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WERTCAL FEED CENTREPETAL CLASSFER 
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yinaa., assig sors to The Microcycioraat Co., MiG leap 
ois, lyiiia, a corporation of Delaware 

Filed Aug, 24, 1959, Ser. No. 833,771 
13 Caimas. (Cl. 209—144) 

This invention relates to a new and improved vertical 
classifying apparatus and method for the sharp separa 
tion offractions of dry pulverulent material. More par 
ticularly, this invention relates to a centripetal classifier 
for dry pulverulent material having a peripheral inlet 
axial outlet classifier rotor disposed on a vertical axis 
provided with a novel and improved large volume pe 
ripheral air inlet and positive coarse particle discharge 
outlet. The classifier is fitted with a classifying rotor of 
novel design provided with a deck selector means for 
varying the rotor capacity and varying the product char 
acteristics. 
A principal object of this invention is to provide a cen 

tripetal classifier of improved efficiency having a periph 
eral inlet-axial outer classifier rotor disposed on a vertical 
axis provided with an air inlet structure adapted to supply 
air evenly and simultaneously to all portions of the classi 
fying zone at the periphery of the rotor. 
Another object of this invention is to provide a vertical 

classifier which eliminates cross paths of coarse and fine 
particles which interfere with complete coarse discharge 
by providing positive coarse particle throwout means for 
quickly and decisively discharging all of the oversize parti 
cles from the classifier. 

Still another object of this invention is to provide a 
vertical classifier of overall lower height which is easier 
to instal and which is due to the shortening of the duct 
between the classifying zone and fine particle discharge 
because of the elimination of air-inlet means at this point. 
By shortening the duct between the classifying zone and 
fine particle discharge, the tendency for the accumulation 
of deposits of fine particles which unbalance the rotor 
and cause vibration has been eliminated. 
A still further object of this invention is to provide 

an improved efficacious method of classifying particles of 
solid material characterized by the. substantially simul 
taneous and unifornin introduction of air to all parts of 
the classifying zone whereby the particles to be separated 
are exposed to uniform and optimum display of opposing 
forces. 
A further object of this invention is to provide a ver 

tical classifier having means for varying the proportion 
of the rotor which is utilized and for varying the classifier 
capacity and cut size characteristics of the classifier prod 
uct thereby. 

Other objects of the invention will become apparent 
as the description proceeds. 
To the accomplishment of the foregoing and related 

ends, this invention then comprises the features herein 
after fully described and particularly pointed out in the 
claims, the following description setting forth in detail. 
certain illustrative embodiments of the invention, these 
being indicative, however, of but a few of the various 
ways in which the principles of the invention may be 
employed. 
The invention is illustrated by the drawings in which the 

Same numerals refer to corresponding parts and in which: 
FIGURE 1 is an elevation in section, through the 

center of the vertical classifier of this invention; 
FIGURE 2 is a horizontal section on the line 2-2 

of FIGURE 1 and in the direction of the arrows: 
FIGURE 3 is a horizontal section taken on the line 

3-3 of FIGURE 1 and in the direction of the arrows; 
FIGURE 4 is an enlarged fragmentary elevation, in 
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2 
section, through the discharge portion of the classifier 
showing a modified form of pneumatic seal to prevent 
intermingling of particles from the coarse and fine dis 
charge passages; and 
FIGURE 5 is a further enlarged fragmentary eleva 

tion, partly in section, showing in greater detail the air 
inlet to the modified pneumatic seal means. 

Referring to the drawings, the vertical classifier of 
this invention comprises generally a base platform 50 
mounted on Supports 1, a fan housing 12 spaced above 
base platform 0 and supported by an annular plate 13, an 
air inlet Scroll 4 whose inside periphery forms a housing 
for the classifier rotor and a top cover and material feed 
housing indicated generally at 5. A vertical shaft 16 
extends generally from the top to the bottom of the 
apparatus through the classifying and fan housing sec 
tions. The top end of shaft 6 is journaied in a suitable 
bearing structure 37 supported in a spider structure 18 
mounted within the top cover and material feed housing 
i5. The lower end of shaft 16 is journaled in a suitable 
bearing structure 9 supported in a ring mount 20 on 
platform 6. A multiple drive pulley 2 is keyed to the 
lower end of shaft 16 adapting the shaft to be driven 
by belts 22 from any suitable motor means. 

Vertical shaft 16 is enlarged and reinforced through 
the part of its length that extends through the classifying 
and fan housings by a cylindrical tube 23 supported by 
annular rings 24 and 25 secured to the shaft. The tube 
structure is reinforced by a further intermediate annular 
ring 26 Secured to the shaft for supporting rotor ele 
ments, as described in greater detail hereinafter. An 
annular top plate 27 is mounted on the top annular ring 
24 around the shaft. The top surface of plate 27 is 
provided with an annular fiange 28 having a shoulder at 
its upper and outer edge which supports the inner pe 
riphery of an annular ring 29. The outer periphery of 
ring 29 is fitted with a plurality of vertical radiating 
blades 39 adapted to distribute material feed uniformly 
for introduction to the classifying zone and, in coopera 
tion with a corrugated lining 33 of housing 5, to break 
up and reduce agglomerated masses of pulverulent mate 
rial. Annular ring 29 is maintained rigid and stable by 
means of a plurality of spacer blocks 32 through which 
the annular ring is secured to top plate 27. A conical 
Shield 33 is provided to prevent accumulation of material 
within flange 28 and possible unbalance of the rotor 
thereby. 
An annular bottom plate 34 is disposed about the shaft 

16 Secured to annular ring 25. A flanged ring 35 is 
disposed about the shaft 16 and tube 23 between the top 
and bottom plates 27 and 34. Flanged ring 35 is sup 
ported in part by a plurality of radiating spline members 
36 whose threaded inner ends extend through tube 23 
and are Secured around the periphery of the intermediate 
annular ring 26. A plurality of vertical pegs or rods 
37 are disposed about the shaft 6 and tube 23 to form 
fan means in the fan housing 12. The pegs or rods 37 
extend through and are supported by the upper flange 38 
and lower flange 39 of ring 35 and bottom plate 34. To 
impart additional rigidity to the fan structure, diagonal 
brace members 49 are desirably used to strengthen the 
peg or rod members 37. 
An annular ring disc 41 is supported on the upper 

flange 38 of ring 35. A plurality of vertical radiating 
blades 42 are carried by the periphery of ring disc 41 
for the purpose of inducing a slight negative pressure in 
the annular chamber 43 below the air scroll housing 14 
in which the disc and blades rotate. Chamber 43 serves 
as a positive coarse discharge means, as explained in 
greater detail hereinafter, and is provided with coarse 
particle discharge ducts 44. 
A heavy mounting ring 45 is disposed about the outer 
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periphery of flanged ring 35 supported by the upper flange 
38 on top of the ring disc 41. An annular end plate 
46 which forms the bottom plate of the rotor classifying 
section is supported by and secured to the mounting ring 
45. An annular plate 47, which forms the top plate of 
the rotor classifying section, is supported on the bottom 
surface of rotor top plate 27. The rotor classifying sec 
tion supported between the bottom rotor plate 46 and 
the top rotor plate 47 includes a plurality of slotted 
vertical blade members 48 interlocked with a plurality 
of slotted horizontal spaced-apart annular disc members 
49. The vertical classifier blades may be flat and disposed 
to radiate out generally from the axis of the rotor or they 
may be disposed at an angle between radial and tangential. 
In a preferred form of construction, as shown in the 
drawings, the vertical classifier blades are curved. De 
pending upon operating conditions and the desired classi 
fication cut, the blades may be curved in the direction of 
rotation of the rotor or opposite to the direction of rota 
tion. 
The intersecting edges of the classifier blades and classi 

fier discs present the appearance of a cylindrical drum 
having generally a grilled or honeycombed surface. The 
inner edges of the vertical classifier blades and the inner 
peripheries of the horizontal classifier discs define the 
outer periphery of an annular chamber 50 around tube 
23 which serves as an axial discharge duct through which 
classified fine particles are conveyed after separation by 
the classifying section of the rotor to the fan housing 
for discharge. A plurality of vertical rod members 51 are 
supported between the bottom rotor plate 46 and top rotor 
plate 47 to form a cage structure surrounding and spaced 
outwardly from the grill structure of the classifier drum 
formed by the vertical blades and horizontal discs. Addi 
tional rigidity is imparted to the cage structure by means 
of intermediate support brackets 52 spaced about the 
periphery of the drum structure between the classifying 
section top and bottom plates. 
The air inlet scroll housing 14 surrounds the classifier 

section of the rotor and is substantially co-extensive in 
height with it. The air inlet housing comprises an outer 
scroll housing wall 54 held between a top housing wall 
55 and a bottom housing wall 56. A tangential air inlet 
opening 57 to the scroll housing is provided. A plurality 
of interior vertical scroll baffle members 58, 59 and 60 
disposed within the air inlet housing and extending suc 
cessively lesser distances within the housing effectively 
divide the inner periphery of the inlet housing into a 
plurality of substantially equal areas to insure simul 
taneous and substantially equal delivery of air to all por 
tions of the classifying zone surrounding the periphery 
of the classifier section of the rotor. One or more hori 
zontal baffle members 61 similarly divide the air inlet 
housing into vertical sections to insure simultaneous and 
substantially equal distribution of air vertically along the 
classifying zone and classifying section of the rotor. 

In order that the flow of air from the air inlet housing 
to the classifying area surrounding the classifying section 
of the rotor may be uniformly directed, an annular louver 
curtain wall is disposed in the space between the inner 
periphery of the air inlet housing and the outer periphery 
of the classifying section of the rotor. The louver cur 
tain wall comprises a plurality of individual louvers 63 
which may be stationary or, preferably, as shown in the 
drawings, adjustable as to pitch. The bottom end of 
each vertical louver element is provided with a pivot or 
pin structure 64 by which it is journaled for rotation in 
an annular ring 65 supported by the inner periphery of 
the air inlet housing bottom wall 56. The upper end of 
each louver element 63 is provided with a top pin 66. 
The top pin of each louver element is provided with a 

small spur gear 67 each of which meshes with the teeth 
of a ring gear 68 journaled for rotation in a ring bearing 
69 supported within a ring flange 70 on the top of 
the top plate 55 of the air inlet housing. One of the 
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4. 
louver elements is fitted with a crank 71. Rotation of 
crank 71 causes rotation of the gear 67 which in turn 
causes rotation of the ring gear 68 and a corresponding 
rotation of each of the other louver elements. Crank 7 
is provided with a pivoted latch 72 adapted to engage a 
notched latch plate mounted on the top housing 15. The 
notches in the latch plate 73 correspond to predetermined 
pitch angles and permit locking the louver members in 
the desired predetermined positions. 
The classifier top housing 15 rests upon the ring flange 

70 on the top wall 55 of the air inlet housing 14 secured 
by a plurality of clamping fastening means 75 for easy 
removal when desired. The classifying section of the 
rotor is designed for easy removal for repair, replace 
ment, inversion to change the direction of the classifier 
blades, etc. by removal of the top housing without dis 
turbance to the remainder of the apparatus. The top 
housing is provided with a material feed inlet fitted with 
one or more feed supply ducts 79. 
The fan housing 12 is in the form of a scroll housing 

having a vertical outer housing wall 80 held between a 
top housing wall 81, and a bottom wall 82. The top plate 
81 of the fan housing is provided with a circular opening 
in which the flanged ring 35 of the rotor is disposed for 
rotation and the bottom plate 82 is provided with a sin 
ilar circular opening in which the flanged bottom plate 
34 of the rotor is disposed for rotation. A tangential 
discharge duct 83 exits from the fan housing. 
A vertical scroll housing wall 84 extending between 

the top plate 81 of the fan housing and the bottom plate 
56 of the air inlet housing forms the outer housing wall 
for both the coarse discharge chamber 43 and one form 
of a pneumatic seal chamber 85. The coarse discharge 
chamber 43 and pneumatic seal chamber 85 are separated 
by a horizontal plate 86 which forms a common wall of 
the two chambers. To avoid vibration of the inner 
peripheries of plates 81 and 86, they are desirably secured 
together at intervals by spacer posts 87. The pneumatic 
seal chamber 85 is provided with one or more dampered 
inlet openings 88 for controlled admission of air to the 
pneumatic seal chamber. The inner periphery of the 
pneumatic seal chamber presents the appearance of an 
annular slot open except where its top and bottom wall 
members are made rigid by posts 87. That annular slot 
surrounds the rotor structure in the annular space be 
tween the bottom of ring disc 41 and the upper surface 
of flange 39. The reduced pressure in coarse discharge 
chamber 43 and the fan housing 12 causes air to be drawn 
through the inlet openings. 88 into the pneumatic seal 
chamber and out through the inner annular slot opening 
from the pneumatic seal into the coarse discharge cham 
ber 43 and fan housing 12 to create a positive inflow of 
air to prevent accidental migration of particles from the 
coarse discharge chamber to the fine particle discharge 
of the fan housing or vice versa. - 

In order to increase the versatility of the classifier of 
this invention, it is preferably provided with a deck selec 
tor means as described in our co-pending application Seri 
al No. 833,772 filed concurrently. The deck selector 
means makes it possible for the operator to utilize as 
much or as little of the axial height of the classifying 
section of the rotor as necessary or desirable for the par 
ticular operating conditions or the particular desired prod 
uct characteristics. The deck selector means includes 
an annular ring disc 90 disposed in and adapted to be 
moved vertically with a sliding fit in the annular axial 
chamber 50 between the outer surface of shaft tube 23 
and the inner periphery of the classifier drum structure. 
The deck selector disc 90 is supported horizontally for 
vertical travel within the axial duct 50 by a plurality of 
threaded shafts 91 disposed symmetrically about and 
spaced from the shaft tube 23. 
The deck selector disc 90 is mounted for movement 

along the threaded shafts 91 by virtue of threaded collars 
92 supported on or in the deck selector disc in number 
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and position corresponding to the number and location of 
the threaded shafts 91. The upper end of each threaded 
shaft 9 is journaled for rotation adjacent the outer pe 
riphery of annular ring 24. The lower end of each of 
the threaded shafts 91 passes through the bottom rotor 
plate 34 but is held against dropping through the bottom 
plate by virtue of a collar 93 on the shaft immediately 
above the top surface of the bottom plate 34. To mini 
mize friction, bottom plate 34 is preferably provided with 
sleeves of bearing material in which the shafts 9 rotate 
and collar 93 preferably bears against a collar or Wash 
er of bearing material. A small pinion gear 94 is keyed 
to the end of each of the shafts 91 which extends below 
the bottom plate 34. A sun gear 95 is carried by the 
collar or sleeve 96 extending from the botton Surface of 
the bottom rotor plate 34 and is secured by a locking 
nut or threaded collar 97. The gear 95 is journaled for 
rotation with the end plate 34 and the rest of the Totor 
structure but at the same time is adapted for rotation 
with respect to the rotor for adjustment of the level of 
the deck selector disc. The teeth of each of the pinion 
gears 94 mesh with the teeth of the sun gear 95 to form 
a planetary gear system. Thus when the Sun gear 95 is 
rotated relative to the main shaft ié, each of the plane 
tary pinion gears 94 is rotated to cause rotation of the 
vertical threaded shafts 91. By virtue of the rotation of 
the threaded shafts the threaded collars 92 on those shafts 
supporting the deck selector disc are caused to move ver 
tically up or down along the shaft depending upon the 
direction of rotation and carry the deck selector disc along 
with them. The rotation of one threaded shaft causes 
uniform and simultaneous rotation of each of the other 
shafts. 
When the deck selector disc is at the proper desired lev 

el, it is maintained at that level by locking one of the 
planetary pinion gears 94 against rotation by virtue of 
any suitable latching means. When pinions 94 are thus 
locked in position, the gear 95 rotates with the main 
shaft 6 but since there is no relative movement be 
tween the gears 95 and 94, the deck selector disc remains 
at the predetermined height. The deck selector disc is 
solid and imperforate. When it is in position, all of the 
classifying section of the rotor above the deck Selector 
disc is rendered non-cperating. By use of this means, the 
rotor capacity can be varied without dismantling the 
apparatus. For a given set of operating conditions, the 
classification cut can be varied to permit the Separation 
of smaller or larger particles by moving the deck Selector 
upwardly or downwardly. 
A further peneumatic seal is created at the bottom of 

the classifier housing i2. The reduced pressure within 
the fan housing causes a small positive air flow through 
the circular opening in the bottom wall 82 of the fan 
housing around the flanged periphery of the bottom rotor 
plate 34 sufficient to prevent loss of any wanted fine 
particles. 

In FIGURES 4 and 5, there is shown a modified form 
of pneumatic seal. According to this form of Seal, the 
vertical scroll housing wall 84 extending between the top 
plate 81 of the fan housing and the bottom plate 56 of 
the air inlet housing is foreshortened to eliminate the Space 
between the positive coarse discharge chamber and the 
top plate 81 of the fan housing. At the same time, 
flanged ring 35 is replaced by a cast modified flanged ring 
35A and the plurality of vertical pegs or rods 37 disposed 
about shaft 16 and tube 23 to form fan means in the fan 
housing 12 are replaced by modified hollow tubes 37A. 
Tubes 37A continue to function as fan means within the 
fan housing, but at the same time, according to the 
modified form of pneumatic seal, they act as air ducts for 
carrying air to the pneumatic Seal means. 
The top ends of tubes 37A are set in openings in 

annular ring 35A. The bottom ends of tubes 37A extend 
through annular bottom plate 34 and are welded or sini 
larly attached thereto. The lower ends of tubes 37A 
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6 
which extend through plate 34 are threaded and provided 
with cylindrical cap means 100. The cap 100 is closed 
at one end and is provided with a substantial opening () 
in one of its cylindrical side walls. Cap 160 is so posi 
tioned on the end of tube 37A that, when the classifier 
rotor is rotated, opening 101 faces in the direction of 
rotation and thus permits the cap to function as an air 
scoop to receive air for passage through the inner channel 
of tube 37A to the pneumatic seal means. The upper 
ends of each tube 37A is provided with a substantial 
slot 102 extending through the tube wall around about 
half of the periphery of the tube. Slots 162 face out 
wardly toward the outer periphery of ring 35A and com 
municate directly with an annular slot 103 cut or other 
wise formed in the outer periphery of the ring 35A. 
The upper and lower surfaces of annular plate 8 are 

fitted around the inner periphery of the plate with annular 
flexible rings 104 secured to the plate and extending in 
wardly past the inner periphery of the plate so as to just 
provide running clearance for ring 35A. Seal rings i04 
are desirably formed from an inert tough flexible resilient 
material, such as nylon, polyethylene, rubber or the like. 
The space between the pair of seal rings 104 disposed on 
opposite surfaces of plate 81 forms a pneumatic seal 
chamber 105 which communicates directly with the an 
nular chamber 103 in ring 35A. The upper ends of 
tubes 37A are desirably filled with plugs 106. 

In the operation of the modified form of pneumatic 
seal means, during rotation of the classifier rotor, the air 
inlet opening 101 is faced in the direction of rotation of 
the rotor. The size of the air inlet opening may be ad 
justed by moving cap 100 up or down on the external 
threads of the tubes. The velocity of the rotor causes 
air to be scooped into the cap and forced upwardly 
through the tubes 37A and out through tube slots 102 into 
annular slot 103 and chamber 05. This creates a higher 
positive pressure in the chamber 105 relative to the re 
duced pressures in the fan housing and coarse discharge 
chamber 43. The air from chamber 565 thus is forced 
out between the inner periphery of the seal rings i04 and 
the outer periphery of ring 35A into and through the 
spaces between stationary annular plate 31 and rotating 
annular disc 41 and flange 39A of ring 35A. This pneu 
matic seal effectively prevents intermingling of coarse 
particles from the positive coarse discharge chamber 43 
and fine particles from the fine discharge fan housing. 
Where space is a factor, the modified form of pneumatic 
seal permits lowering of the overall height of the classifier 
without loss of capacity or loss of efficiency. 

In the operation of the classifier of this invention, re 
duced pulverulent material is introduced into the feed 
inlet 78 through one or more supply ducts 79. This ma 
terial falls by gravity past the spider Support for the top 
shaft bearing and onto the annular ring 29. The rotation 
of ring 29 causes the material to be thrown centrifugally 
outwardly. The blades 30 assist in uniformly distributing 
and dispersing the particles and in cooperation with a 
corrugated lining ring 31 on the interior of the top hous 
ing reduces and separates any agglomerated masses of 
particles. The dispersed feed material then enters the 
classification chamber passing through the annular space 
around the top rotor plate 27 and the classification section 
top plate 47 and the inner periphery of the channel ring 
member 74 to drop into the annular chamber between the 
louver curtain wall and the vertical cage rods of the rotor. 
The air inlet surrounds the classifying area surrounding 

the classifying portion of the rotor and by virtue of the 
construction of the air inlet housing, air is introduced 
simultaneously and substantially uniformly to all portions 
of the classifying zone and the periphery of the classifying 
section of the rotor. The incoming air is given direction 
by virtue of the pitch of the louver members 63 compris 
ing the louver curtain wall. The incoming particles are 
thus subjected to the effect of gravity and the driectional 
air flow from the air inlet. At the same time the rotation 
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of the rotor sets up a circular air flow about the periphery 
of the rotor. The vertical cage members 5 induce a plu 
rality of loose intra-rod Vortices and the vertical classifier 
blades 48 induce a plurality of intra-blade vortices about 
the periphery of the rotor. 
The functioning of intra-blade vortices in the classi 

fication of fine particles has been amply explained else 
where and need not be described here. Suffice it to say 
that vortices are formed between the blades comprising 
the classification rotor by which coarser particles are cir 
culated within the rotor sections defined by the blades 
and discs to a predetermined distance determined by 
the shape and mass of the particles and finer particles 
are similarly carried to a greater depth into the rotor. 
The normal centrifugal throwout effect of the rotor upon 
the particles of predetermined wanted size is overcome 
by the application of centripetal drag created by an in 
duced air flow through the rotor and out through the 
axial duct 5 and out through the fan housing and prod 
uct discharge duct. The induced centripetal drag is 
balanced with the centrifugal throwout effect of the rotor 
at the place within the rotor that the fine particles of de 
sired size are carried by the intra-blade vortices and 
into which no particles of larger size are carried. 
The increased air inlet capacity permits rapid, thor 

ough and uniform dispersion of the solid particles in 
air with the effect that the capacity of a classifier of 
given size is greatly increased. At the same time sep 
aration of particles is greatly facilitated because the par 
ticles are exposed to a uniform and optimum display of 
opposing forces. Formerly in classifiers of this type, the 
material to be separated and air entered the classifica 
tion in counter-current flows which met in the classifi 
cation Zone. The result was that coarser particles had 
to fight their way through the counter-current flow of 
air before they could be discharged from the classifica 
tion Zone and hence were detained unnecessarily long in 
the classification zone before discharge. According to 
the method of the present invention, the coarser par 
ticles drop by gravity through the classification zone and 
in the course of their downward travel encounter the 
entering side flow of air which has the effect of separating 
finer particles from coarser particles without materially 
detaining the coarser particles in the classification zone. 
The coarser particles drop by gravity onto the ring disc 
4 below the classification zone and are positively 
thrown out by the centrifugal effect of the rotating disc 
into the coarse particle discharge chamber 43 and with 
drawn through the the ducts 44. 
The peg fan in the fan housing 12 functions primarily 

to keep the desired fine particles dispersed and airborne. 
Air flow through the apparatus is induced by conven 
tional means, such as a fan, in communication with the 
discharge duct 83 to withdraw the desired particles and 
transport then to an air separator, such as a cyclone 
separator or the like. - 

Reduced air pressure is created in the coarse particle 
discharge chamber 43 by blading 42 carried by ring 
disc 4 and reduced pressure exists in the fan housing 
both by virtue of rotation of the peg fan and the out 
side Suction source. Coarse particles might ordinarily 
be drawn from the coarse particle discharge chamber 
into the fan housing and fine particle discharge were it 
not for the presence of the intervening pneumatic seal 
chamber 85. This pneumatic seal operates by virtue of 
air drawn into the pneumatic seal chamber through the 
inlet 88 and outwardly around the edges of the pneumatic 
Seal chamber into the coarse discharge chamber and the 
fan housing to create an effective air barrier against the 
accidental contamination of the fine particle product by 
coarse particles. . . - 

in the practice of the method of classification accord 
ing to this invention utilizing the described classification 
apparatus there are, in general, three possible variations 
with respect to gas velocity and rotor speed within the 
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annular classification zone between the circumferential 
as inlet and rotor periphery. The gas, such as air, may 

be introduced to the gas inlet to the classification Zone 
at a rate to produce an air vortex having a velocity which 
is greater than the peripheral velocity of the Totor driven 
on its shaft. Conversely, the rate of introduction of air 
and circumferential speed of the rotor may be varied 
so that the peripheral velocity of the rotor is faster than 
the velocity of the air vortex in the classifying zone. 
Intermediate of these is the condition in which the ve 
locity of the air vortex and peripheral speed of the rotor 
are approximately equal. 

For purposes of classification, the first condition 
wherein the air vortex velocity in the classifying zone is 
greater than the circumferential speed of the rotor is 
to be avoided. Classification of particles is hampered 
because the particles are forced by the higher velocity 
air vortex against the back or trailing side of the classi 
fier blades. Coriolis force keeps the particles plastered 
against the blade walls. Air flow and particle movement 
is slower along the blade and good classification is not 
possible. 
On the other hand, when the rotor speed is greater 

than the velocity of the air vortex in the classifying zone, 
the particles to be casified are subject to a different set 
of forces. The particles are hit by the blade faces of the 
faster moving classifier rotor and the particles move on 
the front or leading side of the blades. As the particles 
move inwardly along the blade walls under the influence 
of air drag, Coriolis force lifts them from the blade face 
where they are subject to opposing classification forces 
and flows. These conditions allow for orderly entrance 
of the particles to the chambers between the rotor blades 
and discs and provide for orderly exit of the coarse dis 
charge and uniform air flow from one blade to another. 
These conditions are most acceptable for efficient classi 
fication. 
The intermediate conditions resulting from the periph 

eral speed of the rotor and the velocity of the air vortex 
in the classification zone being substantially the same may 
be utilized for classification, but are less desirable than 
those present when the rotor speed is greater than the air 
vortex velocity. Where the speeds are substantially equal, 
the particles may enter the rotor anywhere in the space 
between the biade surfaces in suspension in air and are 
freely subjected to air drag and centrifugal force balance. 
Some particles will become plastered on the back walls of 
the blades due to Coriolis force. Others are suspended 
and subjected to full air drag and centrifugal forces, but 
the flows are not as orderly as where the rotor has a 
greater peripheral velocity. 
The improved classifier structure according to this in 

vention provides for relatively slow circumferential en 
trance velocity of the gas into the clasifying zone. The 
cross section of the gas entrances is adjustable by means of 
the louver wall arrangement. The gas entrance velocity 
is uniform along the entire height and around the entire 
periphery of the classifying zone. The incoming particles 
are subjected to a gradual exposure of opposing forces. 
This is largely responsible for the efficiency of the present 
system. The coarse particles are subjected to an immedi 
ate centrifugal throwout and air draw will pull in only 
the fine and medium particles closer to the rotor. 
As these fine and medium fine particles approach the 

rotor, they are first subjected to the cage rod members 
which act as pre-accelerating, rods to accelerate the par 
ticles to rotor speed. At the same time the rods act upon 
the medium particles and throw them out. As a result 
only the fines and the near fines enter the rotor periphery 
suspended in air and there are subjected to the full air 
drag and centrifugal forces to discharge the coarser near 
fine particles centrifugally outwardly and draw the de 
sired fine particles by air drag inwardly to the axial rotor 
duct for discharge from the machine to a collector system. 
The rejected coarser particles fall onto the annular ring 
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4 and are immediately and positively thrown out cen 
trifugally into the coarse discharge duct 43. 
A classifier rotor having backward curved blades is 

preferred structure. The blades are curved in the direc 
tion opposite to the direction of rotation of the rotor. 
This form of construction reduces tangential air velocity 
and permits greater energy recovery. At the same time, 
in this form of rotor construction, during operation of the 
classifier Coriolis force presses particles on the back sur 
face of the blade walls as the wanted fines move inwardly 
and the near fines are thrown out. 
The invention is further illustrated by the following 

examples: 
A number of tests were conducted under varying op 

erating conditions and utilizing different materials. In 
Examples 1 to 12 a hard wheat flour was processed 
through the classifier and in Examples 13 to 18, soft 
wheat flour was processed. In Examples 1 to 6 and 13 
to 18, rods 51 surrounding the classifier rotor were in 
place. In Examples 7 to 12, the rods were removed. In 
each instance, nineteen rotor decks were utilized. The air 
setting was maintained constant at 11,000 c.f.m. (cubic 
feet per minute). The tests were conducted with the 
louver blades 63 at three different positions. With the 
louver blades set at 10 from tangential, the Velocity of 
the incoming air was greater than the peripheral velocity 
of the classifier rotor. With the louver blades set at 20 
from tangential, the incoming air velocity was less than 
the peripheral velocity of the rotor and with the louver 
blades at 12 from tangential, the air velocity and rotor 
velocity were substantially equal. The results of the 
tests are set out in the table below. 

Louver 
Setting Feed Rate Percent Efficiency, 

Example No. (from tan- (Cwt/Hr.) || Pull Out percent 
gential), offines 
degrees 

10 85 21. 87.9 
O FO 21 87.9 
20 72 24 9.4 
20 85 24 89.9 
2 85 2. 86.9 
2 172 22 87.9 
O 85 22 8.4 
O 170 9.2 86.8 
20 70 22.7 88.2 
20 85 26.7 88.9 
12 85 23.2 89. 
12 O 2. 90.06 
10 S5 45?2 S3.4 
O 65 37.9 8.3 
20 65 43.4 82.5 
20 90 46.3 82. 
12 85 ???? 8.5 
12 65 35.5 77.68 

It will be noted that good uniformity results from op 
eration of the classifier in spite of widely varying feed 
rates. The somewhat poorer efficiency of the classifier in 
separating soft wheat particles is attributable to the na 
ture of the material which is softer and more moist so 
that the particles tend to agglomerate. 

It is apparent that many modifications and variations 
of this invention as hereinbefore set forth may be made 
without departing from the spirit and scope thereof. The 
specific embodiments described are given by way of ex 
ample only and the invention is limited only by the terms 
of the appended claims. 
We claim: 
1. A vertical classifier apparatus for dry pulverulent 

material which comprises a peripheral inlet-axial outlet 
centripetal extraction classifier rotor journaled for rota 
tion on a vertical axis within a rotor housing, said rotor 
comprising a plurality of spaced apart hoizontal annular 
disks and a plurality of vertical blades between the disks, 
an annular axial discharge duct extending through said 
rotor, a material feed inlet at the top of said housing, 
means for distribution of feed for gravitational flow about 
the cylindrical periphery of said rotor, a scroll housing 
air inlet to said rotor housing spaced from and Surround 
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10 
ing and substantially co-extensive with the classifying 
section of said rotor for introducing air in a tangential 
inward flow to the annular zone surrounding said rotor, 
a fan housing and product discharge in communication 
with the axial discharge duct of said rotor and fan means 
on said rotor within said fan housing. 

2. A vertical classifier according to claim 1 further 
characterized in that a vertical annular louver curtain wall 
is disposed between said air inlet and outer periphery of 
said classifier rotor. 

3. A vertical classifier according to claim 1 further 
characterized in that said scroll housing air inlet is pro 
vided with a plurality of flow unifying vertical scroll 
baffles extending successively lesser distances about the 
periphery of the clasifier rotor. 

4. A vertical classifier apparatus for dry pulverulent 
material which comprises a peripheral inlet-axial outlet 
centripetal extraction classifier rotor journaled for rota 
tion on a vertical axis within a rotor housing, said rotor 
comprising a plurality of spaced apart horizontal annular 
discs and a plurality of vertical blades between the discs, 
an annular axial discharge duct extending through said 
rotor, a material feed inlet at the top of said housing, 
means for distribution of feed for gravitational flow about 
the cylindrical periphery of said rotor, an air inlet to said 
rotor housing spaced from and surrounding and Substan 
tially co-extensive with the classifying section of said rotor 
for introducing air in a tangential inward flow to the an 
nular zone surrounding said rotor, a fan housing and 
product discharge in communication with the axial dis 
charge duct of said rotor, fan means on said rotor within 
said rotor housing, a coarse particle discharge chamber 
disposed about said rotor between said air inlet and fan 
housing, a ring disc on said rotor for rotation in said 
chamber, vertical blades on the periphery of said disc and 
a coarse particle discharge duct in communication. With 
said chamber. 

5. A vertical classifier according to claim 4 further 
characterized by the provision of a pneumatic seal cham 
ber disposed between said fan housing and said coarse 
particle discharge chamber and surrounding said rotor 
in communication with both said coarse discharge chan 
ber and fan housing. 

6. A vertical classifier apparatus for dry pulverulent 
material which comprises a peripheral inlet-axial outlet 
centripetal extraction classifier rotor journaled for rota 
tion on a vertical axis within a rotor housing, said rotor 
comprising a plurality of spaced apart horizontal annular 
discs and a plurality of vertical blades between the discs, 
an annular axial discharge duct extending through said 
rotor, a material feed inlet at the top of said rotor housing, 
said material feed inlet being disposed above and about 
the axis of the classifier rotor, one end of the shaft of said 
rotor being journaled in a bearing suspended between 
said material feed inlet and the top of said rotor, means 
for distribution of feed for gravitational flow about the 
cylindrical periphery of said rotor, any air inlet to said 
rotor housing spaced from and surrounding and substan 
tially co-extensive with the classifying section of said 
rotor for introducing air in a tangential inward flow to the 
annular Zone surrounding said rotor, a fan housing and 
product discharge in communication with the axial dis 
charge duct of said rotor and fan means on said rotor 
within said fan housing. 

7. A vertical classifier according to claim 6 further 
characterized in that material feed dispersing means are 
provided on said rotor between said suspended bearing 
structure and the top of said rotor, said dispersing means 
including an annular ring disc having a plurality of radi 
ating vertical blades disposed about its periphery. 

8. A vertical classifier according to claim 7 further 
characterized in that a corrugated annular lining is dis 
posed in said rotor housing about and in cooperation with 
the vertical blades of said dispersing means. 

9. A vertical classifier according to claim further 
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characterized in that the classifying section of said rotor 
includes a plurality of vertical rod elements spaced out 
Wardly from the outer peripheries of said horizontal an 
nular rotor discs and spaced symmetrically therearound. 

10. A vertical classifier according to claim 1 further 
characterized by the provision within the axial outlet of 
Said classifier rotor of selector means by which the effec 
tive length of the axial outlet duct may be varied. 

11. A vertical classifier apparatus for dry pulverulent 
material which comprises a peripheral inlet-axial outlet 
centripetal extraction classifier rotor journaled for rota 
tion on a vertical axis within a housing, the classifying 
section of said rotor including a plurality of spaced-apart 
horizontal annular ring discs intercepted by a plurality 
of vertical blade elements spaced apart about the pe 
ripheries of said discs, the inner peripheries of said ring 
discs defining the outer periphery of the axial outlet duct 
of said rotor, and a plurality of vertical rod elements 
spaced outwardly from the outer peripheries of said discs 
and spaced symmetrically therearound; a material feed 
inlet disposed above and about the axis of the classifier 
rotor, one end of the shaft of said rotor being supperted 
in a bearing suspended between said material feed inlet 
and the top of said rotor; material feed dispersing means 
on said rotor between said suspended bearing structure 
and the top of said rotor, said dispersing means including 
an annular ring disc having a plurality of radiating verti 
cal blades disposed about its periphery and a corrugated 
annular linear disposed in said classifier housing about 
and in cooperation with the vertical blades of said dis 
persing means; an air inlet Surrounding and substantial 
ly co-extensive with the classifying section of said rotor, 
said air inlet including a scroll housing provided with a 
plurality of flow unifying vertical scroll baffles extending 
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successively lesser distances about the periphery of the 
classifier rotor; a fan housing and product discharge in 
communication with the axial discharge duct of said 
rotor and fan means on said rotor within said fan hous 
ing; a coarse particle discharge chamber about said rotor 
between said air inlet and fan housing in communication 
with the annular chamber between the air inlet housing 
and outer periphery of said rotor, a ring disc on said 
rotor for rotation within said coarse particle discharge 
chamber, vertical blades on the periphery of said disc, and 
a coarse particle discharge duct in communication with 
Said discharge chamber; a pneumatic seal chamber dis 
posed between said fan housing and said coarse particle 
discharge chamber and surrounding said rotor in com 
munication with both said coarse discharge chamber and 
fan housing. 

12. A vertical classifier according to claim 11 further 
characterized by the provision within the axial outlet 
of said classifier rotor of selector means by which the 
effective length of the axial outlet duct may be varied. 

13. A vertical classifier according to claim 1 further 
characterized in that said scroll housing air inlet is pro 
vided with at least one flow unifying horizontal scroll 
baffle of successively lesser widths extending about the 
periphery of the classifier rotor. 
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