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This invention relates to air classifiers of 
the type in which a rotative movement is im 
parted to the material laden air to cause the 
heavier particles to be thrown outward by 
centrifugal force against the walls of the clas 
sifying receptacle. 

In carrying out the present invention the 
material laden air is directed tangentially 
into the classifying receptacle and the air 
from which the heavier particles have been 
removed is withdrawn from the upper por 
tion of the receptacle. 
One of the features of the present inven 

tion resides in means for directing a separate 
and distinct air blast into the receptacle ad 
jacent the point at which the material laden 
air enters the receptacle so that such blasts of 
air will perform the double function of im 
parting a whirling movement to the air with 
in the receptacle and also of retarding the 
travel of this volume of air inward toward 
the central discharge opening. 
In carrying this feature of the invention 

into effect an air blast in the form of a narrow 
sheet of air is directed into the classifying re 
ceptacle at either the inner or outer, or at 
both the inner and outer sides of the volume 
of material laden air entering the receptacle. 
These thin sheets of air are preferably de 
livered into the receptacle with considerable 
force so that they will exert a strong initial 
whirling action upon the larger volume of 
material laden air but their energy will be 
quickly absorbed by the larger mass of air, 
and it is found in practice that this serves to 
impart a smooth and satisfactory rotative 
movement to the volume of air within the re 
ceptacle. 
The outer sheet of air which travels be 

tween the wall of the receptacle and the vol 
ume of material laden air will insure rotation 
of the air lying close to this wall and will to 
some degree delay the flow of the volume of 
air toward the central exhaust. The inner 
sheet of air disposed at the opposite side of 
the stream of material laden air entering the 
receptacle will form an air wallor screen be 
two on the “drawn in' air and the more cen 
tral portion of the classifier for such time as it 
takes for this sheet of rapidly traveling air to 

be absorbed by the larger volume of slower 
traveling air, and during this time the drawn 
in air is held away from the central axis of 
the classifier. 

It is desirable to prevent the material laden 55 
air from flowing directly from the air inlet 
to the central exhaust means in order to give 
the heavier particles an opportunity to sep 
arate out of the air, and the inner and outer 
sheets of air employed in accordance with the 60 
present invention, help to hold the air away from the central discharge opening in a very 
satisfactory manner. 
Another feature of the present invention 

resides in mechanism for removing the air 65 
from the central portion of the receptacle 
at a plurality of different zones or levels 
therein, and in collecting hoppers for sepa 
rating the materials that settle in the central 
portion of the receptacle and adjacent the 70 
walls thereof. 
Other features of the invention and novel 

combination of parts in addition to the above 
will be hereinafter described in connection 
with the accompanying drawings which illus- 75 
trate good practical forms of the invention. 

In the drawings 
Fig. 1 is a side elevation with parts in sec 

tion of an air classifier constructed in ac 
cordance with the present invention; 

Fig. 2 is a top plan view of the air classi 
fier of Fig. 1; 

Fig. 3 is a sectional view taken on the line 
3-3 of Fig. 1; 

Fig. 4 is a front elevation of the air classi- 8 
fier of Fig. 1; 

Fig. 5 is a sectional view on an enlarged 
scale through a portion of the classifier wall 
having a corrugated lining; 90 

Fig. 6 is a side elevation of a modified type 
of air classifier; 

Fig. 7 is a rear elevation of a second modi 
fied type of air classifier; 

Fig. 8 is a top plan view of the air classi- 95 
fier of Fig. 7: . 

Fig. 9 is a horizontal sectional view taken 
on the line 9-9 of Fig. 7; 

Fig. 10 is a front elevation of another mod 
ified type of air classsifier; and 
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Fig. 11 is a horizontal sectional view taken 
on the line 11-11 of Fig. 10. 

in the embodiment of the invention illus 
trated in the drawings, the classifying recep 
tacle 10 is shown as having a substantially 
cylindrical construction in which the mate 
rial laden air may rotate about a vertical cent 
tral axis to effect a centrifugal separation of 
the heavier particles out of the air; it will 
be understood, however, that the receptacle 
10 may be given constructions other than here 
shown so long as whirling movement may 
occur within the receptacle to effect the de 
sired separation. 
In the constructions shown in Figs. 1 to 7 

inclusive the lower portion of the receptacle 
10 is tapered slightly as indicated at 11 to 
direct the particles moving downwardly 
within the receptacle inward somewhat, and 
to the lower end of the portion 11 is secured 
the conical portion 12 which constitutes a 
collecting hopper adapted to direct the ma 
terials which settle within the classifier into 
the discharge pipe 13. 
As above pointed out one of the important 

features of the present invention resides in 
means for directing an air blast into the re 
ceptacle adjacent the point at which the ma 
terial laden air enters the receptacle so that 
such blast of air will help to impart a whirl 
ing movement to the material laden air Wa 
rious constructions may be employed for di 
recting this blast of air into the receptacle 
adjacent the point at which the material laden 
air enters the receptacle and one construc 
tion to this end is shown in Figs. 1 to 4 inclu 
sive. Another form of means to this end is 
shown in Fig. 6, whereas a third construction 
to this end is shown in Figs, 7 to 9, and still 
a fourth construction to this endisillustrated 
in Figs. 10 and 11. 
In each of the embodiments shown in the 

drawings air is exhausted from the upper 
portion of the classifying receptacle 10 
through an exhaust pipe 14 which is illus 
trated as leading to the suction side of a fan 
15. The upper end of the receptacle 10 has 
a cover plate 16 in which is formed a central 
opening through which the exhausted air 
passes into the exhaust pipe 14. 
In each of the constructions shown the ma 

terial laden air is led tangentially into the 
upper portion of the receptacle 10 through 
an inlet pipe 17 the outer end of which is 
open as indicated at 18 to receive air from 
the atmosphere, and the materials to be treat 
ed are fed into this inlet pipe 17 from a hop 
per 19 mounted upon the upper portion of 
the pipe 17, it will be apparent, however, that 
if desired the feed pipe 17 may lead direct 
from any dust producing machine. 
The suction produced within the classify 

ing receptacle 10 by the exhaust pipe 14 will 
serve to draw air into the receptacle through 
the feed pipe 17 as indicated by the arrows, 
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and since this air is directed tangentially into 
the receptacle it will impart more or less of 
a whirling movement to the volume of air 
within the receptacle, but it may be desir 
able to increase this whirling movement of the 
air within the receptacle so that the heavier 
particles will be thrown outwardly by greater 
centrifugal force against the surrounding 
wall 10. This increased whirling movement 
is imparted to the air in the construction 
shown in Figs. 1 to 4 inclusive by providing 
an auxiliary pipe 20 which extends along the 
inlet pipe 17 and this auxiliary pipe 20 
is constructed to direct a blast of air in 
the form of a wide thin sheet into the re 
ceptacle between the volume of air enter 
ing through the pipe 17 and the central 
axis of the classifier. In the construction 
shown this blast of air is supplied by a booster 
fan 21 which serves to force air through the 
pipe 22 into the drum or receptacle 23 and this 
drum preferably extends downwardly a dis 
tance substantially equal to the vertical height 
of the inlet pipe 17, as will be apparent from 
Fig. 1. This is desirable in order that air 
may be supplied under substantially uniform 
pressure to the auxiliary pipe 20 throughout 
the height of this pipe which preferably has 
a vertical height substantially equal to that 
of the inlet pipe 17. The drum or receptacle 
23 is preferably given the tapered construc 
tion shown so that its area decreases from its 
upper to its lower end in conformity with 
the volume of air that passes from the drum 
23 into different portions of the auxiliary 
pipe 20. 
The thin sheet of air which is delivered 

into the receptacle 10 under relatively high 
pressure serves not only to impart an in 
creased whirling movement to the air with 
in the receptacle, but also to form a screen 
or wall which will prevent the material laden 
air from passing directly from the inlet pipe 
17 to the discharge pipe 14, so that the heavier 
particles will have an opportunity to sepa 
rate out of the air before the air reaches the 
exhaust pipe 14. The volume of air enter 
ing the classifying receptacle 10 through the 
pipe 20 is much smaller than the volume of 
material laden air entering this receptacle 
through the inlet pipe 17 and as a result the 
energy of the blast of air supplied by the pipe 
20 will be soon absorbed by the much greater 
volume of air entering through the pipe 17. 
But the thin sheet of air supplied by the pipe 
20 will retain its higher velocity for a suffi 
cient length of time to constitute the desired 
wall or screen above mentioned which will 
prevent the material laden alr from passing 
too rapidly to the exhaust pipe 14. 

In some cases it may be desirable to pro 
vide sheet-like blasts of air at each side of 
the inlet pipe 17 and such a construction is 
illustrated in the modified type of classifier 
shown in Figs. 7, 8 and 9 of the drawings. In 
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this modified construction the booster fan 21 
forces air into the pipe 22 the outer end of 
which has the branched construction indi 
cated by 24 in IFig. 8, the construction being 
such that art of the air from the booster fan 
21 is force into a drum or receptacle 23 sim 
ilar to that aibove described and the rest of the 
air is forced into a drum or receptacle 25. 
Air uncle! ) 'essure flows from the receptacle 
23 through the auxiliary pipe 20 into the air 
classifier at the inner side of the feed pipe 17, 
while a similar blast of air is supplied by 
the drum 25 to the auxiliary pipe 26 disposed 
at the outer side of the pipe 17. 
The sheet like blast of air delivered to the 

receptacle 10 by the auxiliary pipe 26 will 
travel around the receptacle 10 in close prox 
imity to the wall thereof and this will serve 
to increase the rotative movement of the vol 
ume of air in this receptacle and also to some 
extent reduce the tendency of the material 
laden air to move directly to the exhaust 
pipe 14. 

It is desirable to exhaust predetermined 
amounts of air from different Zones or levels 
within the classifying receptacle and this is 
accomplished in the embodiment of the in 
vention shown in the drawings by providing a 
plurality of nested pipes 27 and 28 which ex 
tend downwardly different distances into the 
classifier 10, as will be apparent from Fig. 1. 
These pipes 27 and 28 are conveniently held 
in place by the centrally disposed rod 29 and 
by the transversely extending braces or spi 
ders 30, 31. 
Since the rotative movement of the air with 

in the receptacle 10 is much less rapid near 
the central axis of the classifier than near the 
side walls of the receptacle, there is a tend 
ency for the lighter particles to settle out of 
the air in the vicinity of the central axis of 
the classifier and if these lighter particles 
are permitted to enter the discharge hopper 
12 the desired classification will not be se 
cured. It is therefore desirable to provide 
a central material receiving hopper 32 within 
the lower portion of the classifying receptacle 
and in spaced relation to the side walls there 
of to catch these fine materials that move 
downwardly within the central portion of 
the receptacle; and if desired a further sepa 
ration of the materials that settle in the lower portion of the receptacle may be secured by 
providing a second collecting hopper 33 
which surrounds the central hopper 32 and 
is disposed in spaced relation to the side walls 
of the receptacle 10. The materials that en 
tor the hoppers 32 and 33 pass downwardly 
into the discharge pipes 34 and 35. 

It is found that the lighter particles tend 
to cling to the heavier particles moving down 
wardly within the classifying receptacle and 
it is therefore desirable to force air through 
these falling particles to pick up and carry 
off the lighter particles that tend to cling 

3 

thereto. This air sweeping of the heavier 
particles may be promoted by providing the 
inner surface of the receptacle 10 with a 
roughened or corrugated lining 36 which lin 
ing will cause the particles to cascade in pass 
ing downwardly from one rib to another of 
the corrugated lining, thus giving the circu 
lating air a better opportunity to surround 

heavy particles and remove the dust there 
TOI). 

The modified construction of Fig. 6 differs 
from that shown in Figs. 1 to 4 inclusive 
in that in this modified construction the aux 
iliary pipes 20 and 26 for directing narrow 
sheet-like blasts of air into the receptacle are 
omitted, and in place thereof a blast fan 37 
is provided which is adapted to force a blast 
of air into the upper compartment 38 of 
the air inlet pipe 17. The materials to be 
treated are delivered to the feed pipe 17, 
in the construction shown in Fig. 6, by a feed 
hopper 19 below which are preferably pro 
vided the baffle plates 39 adapted to retard 
and spread the materials fed into the pipe 3S. 
The air inlet pipe 17 is shown in Fig. 6 as hav 
ing the lower portion thereof divided by a 
partition 40 into the air inlet pipes 41 and 42. 
It will therefore be seen that in this modified 
construction of Fig. 6 a blast of air is de 
livered into the receptacle 10 through the up 
per compartment 38 of the inlet pipe 17 and 
is drawn in from the atmosphere through the 
remaining compartments 41 and 42 of this in 
let pipe. It will be apparent, however, that 
the fan 37 may be employed to force a blast 
of air into the receptacle through any one of 
the compartments 38, 41 or 42, but in each of 
the constructions just suggested it is desired 
that clean air from the atmosphere be directed 
into the receptacle 10 below the material laden 
air so that the materials passing downwardly 
within the receptacle 10 will have to pass 
through this volume of clean air. 

In the modified construction shown in Figs. 
10 and 11 air from the atmosphere enters the 
upper portion of the classifying receptacle 10 
through the air inlet pipe 1 and air is ex 
hausted from the upper portion of the recep 
tacle 10 by the exhaust pipe 14. In this con 
struction the blast of air relied upon to impart 
the desired whirling movement to the air 
within the receptacle is supplied from a fan 
43 the discharge portion of which is con 
nected by a pipe 44 to an annular chamber 
45 which surrounds an intermediate nortion 
of the receptacle 10, as will be apparent from 
Fig. 10, and the air which is forced into this 
annular chamber 45 enters the receptacle 10 
through a number of inclined apertures 46 
formed in the side walls of the receptacle. 
The construction is such that the air entering 
the classifying receptacle through these ap 
ertures 46 will impart a pronounced whirling 
movement to the volume of air within this 
receptacle, to thereby effect the desired cen 
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trifugal separation and the air passing up 
wardly from the apertures 46 to the exhaust 
pipe 14 will serve to air-sween the leavier particles moving downwardly within the 
classiiving receptacle. 
While the various modified constructions 

above described produce good results, the coll 
struction whereby a thin sheet of air is forced 
into the classifying receptacle at one or both 
sides of the inlet pipe 17 is particularly desir 
able because as above pointed out these sheets 
of air will retard the flow of thematelialladen 
air towards the exhaust pipe, thus giving the 
heavier particles an opportunity to separate 
out of the air, which is extremely important. 
What is claimed is:- 
1. A classifier comprising in combination, 

a receptacie having a collecting hopper at 
its lower end, means for conducting air from 
the upper portion of the receptacle, an inlet 
pipe that is rectangular in cross section for 
delivering material lade air tangentially 
into the receptacle, and a booster fan for 
having an air conduit extending along a 
side wall of said pipe delivering an inde 
pendent blast of air into the receptacle in 
the form of a wide, thin sheet disposed par 
allel to the side of the receptacie for im 
parting a whirling movement to the air with 
in the receptacle to promote a centrifugal 
separation of the heavier particles out of the 
whirling air. 

2. A classifier comprising in combination, 
an annular receptacle having a collecting 
hopper at its lower end, means for conduct 
ing air from the upper portion of the re 
ceptacle an inlet pipe for delivering mate 
rial laden air tangentially into the recep 
tacle, and means associated with said pipe 
for delivering a wide, thin sheet of air into 
the receptacle along the inner face of said 
pipe to form a wide vertical wall of air travel 
ing rapidly between the stream of material 
laden air and the axis of the receptacle to 
retard the movement of the air from the 
inlet pipe towards the axis of the receptacle. 

3. A classifier comprising in combination, 
a receptacle having a collecting. hopper at 
its lower end, means for conducting air from 
the upper portion of the receptacle, an inlet 
pipe for delivering material laden air tan 
gentially into the receptacle, and means as 
sociated with said pipe for delivering blasts 
of air in the form of wide, thin sheets into 
the rereptacle along said pipe but at the 
opposite sides thereof to form wide aprons 
of rapdily moving air at each side of the 
material laden air stream for in parting a 
whirling movement to the air within the re 
centacle to promote a centrifugal separation 
of the heavier particles out of the whirling 
air. - 

4. A classifier comprising in combination, 
a vertical receptacle having a collecting hop 
per at its lower end, means for conducting 
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air from the upper portion of the receptacle, 
an inlet pipe for delivering material laden 
air tangentially into the receptacle, and 
means associated with said pipe for deliver 
ing a blast of air in the form of a wide thin 
sheet into the receptacle between a side wall 
of the receptacle and the discharge end of 
sail pipe to form a wide vertical apron of 
air traveling close to the wall of the recep 
tacle for imparting a whirling movement 
to the air within the receptacle to promote 
a centrifugal separation of the heavier par 
ticles out of the whirling air. 

5. A classifier comprising in combination, 
a receptacle having a collecting hopper at 
its lower end, means for conducting air from 
the upper portion of the receptacle, an inet 
pipe for delivering material laden air into 
the receptacle and provided with thin wide 
air conduits at the inner and outer sides 
thereof for delivering a wide blade-like 
last of air into the receptacle at cach side 

of the stream of material laden air, to pro 
mote a centrifugal separation of the heavier 
materials out of the air stream, air cham 
bers disposed at each side of said pipe to 
supply air to said conduits and means for 
supplying air under pressure to said cham 
bers. 

6. A classifier comprising in combination, 
an upright receptacle having a collecting 
hopper at its lower end, means for conduct 
ing air from the upper portion of the recep 
tacle, an inlet pipe for delivering material 
laden air tangentially into the receptacle 
and having opposite side walls disposed in 
approximately parallel relation to a side wall 
of the receptacle, and means associated with 
said pipe for delivering a wide, thin sheet 
of air into the receptacle along one of said 
side walls of the inet pipe to form a wide 
vertical wall of air traveling rapidly along 
side the stream of material laden air to in 
crease its whirling movement within the re 
ceptacle. 

7. A classifier comprising in combination, 
an upright receptacle having a collecting 
hopper at its lower end, means for conduct 
ing air from the upper portion of the re 
ceptacle. an inlet pipe for delivering mate 
rial laden air tangentially into the receptacle 
and having opposite side walls disposed in 
approximately parallel relation to a side wall 
of the receptacle, a thin wide conduit ex 
tending along one of said side walls of the 
inlet pipe to deliver a thin, wide, vertical 
wall of air rapidly into the receptacle along 
said pipe to increase the whirling movement 
of the air within the receptacle, an air re 
ceptacle at one side of said pipe to supply 
air to said conduit, and means for supply 
ing air under pressure to said air receptacle. 

In testimony whereof, I have signed my 
name to this specification. 

ALBERT H. STEBBINS. 
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