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George F. Thomas, Chicago, Ill., assignor to Prater Pul 
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inois 

Application June 12, 1951, Serial No. 231,089 
8 Claims. (C. 209-139) 

The present invention relates to a fractionator unit. 
More particularly, the invention relates to an improved 

pneumatic fractionator unit for separating relatively fine 
from relatively coarse particles of matter. 

Fractionator units are used to separate different sized 
particles of material, such as flour, molding clay, cement, 
etc., where it is necessary to control the size of particles 
making up a mass of the material within very close 
tolerances. With pneumatic fractionator units hereto 
fore known, it is quite often difficult to obtain the de 
sired efficiency of separation or classification because of 
insufficient operation on the material being separated. 
This condition exists partly because of the manner in 
which separation is effected, and partly because of the 
lack of means for controlling the operation of such 
known pneumatic fractionator units while the unit is 
running. 

It is therefore one object of the present invention to 
provide an improved pneumatic fractionator unit. 

Another object of the invention is to provide an im 
proved pneumatic fractionator unit incorporating a novel 
method of introducing separation air into the material 
being separated. 
A further object of the invention is to provide an im 

proved pneumatic fractionator unit wherein separation of 
the different sized particles of matter being classified is 
accomplished in a plurality of stages, and wherein the 
efficiency of separation can be controlled within very 
close tolerances. 
A feature of the invention is the provision of a pneu 

matic fractionator unit comprising a conduit for the mat 
ter to be separated, the conduit having at least one open 
ing formed about its periphery for introducing secondary 
air peripherally into the matter guided thereby to effect 
separation. 

Still another feature of the invention is the provision 
of a pneumatic fractionator unit having a conduit for 
the matter to be separated extending through a plurality 
of chambers. In each of the chambers air is introduced 
peripherally into the conduit to effect separation of the 
matter carried thereby, the amount of separation air in 
troduced in each chamber or stage being subject to con 
trol whereby the efficiency of separation can be controlled 
to a very fine degree. 

Other objects, features, and many of the attendant ad 
vantages of this invention will be appreciated readily as 
the same becomes understood by reference to the follow 
ing detailed description when considered in connection 
with the accompanying drawings, wherein similar parts 
in each of the several figures are designated by the same 
reference numeral, and wherein: 

Fig. 1 is a sectional view of an improved pneumatic 
fractionator unit constructed in accordance with the in 
vention; and 

Fig. 2 is a fragmentary plan view of the fractionator 
unit shown in Fig. 1. 

Referring now to Fig. 1 of the drawings, an improved 
pneumatic fractionator unit constructed in accordance 

G 

2 9 

2. 

3. s 

4.) 

60 

2 
with the invention is shown. The fractionator unit in 
cludes a generally cylindrically shaped, hollow, sheet 
metal shell, indicated at 11 and comprising an upper 
larger diameter, cylindrical end portion 12, a tapered 
middle portion 13, and a lower, smaller diameter, cylin 
drical portion 14, and a tapered, lower end portion 15. 
Lower end portion 15 has a centrally disposed opening 
i6 formed therein which is in longitudinal alignment 
with a centrally disposed opening 17 formed in the end 
of the upper end portion 12. Each of portions 12, 15 of 
the shell 11 are secured together by welding, or by bolts 
seated in co-acting flanges in the manner, shown, and the 
joints effectively sealed against the entrance of air there 
through by gaskets. . . 

Secured within the shell 11 thus formed are a plurality 
of open-ended, frusto-conical, sheet metal members 18, 
19, and 21. Frusto-conical member 18 has the larger 
diameter end thereof secured to the interior of the side 
walls of upper portion 12 of shell 11, with the smaller 
diameter open end thereof longitudinally aligned with 
the openings 16 and 17 in the ends of shell 11, and ex 
tending down into and spaced from the larger diameter 
end of frusto-conical member 19. Frusto-conical mem 
ber 19 is secured to the interior of the side walls of cylin 
drical portion 14 of shell 11 by means of a flange 22 
formed around its small diameter end, and a flange plate 
23, and is positioned within body 11 with its smaller 
diameter open end longitudinally aligned with each of 
the openings 16 and 17 in the end of shell 11, and with 
the smaller diameter open end of frusto-conical member 
18. The smaller diameter end of frusto-conical mem 
ber 19 is spaced from and concentrically surrounded by 
the larger diameter open end of frusto-conical member 
21, which has its smaller diameter open end extending 
out through the opening 16 in the lower end portion 15 
of shell 11. By reason of this construction, each of the 
frusto-conical members 18, 19, and 21 co-act to form a 
conduit extending through the length of the shell 11, and 
that has at least one opening formed around the pe 
riphery thereof. 
The flange plate 23 which supports frusto-conical 

member 19 also serves to form a wall section that divides 
the middle cylindrical portion 14 of shell 11 into two 
chambers, a first upper chamber 24, and a second lower 
chamber 25. The first upper chamber 24 has an opening 
therein to which is connected an air supply pipe 26 having 
an air valve 27 therein, and the second lower chamber 
25 has an opening therein to which is connected an air 
supply pipe 28 having an air valve 29. 

Positioned in the opening 17 in the upper end of body 
11 is an open-ended, tubular member 31 that extends out 
from, as well as into the interior of shell 11. The outer 
or upper end of tubular member 31 is adapted to be con 
ducted to a low pressure area wherein a high vacuum 
exists, and the lower or inner end of the tubular member 
31 extends down into proximity with frusto-conical mem 
ber 18, and is tapered outwardly, as at 32, to form a 
funnel. 
Upon connection of the upper end of tubular member 

3 to a low pressure area, air is caused to flow through 
the air valve 27, air supply pipe 26, chamber 24, through 
the peripheral opening defined by the overlapping con 

O 

centric ends of the frusto-conical members 18 and 19, 
under the lip of frusto-conical member 18, and up into 
and out through the tubular member 31 in the manner 
indicated by the arrows. Likewise, air is caused to flow 
through air valve 29, air supply pipe 28, chamber 25, 
through the peripheral opening defined by the overlapping 
concentric ends of each of the frusto-conical members 19 
and 21, under the lip of frusto-conical member 19, and 
up into and out through the tubular member 31 in the 
manner indicated by the arrows. The amount of air flow 
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through either chamber 24 or chamber 25 can be con 
trolled separately by varying the position of either air 
valve 27 or air valve 29. Thus, it can be seen that the 
conduit formed by aligned frusto-conical members 13, 
19, and 21 extends through a plurality of chambers, each 
of which is individually interconnected through periph 
eral openings with the interior of the conduit, and through 
which the flow of air can be controlled. 

In operation, air having the material to be separately 
entrained therein is introduced through a tangential inlet 
33 into cylindrical upper portion 12 of shell 11 with Suf 
ficient force to cause the same to tangentially Swirl around 
the sides of the conduit formed by the frusto-conical 
members 18, 19, and 21 as it drops downwardly through 
the conduit due to gravity. This swirling action causes 
the particles of the matter to be separated to be drawn 
over against the side wall of the conduit by centrifugal 
force, thus separating the entrained air from the matter 
to be separated. As the matter to be separated spins 
downwardly toward the lower open end of frusto-conical 
member 18, it comes into contact with the secondary air 
entering through the peripheral opening between frusto 
conical members 18 and 19. Because of the low pressure 
area or vacuum to which the upper end of member 31 is 
connected, the secondary air entering through the valve 
27 and chamber 24 sweeps under the Jip of frusto-conical 
member 18, through the swirling matter to be separated, 
up through the stack formed by cylindrical member 31, 
and out into the low pressure area. As the secondary 
air sweeps under the lip of frusto-conical member 18 and 
cuts through the swirling particles to be separated, it 
removes the finer, lighter particles, and leaves the coarse, 
heavier particles to fall to the bottom of the unit, and to 
eventually discharge out through the lower, open end of 
frusto-conical member 21. As the material not carried 
out by the first separation drops toward the bottom of 
frusto-conical member 19, it again comes in contact with 
a secondary air stream entering through air valve 29, 
chamber 25, and the peripheral opening between frusto 
conical members 19 and 21. This secondary air sweeps 
under the lip of frusto-conical member 19, passing 
through the coarse matter as it drops, and claims any of 
the finer, lighter particles which were not separated out 
by the first stage of separation. The amount of air flow 
ing through chambers 24, 25 can be controlled by adjust 
ing the position of the air valves 27, 29. The air valves 
27, 29 can be adjusted to provide optimum amounts of 
air for any particular material being separated, the valve 
27 being used to provide a coarse adjustment, and the 
valve 29 being used as a fine adjustment whereby sub 
stantially all of the finer, lighter particles of the material 
being separated may be removed out through the stack 
formed by tubular member 31. 
From the foregoing description, it can be appreciated 

that the invention provides an improved, pneumatic frac 
tionating unit wherein the secondary air effecting separa 
tion is introduced peripherally into and through the 
matter as it swirls downwardly through a tubular guide 
member. Because of the manner in which the secondary 
air is injected through the matter being separated, a very 
efficient separation of the finer, lighter particles of the 
matter is effected. By reason of the provision of the two 
stages of separation, and the means for controlling the 
Supply of Sweeping or secondary air, the efficiency of 
separation or classification can be controlled to a very 
fine degree. 

Having thus described my invention, it is obvious that 
various immaterial modifications may be made in the 
same without departing from the spirit of my invention; 
hence, I do not wish to be understood as limiting myself 
to the exact form, construction, arrangement, and com 
bination of parts herein shown and described, or uses 
mentioned, 
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What I claim as new and desire to secure by Letters 

Patent is: r 
1. A pneumatic fractionator comprising a vertically 

disposed generally cylindrical hollow shell having aligned 
openings in the upper and lower ends thereof, a first 
open-ended frusto-conical member having the larger 
diameter end thereof secured and sealed peripherally to 
the interior wall of said shell to form a first chamber and 
the opening of the smaller diameter end thereof aligned 
with the openings in said shell, a second open-ended 
frusto-conical member supported within said body with 
the larger diameter open end of said second frusto-conical 
member concentrically surrounding the smaller diameter 
open end of said first frusto-conical member forming an 
annular passageway and the smaller diameter open end 
of said second frusto-conical member being aligned with 
the openings in the end of said body, a flange plate secured 
to the outer periphery of said second frusto-conical mem 
ber and to said body and sealably dividing the interior of 
said body into at least two additional chambers, each of 
said chambers having an opening therein, an air supply 
pipe having a control valve therein connected to each of 
said openings, a third open-ended conical member sup 
ported within said body with the larger diameter end 
thereof concentrically surrounding the smaller diameter 
end of said second frusto-conical member forming 
another annular passageway and having the smaller diam 
eter end thereof protruding through the opening in the 
lower end of said body, said annular passageways oper 
atively connected to said chambers, said air supply pipe 
connected to each of said openings adapted to discharge 
air within its respective chamber to flow upwardly there 
through and reverse its direction as it discharges through 
the annular passageway interconnecting contiguous 
frusto-conical members and the chamber contiguous 
thereto, a tubular member secured in the opening in the 
upper end of said body and extending upwardly out from 
and downwardly into said body, the downwardly extend 
ing end of said tubular member being flared outwardly in 
a funnel-shaped fashion and being spaced adjacent the 
smaller diameter open end of said first frusto-conical 
member, and means secured to the upper end of said 
shell for introducing the matter to be separated into said 
body in a tangentially swirling stream. 

2. A fractionator comprising a generally cylindrical 
hollow shell having aligned openings in each of the ends 
thereof, first open-ended frusto-conical member having the 
larger diameter end thereof secured and sealed peripheral 
ly to the interior wall of said shell to form a first cham 
ber and the opening of the smaller diameter end thereof 
aligned with the openings in said shell, a second open 
ended frusto-conical member supported within said body 
with the larger diameter open end of said second frusto 
conical member concentrically surrounding the smaller 
diameter open end of said first frusto-conical member 
forming an annular passageway and the smaller diameter 
open end of said second frusto-conical member being 
aligned with the openings in the end of said body, a flange 
plate secured to the outer periphery of said second frusto 
conical member and to said body and sealably dividing the 
interior of said body into at least two additional chambers, 
each of said chambers having an opening therein, a third 
open-ended conical member supported within said body 
with the larger diameter end thereof concentrically sur 
rounding the smaller diameter end of said second frusto 
conical member forming another annular passageway and 
having the smaller diameter end thereof protruding 
through one of the openings in the end of said body, and 
a material supply pipe tangentially mounted on the end of 
said shell adjacent said first frusto-conical member and 
opening into said shell. 

3. A pneumatic fractionator comprising a vertically 
disposed generally cylindrical hollow shell, a plurality of 
open-ended frusto-conical members supported within said 
body, said frusto-conical members including a hollow 
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cylindrical portion at the bottom thereof of the same di 
ameter as the lower end of each of the frusto-conical mem 
bers and said frusto-conical members at their upper ends 
having hollow cylindrical portions of the same diameter 
as the upper end of each of the frusto-conical members, 
the lesser diameter cylindrical portion of each of said 
frusto-conical members being telescoped within the larger 
diameter cylindrical portion of the adjacent member with 
an annular cylindrical peripheral passageway provided be 
tween the concentrically arranged telescoped ends of said 
cylindrical portions, at least one closing wall section se 
cured between one of said frusto-conical members and 
the interior of said body and dividing the interior of said 
body into a plurality of chambers, means connecting each 
of said chambers to a high pressure area, means connect 
ing the upper end of said shell to a low pressure area, and 
means for introducing the particles to be separated into 
the upper end of said shell in a tangentially swirling 
Stream. 

4. A fractionator comprising a generally cylindrical 
hollow shell having an opening in the upper and lower 
ends thereof and an upper chamber adapted for introduc 
ing air and entrained particles to be separated, a plurality 
of open ended frusto-conical members supported within 
said hollow shell and operatively connected together and 
to said upper chamber, said frusto-conical members Spaced 
from the hollow shell providing chambers, the lesser di 
ameter ends of each of said frusto-conical members being 
telescoped within the larger diameter end of the adjacent 
member forming an annular peripheral passageway be 
tween the concentrically arranged telescoped ends of Said 
members, at least one closing wall section operatively po 
sitioned between the lower of said frusto-conical members 
and the adjacent frusto-conical member thereabove op 
eratively connected thereto and secured to said adjacent 
frusto-conical member and the interior of said body and 
dividing the interior of said body into a plurality of cham 
bers, each of said chambers having an opening in the wall 
thereof for the admission of secondary air, a tubular mem 
ber extending through the upper opening and into the 
uppermost of said frusto-conical members, said tubular 
member forming an annular passage within said upper 
chamber operatively connected through the uppermost of 
said frusto-conical members to the interior of said tubular 
member, and conduit means for introducing air and en 
trained particles to be separated tangentially into said 
upper chamber, whereby said secondary air admitted 
through the openings in the walls of the fractionator is dis 
charged through the annular peripheral passages between 
the concentrically arranged telescoped ends of said frusto 
conical members from the chambers formed between the 
frusto-conical members and the hollow shell. 

5. A pneumatic fractionator unit comprising a verti 
cally disposed conduit comprising a tubular member, the 
upper end of the tubular member connected to an area 
wherein a vacuum exists, said conduit including a series 
of frusto-conical members and having a plurality of pe 
ripheral annular openings formed thereby along the length 
thereof, said frusto-conical members including a hollow 
cylindrical portion at the bottom thereof of the same 
diameter as the lower end of each of the frusto-conical 
members, and each of said frusto-conical members at their 
upper ends having a hollow cylindrical portion of the same 
diameter as the upper end of each of the frusto-conical 
members, a plurality of chambers formed about said con 
duit, the complementally formed cylindrical portions of 
said frusto-conical members being telescoped together 
forming annular, axially extending passageways oper 
atively connected to their respective chambers through the 
aforesaid peripheral openings, each of said chambers being 
individually interconnected with the interior of said con 
duit through a respective one of the peripheral openings 
therein, a plurality of air supply pipes, each of said air 
supply pipes being coupled to a respective one of said 
chambers and having a control valve therein, and means 
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6 
for introducing the material to be separated into said frac 
tionator unit in a tangentially swirling stream. 

6. A pneumatic fractionator unit comprising a vertically 
disposed conduit comprising a tubular member, the upper 
end of the tubular member extending exteriorly of said 
unit and connected to a low pressure area, said conduit 
also comprising a series of inverted frusto-conical mem 
bers and having at least one annular opening extending 
around the periphery thereof exposed to a high pressure 
area, said frusto-conical members including a hollow cy 
indrical portion at the bottom thereof of the same diam 
eier as the lower end of each of the frusto-conical mem 
bers, and each of said frusto-conical members at their 
upper ends having a hollow cylindrical portion of the 
same diameter as the upper end of each of the frusto 
conical members, said hollow cylindrical portions extend 
ing axially with respect to the frusto-conical members, 
the complementally formed cylindrical portions of said 
inverted frusto-conical members being telescoped together 
forming said annular opening, said annular opening form 
ing an annular passageway between the cylindrical portions 
of contiguous frusto-conical members, said tubular mem 
ber extending within one of said frusto-conical members 
to intermediate the ends of one of said frusto-conical mem 
bers, and means for introducing the material to be sep 
arated into the upper end of said conduit in a tangentially 
swirling stream. 

7. The combination with a fractionator for separating 
solid particles to be classified including a hollow shell, the 
upper end thereof having a tangential inlet through which 
the gaseous fluid containing the particles to be separated 
enters, of a plurality of open-ended inverted frusto-coni 
cal members supported within said shell, said frusto 
conical members including a hollow cylindrical portion at 
the bottom thereof of the same diameter as the lower end 
of each of the frusto-conical mennbers, and each of said 
frusto-conical members at their upper ends having a hollow 
cylindrical portion of the same diameter as the upper end 
of each of the frusto-conical members, the lesser diameter 
ends of each of said cylindrical portions of the frusto 
conical members being telescoped within the larger diam 
eter end of the adjacent cylindrical portion with an annu 
lar passageway provided between the telescoped ends of 
said members, a tubular member having a funnel-shaped 
member extending axially within one of the frusto-conical 
members contiguous to the annular passageway, said 
tubular member adapted to be connected to a source of 
low pressure for withdrawing the fines, and means for 
controlling and supplying secondary air under pressure to 
the shell to be discharged vertically therethrough, and 
reversing its direction as it flows through the annular 
passageway to further entrain additional fines for discharge 
through the tubular member as the coarser particles under 
the action of gravity discharge through the frusto-conical 
members to the exterior of said fractionator. 

8. The combination with a fractionator adapted to be 
connected to a source of low pressure at one end for with 
drawing the fines from the particles to be separated in 
separating solid particles to be classified, including a hol 
low shell, the upper end thereof having a tangential inlet 
through which the gaseous fluid containing the particles 
to be separated enters, of two or more open-ended inverted 
frusto-conical members supported within said shell, the 
lesser and larger diameter ends of each of said frusto 
conical members formed with a cylindrical portion, said 
cylindrical portions of contiguous frusto-conical members 
adapted to be telescoped providing an annular passageway 
between said frusto-conical members, means for control 
ling and supplying Secondary air under pressure to the 
hollow shell to be discharged vertically therethrough, and 
reversing its direction as it flows through an annular 
passageway to again reverse its direction as it enters the 
cylindrical portion of lesser diameter of one of the frusto 
conical members forming the annular passageway so that 
it further entrains additional fines for discharge to the 
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source of low pressure for withdrawing the fines as the 
coarser particles under the action of gravity discharge 
through the frusto-conical members to the exterior of said 
fractionator. 
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