fan comprising a hub 46 
keyed to the feed shaft and a suitable number 
of blades 47. 

It may be Stated at this point that upon rota 
tion of the shaft 31 and the fan 45, the latter 
causes a flow of air to be set up in the apparatus in 
the path indicated by the arrows. That is, the 
fan causes a current of air to be drawn upwardly 
through the separating chamber 18, and down 
Wardly through the annular space 15 between the 
Shells, the air stream then reversing its direction 
of flow upon being caused to flow upwardly be 
tween the louvers 27 of baffle wall 26 and then 
back into the Separating chamber through the 
Space 49 between the lower end of apron 20 and 
the upper end of hopper 21. The pulverulent ma 
terial 50 fed into the hopper 35 passes downward 
ly through the upper rotating shaft 31 and the 
lower Stationary shaft 28, and is delivered onto 
the distributing floor structure, generally indicated 
at 51, positioned a suitable distance below the 
lower end of shaft 28. 
The distributing floor assembly may be char 

acterized as providing a surface over which the 
pulverulent material discharged from shaft 28 is 
caused to be dispersed outwardly toward the wall 
of the separating chamber, the floor being pro 
vided with apertures which allow for the upward 
paSSage of air through the interior portions of the 
floor. It is to be understood that the invention 
broadly contemplates the provision of any suit 
able distributing floor construction having such 
characteristics, and that while I show herein cer 
tain typical forms, the invention is not to be re 
garded as limited by these particular showings. 
The preferred form of distributing floor struc 

ture shown in Fig. 2 comprises a plurality of ver 
tically Spaced plates having their edges in stepped 
Overlapping relation, there being provided annu 
lar air passing apertures between the plates. The 
floor comprises a lower annular plate 52, periph 
erally Spaced at 53 from shell 14 or the upper end 
of skirt 20, plate 52 being supported on a rod 54 
attached to a web 55, see Fig. 4, extending diamet 
rically acroSS the interior of the plate. A second 
annular plate 56 is Supported a suitable distance 
above plate 52 So as to provide an annular air pass 
ing aperture 57, the exterior diameter of plate 56 
being somewhat greater than the diameter of 
Opening 52d of plate 52 SO as to provide a suitable 
amount of horizontal overlap between the plates. 
Plate 56 is supported similarly to the lower plate, 
being carried on a pipe 58 extending around the 
inner rod 54, and joined to a web 59 extending 
acroSS the center of plate 56, similar to the Web 
55 of plate 52. A Solid circular plate 60 is sup 
ported above plate 56 and in spaced relation to 
provide an inner annular aperture 61, plate 60 
being of greater diameter than the inner diameter 
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1,962,455. 
of plate 56 so as to overlap the latter a suitable 
distance. The upper plate 60 is carried on the 
lower end of a pipe 62 slipped over the inner pipe 
58 supporting plate 56. 
While I have shown the distributing plate as 

Sembly to comprise three vertically spaced plates 
in the relative proportions, and positions de 
Scribed, it is to be understood that the invention 
Contemplates the use of any suitable number of 
Such plates and that the illustrated construction 
is typical Only. And I may also mention at this 
point that while I characterize a structure at 51 
as a distributing “floor', the implication is not to 
be derived by the use of the term “floor' that 
the distributing a SSembly need be horizontal or 
Substantially SO, although it is within the Scope 
of the invention to provide, if desired, a Substan 
tially horizontal aperture or foraminous distrib 
uting floor. It Will be seen that should the form 
of distributing floor shown in Fig. 2 be built up 
So as to comprise a considerable number of plates 
arranged in a manner similar to those illustrated, 
in effect a downwardly sloping distributing Sur 
face would be provided which Would not neces. 
Sarily constitute a Substantially horizontal floor 
Structure. 
The plate Supporting members 54, 58 and 60 ex 

tend centrally upward through the feed Shafts 28 
and 31 and are supported on a yoke 63 extend 
ing Over and above the hopper 35 and Supported 
on the housing 34. The outer plate supporting 
pipe 62 is Supported by means of a nut 64 threaded 
On its upper end and bearing against a spacer 65 
placed between the nut and yoke 63. Pipe 58 and 
the inner rod 54 are Similarly Supported by nuts 
66 and 67 threaded on their upper ends and bear. 
ing on spacers 68 and 69 respectively. A particu 
lar advantage is gained through the described 
distributing floor plate Supporting means in that 
the spacing between the plates, and also the ver 
tical position of the entire plate assembly may be 
within the separating chamber, may be varied by 
Simple adjustments of the Supporting members. 
Thus in order to vary the spacing between plates 
52 and 56, or between the latter and the upper 
plate 60, it is but necessary to insert spacers 68, 
or 69 of predetermined thickness in accordance 
With the plate spacing desired. In a similar man 
ner the vertical position of the entire plate assen 
bly may be adjusted simply by inserting spacers 
65 of selected likeness. The capability for so ad 
justing the entire floor assembly is of particular 
advantage in View of the fact that the amount of 
clearance at 53 between the peripheries of the low 
er plate 52 and the inwardly projecting apron 20 
may be adjusted to regulate the velocity of the air 
stream passing upwardly through the space. 
The pulverulent material delivered onto the 

distributing floor is maintained in an agitated 
Condition and is caused to be thrown toward the 
Walls of the Separating chamber in a circular 
direction, by means of air streams directed down 
Wardly in paths. Such that the air tends to drive 
the particles in a circular direction on the floor 

As shown in FigS. 1 
and 5, the agitating air is delivered through pipe 
70 to an annular manifold 71 mounted on the 
outside of shell 11, from which the air is dis 
charged into the separating chamber 18 through 
a plurality of radially extending pipes 72 pro 
jecting in Wardly through the Walls of the inner 
and outer shells. Each of the pipes 72 carries a 
series of downwardly directed nozzles 73, the lat 
ter projecting downwardly and laterally rela 
tive to their respective pipes 72 in corresponding 

3. 
directions as clearly indicated in Fig. 5. It will 
be seen that by virtue of this positioning of the 
In Ozzles, the agitating air streams are directed 
against the top surface of the distributing floor 
in Such directions as to cause the particles to be 
Carried around in a circular direction, and to 
become thrown outwardly, by virtue of the im 
pact of the jetted air streans and by centrifugal 
action, towaird the clearance space 53. On ac 
Count of the agitating air being so directed as to 
CauSe the particles to be subjected to centrifugal 
action, a certain amount of classification is 
brought about by virtue of this feature alone, 
due to the fact that there is a tendency to throw 
the heavier and coarser particles to the outside, 
Whereas the finer or lighter particles are less 
effected by the centrifugal action and tend to re 
main in a State of agitation toward the center of 
the floor. In case it is desired to vary the ver 
tical angular position of the nozzles, such adjust 
ment may be made by turning pipes 72 within 
their T-connections with the annular imanifold 
71. 
While the pulverulent particles are being dis 

persed OutWardly on the distributing floor under 
the influence of the agitating air as described, 
air is constantly being drawn up through the 
clearance SpaceS 61 and 57 between the annular 
plates, and through the peripheral clearance 
Space 53. AS previously explained, in the usual 
Separator of this type, the agitated or dispersed 
particles are acted upon by the ascending air 
Stream Only at the clearance space beyond the 
periphery of the distributing fioor. As will readily 
be Seen, by the provision, in accordance with the 
present invention, Of the air passing apertures 57 
and 61. Within the distributing floor, area, the 
particles While being maintained in a state of 
agitation on the floor, are preliminarily acted 
upon, before they reach the outer edge, by the 
air Streams taken upwardly through these aper 
tures. Thus there is a tendency for the finer 
particles remaining in a state of agitation toward 
the inner area of the floor, or in other Words 
the finer particles which are less effected by the 
Centrifugal action of the air jets, to become 
picked up by the air streams passing through the 
floor apertures, resulting in an efficient prelimi 
nary Separation before the particles become pro 
jected beyond the peripheral edge of the floor. 
Consequently, the particles which do reach the 
Outer clearance Space 53 and become subjected 
to separation by the air stream drawn upwardly 
therethrough, have become depleted of the finer 
Or lighter particles to an extent such as to mate 
rially increase the efficiency of the separation at 
the outside of the floor. 
The degree of Separation accomplished by the 

air Stream passing up through space 53 is of 
course determined by the velocity of the air 
Stream at that point. This velocity may be regu 
lated as desired, in accordance with the nature 
of the materials being separated and the degree 
of separation required, by adjusting the vertical 
position of the foor assembly so as to vary the 
area of the peripheral clearance 53, as previously 
eXplained. 
The heavier or coarser particles which are not 

picked up by the air stream passing upwardly 
through Space 53, drop down over skirt 20 and 
thence fall through the space 49 into hopper 21, 
from Whence they are conducted through pipe 
22 to the coarse product bin. 23. The finer or 
1ighter particles gathered by the air streams 
flowing through the floor apertures 57 and 61 
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and also space 53, are carried upwardly through 
opening 17 and thence into the annular Space 
15 in the direction of flow of the air stream aS 
indicated by the arrows. In the event of any 
tendency for the coarser particles driven beyond 
the outside of the distributing floor to become 
picked up in the air stream rising through Space 
53, the annular flange 19 will serve effectively to 
remove such heavier particles from the air Strean, 
due to the fact that upon striking the flange, Such 
particles will be caused to drop back onto the 
distributing floor. Also by virtue of the retarda 
tion of the outer portion of the air stream upon 
striking flange 19, the heavier particles Original 
ly taken into the air stream by virtue of its high 
velocity, will drop out as a result of the Substan 
tial reduction in velocity of that portion of the 
air stream carrying the heavier particles. 
Due to the reduction in velocity of the air stream 

in the annular space 15, a certain amount of the 
fine particles will drop out and settle in the bot 
tom portion 13 of the outer shell. Further Sepa 
ration of the fine particles is brought about as a 
result of the air stream being required to entirely 
reverse its direction of flow in passing from the 
outside clearance space into the space between 
apron 16 and the hopper 21. Upon passage of 
the air through the last mentioned space, Sepa 
ration of the particles remaining suspended in 
the air is brought about as a result of the im 
pingement of the air stream against the louvers 
27 in baffle Wall 26. The particles inpinging 
against the baffles immediately drop into the 
lower portion of the shell, and these particles, 
together with the particles previously separated 
in Space 15, or at the point of reversal in the 
flow of the air Stream, are conducted through 
pipe 23a to the fine product bin 24. 

Final separation of fine particles that may 
have become carried down in the coarse particles 
dropping from the lower edge of apron. 20, is 
effected by the air stream flowing through space 
49 and thence upwardly through the distributing 
floor. As will be noted, the air stream passing 
through space 49 flows transversely with relation 
to the stream of coarse particles dropping into 
the hopper, with the result that the air serves 
effectively to pick the lighter particles which it is 
undesirable to have present in the Separated 
coarse aggregate. 

Agitating air to be discharged into the Sepa 
rating chamber through nozzle 73, is taken from 
a suitable point near the upper end of hopper 21, 
at which point the air is in a comparatively qui 
escent state. The agitating air is Withdrawn 
through a pipe 76 extending through the Walls 
of shells 11, 14, and apron 20, into the upper end 
of the hopper. Pipe 76 is connected through the 
dust arrester 77 with the suction intake of a 
blower 78. Dust, arrester 77 may be of any Suit 
able type and is provided primarily for the pur 
pose of extracting as completely aS possible the 
fine dust particles that may be carried in the 
air stream being taken into the blower, to pre 
went abrasive wear on the latter. The air is then 
forced by the blower through line 70 into the 
annular manifold 71 and thence through pipes 
72 and nozzles 73 in the manner previously de 
Scribed. 
The variational form of the invention shown in 

Fig. 6 is generally similar to the previously de 
scribed form, but differs primarily in the pro 
vision whereby the distributing floor aSSembly is 
mounted so as to be capable of rotation, for the 
purpose of causing the particles of the material 

1,962,455 
to be thrown outwardly by centrifugal actioni. 
In Fig. 6 a. Single rotatable feed shaft 78 is pro 
Vided which is mounted and rotatably driven in 
a manner Similar to the upper feed shaft Section 
31 in Fig. 2. The part in Fig. 6 corresponding to 
Similar parts in Fig. 2 are given the same refer 
ence characters. The distributing floor 79 is 
carried on the lower end of Shaft 78, and While 
the floor assembly may be mounted thereon in 
any suitable manner. I have shown the plates 
52, 56 and 60 to be carried on a bolt 80 extending 
through the botton end plate 81 of the shaft. 
The plates in this case are held apart by Spacers 
82. The pulverulent material fed to shaft 78 is 
discharged through opening 83 onto the Surface 
of the distributing floor. 
Upon rotation of the Shaft and floor assembly, 

the particles fed onto the Surface of plate 60 are 
throWn OutWardly toward the edge of the floor 
by Centrifugal force, and Simultaneously the par 
ticles are subjected to agitation by the down 
Wardly directed air jets discharged through noz 
zles 73a. While it will generally be preferred to 
incline the nozzles in the manner and arrange 
ment shown in Fig. 2, in Some instances the noz 
zles may be pointed Straight down. Thus in Fig. 
6, the nozzles 73a are shown to extend vertically 
from a pipe 72 and to discharge the air vertically 
and normal to the horizontal plane of the dis 
tributing floor. Under SOme circumstances it 
may be desirable to incline the nozzles in a reverse 
direction to the direction of rotation of the floor 
assembly, in which case the nozzles may be SO 
adjusted by turning pipes 72 as hereinabove 
mentioned. The particles being centrifugalized 
are subjected to separation by the air streams 
being drawn upwardly through the spaces be 
tween the distributing floor plates, and through 
the exterior clearance Space, in Substantially the 
Sane manner as previously described With refer 
ence to Fig. 2. 

In Fig. 7, I show another variational form of 
the invention in which the material being fed 
through the Stationarily mounted shaft 85 is dis 
charged onto the distributing floor 86 together 
with a downwardly directed Stream of air. In 
this case the agitating air nozzles preferably are 
dispensed with, and the agitating air is dis 
charged downwardly at the center of the floor to 
gether with the pulverulent material, preferably 
at a point near the lower end of the feed shaft. 
While any suitable feed shaft and air nozzle ar 
rangement may be provided to SO Cause the ma 
terial to be delivered onto the distributing floor 
under the influence of an air Stream, I have 
shown, as typical, pipe 70 to extend at 87 down 
Wardly within the feed shaft 85 to a point near 
the lower open end of the latter. The pulveru 
lent material thus passes down through the an 
nular space 88 and is projected under the influ 
ence of the air Stream being discharged through 
the pipe 87, onto the distributing floor as indi 
cated. It may be stated that the material in 
space 88 may be permitted to merely feed 
through the shaft in accordance with its rate of 
delivery to the hopper On its upper end, or the 
parts may be so proportioned that the air stream 
being discharged through pipe 87 will serve, by 
virtue of its velocity, to regulate the rate at which 
the pulverulent material is discharged onto the . 
distributing floor. 
In Fig. 7, the foor assembly comprises an upper 

deflecting member 90, generally conical in shape, 
but preferably having its sides curved in the 
manner indicated. The deflector 90 is Suspended 
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1,962,455 
from the lower end of the shaft 85 by means 
of Straps 91, and the lower plates 92 and 93 are 
Supported on the bottom of the deflector 90 by 
means of bolt 94. The air stream directed 
downwardly against the top of the deflector 90 
causes the particles being fed through the shaft 
to be dispersed radially outward over the Surface 
Of the distributing floor structure, whereby the 
particles are Subjected to such agitation and dis 
persion as to promote efficient classification by 
the air stream being drawn up through and 
arOund the floor. AS in the previously described 
forms, the air discharged back into the separator 
through line 70 by blower 78, is withdrawn 
through pipe 76 at a suitable point near the upper 
end. Of the coarse product hopper. 

claim: 
1. In a separator of the Character described, 

Walls forming a separating chamber, an apertured 
distributor floor structure in Said chamber, means 
for delivering pulverized material onto said floor, 
neans for agitating said material on the aper 
tured floor by an air stream so directed as to 
cause the material to be carried outwardly by the 
aii toward the edge of said floor, and means for 
passing air upwardly through the apertures 
thereof. 

2. in a separator of the character described, 
Walls forning a separating chamber, an aper 
tured distributor floor structure in Said chamber, 
means for delivering pulverized material onto said 
floor, means for directing a stream of air against 
the top surface of said floor, and means for paSS 
ing air upwardly through the apertures thereof. 

3. In a separator of the character described, 
Walls forning a separating chamber, an ape 
tured distributor floor structure in Said chamber, 
means for delivering pulverized material onto said 
floor, means for directing an air stream at a 
angle With the vertical against the top Surface of 
Said floor, Whereby the particles of Said material 
are dispersed in a circular direction above the 
floor, and means for passing air upWardly through 
the apertures thereof. 

4. In a separator of the character described, 
walls forming a separating chamber, a circular 
apertured distributor foor structure in Said cham 
ber, means for delivering pulverized material Onto 
Said fioor, an air pipe extending radially above 
said floor, a plurality of nozzies on said pipe and 
adapted to direct air downwardly against the top 
Surface of said floor, and means for passing air 
upwardly through the apertures thereof. 

5. In a separator of the character described, 
5 walls forming a separating chamber, a circular 

apertured distributor floor structure in Said cham 
ber, means for delivering pulverized material onto 
said floor, a plurality of radially extending air 
pipes above Said floor, a plurality of Ozzles On 
Said pipes, said nozzles being directed laterally 
downward from their respective pipes at an angle 
With the Vertical, and means for passing air up 
Wardly through the apertures thereof. 

6. In a separator of the character described, 
walls forming a separating chamber, a distributor 
floor structure in said chamber and peripherally 
spaced from the Wall thereof, means for delivering 
pulverized material onto a central area of said 
floor, a plurality Of nozzles for directing Streans 
of air against the top Surface Of Said floor, means 
for producing relative rotation between said floor 
structure and the nozzles, and means for passing 
air upwardly through the space between said 
floor and the Separating chamber wall. 

7. In a separator of the character described, 

5 
Walls forming a separating chamber, a distributor 
floor structure in Said chamber and peripherally 
Spaced from the Wall thereof, an upwardly taper 
ing conical Wall extending above said floor and 
an annular, in Wardly projecting baffle on said 
Conical wall, means for delivering pulverized ma 
terial Onto a central area of said floor, means for 
agitating Said material on said floor by an air 
Stream So directed as to cause the material to 
be carried outwardly by the air toward the edge 
of the floor, and means for passing air upwardly 
through the Space between said floor and the 
Separating chamber wall. 

8. In a separator of the character described, 
Walls for:ming a separating chamber, an aper 
tured distributor floor structure in said chamber 
and peripherally Spaced from the wall thereof, 
means for delivering pulverized material onto said 
floor, means for directing a stream of air down 
Wardly against the top surface of said floor struc 
ture, means for passing air upwardly through the 
floor apertures and through the peripheral clear. 
ance Space between the floor and the Wall of said 
shell, and means for adjusting said floor vertically 
to vary the peripheral clearance space between 
Said floor and the shell. 

9. In a separator of the character described, 
a shell having a downwardly tapering conical wall 
and enclosing a separating chaimber, a distributor 
floor Structure having peripheral clearance from 
Said conical Wall, Said floor comprising a plurality 
of Vertically Spaced plates, means for delivering 
pulverized material onto said floor, means for 
paSSing air upWardly through the peripheral clear 
ance Space around Said floor, and means for Sup 
porting Said floor, Said Supporting means being 
adjustable to raise and lower all of said plates, and 
to vary the spacing therebetween. 

10. In a Sepairator of the character described, a 
distributing floor structure, means for delivering 
pulverulent material onto said floor, a nozzle for 
projecting a high Velocity stream of air against 
Said materials whereby they are caused to move 
along the floor in a predetermined path, means for 
paSSing a plurality of streams of air upwardly 
through Said materials at predetermined intervals 
in their path of movement. 

11. In a separator of the character described, 
Walls forming a separating chamber, an apertured 
distributor floor structure in said chamber, said 
floor Structure comprising a plurality of verti 
cally Spaced plates having edges in stepped over 
lapping relation, there being provided air passing 
Spaces between said plates, means for moving all 
of Said plates vertically and for adjusting the 
relative vertical positions thereof, means for de 
livering pulverized material onto the uppermost 
of said plates, and means for paSSing air upwardly 
through the apertures between the plates. 

12. In a separator of the character described, 
Walls forming a separating chamber, an apertured 
distributor floor structure in Said chamber, means 
for delivering pulverized material onto said floor, 
a plurality of air nozzles for directing streams of 
air against the top Surface Of Said floor, Said floor 
structure comprising a plurality of vertically 
Spaced concentrically arranged circular plates 
each of Smaller area, than the plate next below 
there being provided air passing apertures be 
tween said plates, means for producing relative 
rotation between said floor structure and the noZ 
zles, and means for passing air upwardly through 
the apertures thereof. 

13. In a separator of the character described, 
walls forming a separating chamber, an aper 
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6 
tured distributor floor structure in Said chamber, 
means for delivering pulverized material onto 
Said floor, said floor structure comprising a plu 
rality of vertically Spaced concentrically arranged 
circular plates each of Smaller area than the plate 
next below, there being provided air passing ap 
ertures between said plates, a vertically extend 
ing feed Shaft above Said floor Structure, pulver 
ized material being delivered onto said floor by 
Way of Said shaft, floor Supporting means extend 
ing through said separating chamber Walls, said 
floor Supporting means including means for Vary 
ing the relative vertical positions of said plates 
and for moving all the plates Vertically, and 
means for passing air upwardly through the floor 
apertures. 

14. In a separator of the character described, 
walls forming a separating chamber, an aper 
tured distributing floor structure in Said cham 
ber and spaced from the Wall thereof, means 
passing a stream of air upwardly through the 
space between said floor and the chamber wali, 
and through the floor apertures, means for de 
livering pulverized material onto said floor struc 
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5 ture, means for directing a stream of agitating 
air against the top surface of Said floor, and 
means for withdrawing air from the separator 
to be supplied as agitating air to the last men 
tioned means. 

15. In a separator of the character described, 

1,962,455 
Walls forming a separating chamber, an aper 
tured distributing floor structure in said chamber 
and Spaced from the Wall thereof, means passing 
a stream of air upwardly through the space be 
tween said floor and the chamber wall, and 
through the floor apertures, means for deliver 
ing pulverized material onto said floor structure, 
means for directing a stream of agitating air 
against the top Surface of Said floor, and means 
for Withdrawing air from the Separator at a point 
below said distributing floor to be Supplied as agi 
tating air to the last mentioned means. 

16. In a Separator of the character described, 
Walls forming a separating chamber, a distribu 
tor floor structure in Said chamber, means for dis 
charging pulverized material and a stream of air 
against the top Surface of Said floor, Said means 
including an air nozzle, and means for adjusting 
said floor and air nozzle relatively vertically. 

17. In a separator of the character described, 
Walls forming a separating chamber, an apertured 
distributor floor structure in Said chamber, means 
for delivering pulverized material onto said floor, 
a nozzle for directing a stream of air against the 
top surface of Said floor, means for adjusting said 
floor and nozzle relatively vertically, and means 
for passing air upwardly through the floor aper 
tures. 

HENRY S. MONTGOMERY. 
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