
Oct. 6, 1931. T. J. sturTEVANT 1,826,406 
AIR SEPARATOR 

Filed Feb. l, 1930 3. Sheets-Sheet 

zz-trict, 
49 27------------- 

INVENTOR 
42a2a 
AITORNEY 7 

  

  

  

  

  

  



Oct. 6, 1931. T.J. Sturtevant 1,826,406. 
AIR SEPARATOR 

Fied Feb. , 930 3. Sheets-Sheet 2 

INVENToR s Zorya-r 
-62%izz, 

  



826,406 1. T. J. STURTEVAN Oct. 6, 1931. 
AIR SEPARATOR 

3. Sheets-Sheet 3 Filed Feb. l930 

INVENTOR: 
22esser 4% 

2% 1ATORNEY 

  



Patented Oct. 6, 1931. 

UNITED STATES 

1,826,406 

PATENT OFFICE 
THOMAs J. STURTEVANT, OF WELLESLEY, MASSACHUSETTS, ASSIGNOR. To STURTEVANT 
MILL COMPANY, OF BOSTON, MASSACHUSETTs, A CORPORATION OF MASSACHUSETTs 

AIR SEPARATOR 
Application filed February 1, 1930. Serial No. 425,100. 

The invention to be hereinafter described 
relates to air separators for grading mate 
rials, and is embodied in a separator of the 

. type in which the classification is accom 3 splished by an air current moving upward in 
is a separating chamber and downward in a 

settling chamber. The air currentis induced 

10 graded are fed through a hopper into the 
separating chamber and are received by a 

30 

50. A 

by a fan and caused to whirland circulate 
through the chambers. The materials to be 

rotary distributor which throws the mate 
... rials out across the rising air current under 

the influence of centrifugal force. The 15 lighter particles or fines are carried upward 
by the air current out of the separating 
chamber over into the settling chamber 

- where they gravitate downward and are de 
livered therefrom, while the heavier particles 

20 or tailings gravitate downward through the 
rising air current in the separating chamber 
and are delivered therefrom. 

Heavier particles gravitating d 
the separating Zone in the separating cham 

25 ber, carry with them some of the fines which 
adhere thereto, and this is especially pro 
nounced when sticky materials are being. 
classified. As a consequence, these fines have 
been carried on down with the tailings out of 
the separating chamber, whereas if they 
could be dislodged therefrom, they would be 
carried upward by the whirling rising air 
current over into the settling chamber, and 
rially increased. . . . . . ". . . . . . . . . 

Heretofore, a series of short vanes has been 
provided beneath the lower conical end of the separating chamber, and the air passed 
between the vanes, up into the separating 
chamber. The air whirling in the latter 
tended to cause the heavier particles gravi 
tating down from the separating chamber, to 
fly out toward the vanes under the influence of centrifugal force, but the air curling up 
around the lower edge of the separating 
chamber and the velocity of the air entering 
therein practically prevented the tailings 
from reaching the vanes. . . . . . . 

purpose of the present invention is to 

tiple rather flat convolutions, and repeatedly 

down from 

thereby materially increasing the efficiency 

the efficiency of separation would be mate 

... from the settling chamber through the spaces 
40 

dislodge from the courser particles fines ad 
hering thereto, and also to break up the 
courser particles into finer particles to some 
extent. To accomplish this, a main portion 
of the wall of the separating chamber is 
formed of elongated vanes having narrow 
spaces between them through which the air 
passes laterally into the separating chamber. 
The total opening between the vanes may be 
as great as the total opening provided by the 60 
short vanes in the former separator, but the 
velocity of the air passing between the vanes 
will be very much less, and will be sufficiently 
low to allow the heavier particles whirling 
in the separating chamber to be thrown out 65 
ward under the influence of centrifugal force 
against the inner surfaces of the vanes. The 

55 

length of these vanes is such that the heavier 
particles will whirl in a spiral path of mul 

70 batter and rattle against the vanes, causing 
the fines adhering to the tailings to be dis 
lodged therefrom and causing heavier par 
ticles to be broken up with mechanical action. 
The smaller particles thus freed are win 7E nowed from the heavier particles and carried 
up by the rising air current in the separating 
chamber and over into the settling chamber, 
of the separator. - - - - 80 
Another purpose of the invention is to pro 

vide means for regulating the classification taking place in the upper zone of the separat 
ing chamber. To accomplish this baffles are 
provided and are adjustable to vary the 85 
separating effect of the air whirling and 
rising in the separating chamber, so that 
coarser or finer particles may be carried over 
into the settling chamber as required. Also 
these baffles may be adjusted to positions 
where they are inoperative in affecting the 
classification if desired. 
The character of the invention may be best 

understood by reference to the following de-95 
scription of one good form thereof shown in 
the accompanying drawings, wherein: 

Fig. 1 is a view, in vertical longitudinal 
section, through a separator embodying the 
invention; gil.00 

  



2: 1,826,406 
Fig. 2 is a view, in horizontal section, tak- the collar into the settling chamber is pre 

en on line. 2-2 of Fig. 1; ... vented. . . . . . . . . . . Fig. 3 on an enlarged scale is a view, in To conduct materials into the separator, 
.. sectional detail, of some of the vanes; a suitable hopper (not shown) may be con 

Fig. 4 is a perspective view of one of the nected to the intake neck 45 (Fig.1) which 70 
vanes; . . . . . . . . . . . . . . leads to a conical hopper: 47 secured to the 

Fig. 5 is a view, in horizontal section, -outer casing head. At the top of the sep 
through the separator showing the disposi-, -arator. are channels 49 supporting a housing 
ion of the baffles;-and-... . . . 51 containing bearings in which is journalled 

10. Eig.6 on an enlarged vertical shaft 53 rotated by a bevel gear 55 75 
of one of the baffles and its moun fast thereon meshing with a bevel gear 57 

Referring to the drawings, the separatorena-horizontal shaft 59 journalled in a bear 
I shown therein as one good form of thei ng carried by the housing and an outer bear 

- vention, comprises ancoater easingle (Eig: 1) sing 61, said shaft being provided with a pull 
15 consisting of a drum 3 having a head 5 at ley 63 which may be driven from any suitable 80. 

its tapper end, and a cone 7 depending from source of power. . . . . . . . . . . 
the lower end thereof terminating in a di ift:53 projects down 
charge spout 9. This outer-casing is opper. 47 into 

... led with 3rackets 11 adapted to rest u mber, and carri - - - 
. . . 26 be secured to suitable supports. . . . . . . 'Projecting up from the 

Within and spaced from the outer casing 67 carrying a baffle plate 69. The fan f 
is an inhereasing comprising an inner'cylin- causing the air to circulate-and-whirl through 
elirical shiel913 having a head 15 at the tipper the separating and settling chambers.com 
end thereof with a cen outlet opening 17 prises: aeonical shell hub 71 having a flange 

25therein, said shellbeing stapported by brack mounted on and secured to the posts 67. This 90 
lets 19 secured to the outer and inner casings. shell hub encircles and is spaced from the 
The outlet opening may be provided with a hopper 47, and projects up through the open 
valve for varying its effective opening com-' ing:17 in the inner casing head: Secured to 
prising a series of overlapping plates 21 con- the upper end of the hub are plates T3 carry 

30 nected to rods. 23. which project outwarding fan blades 75. . . . . . . . . . . 
through the drum 3; and To viary the whirland separating effect in 
adjustment externally of the This the upper zone of the separating chamber, 
valve' may be the same as: -in a series of baffles 77 (Figs. 1.5 and 6) may 
Eletters Patent of vided in the present instance of trian 

85 1615:58, granted to m and located at incture of the 100 
and therefore furthe with the head 15 of the inner-cas 

through and 
separating 
ibutor 65. 

95 

he head opening. 
present instance, shief125. Having its upper end spaced a sub-Eis - - - - - - . . . . -w Mw : dof a shaft 79 105 a0 stantial distance beneath the upper shell 13. is be 

The lower end of this c ell communi, which 
through an opening in the cone 7, referred to... arrel 
The conical shellis supported on the cone 7-St. 

- 45 by webs 29 secured to angle bars 31 secured 
- to said cone: In the inner casing is these 
carating chamber 33, and betw 

and outer casings is the settlin 
The lower and a main portion of the wall liste 

'50 of the separating chamber is formed of a -se- lie. - - tries of spaced overlapping elongated vanes east - hey may be secured in their 
37, which aire flush with and extend 'different positions by set screws ra. 5 
lower edge of the upper'shellig3 dow external bearing carried by th 
in the lowerconical shell'95; and in the pres- the present embodiment 

5' ent instance the assembly is of frtisto-conieal 
form. The vanes are principally above the 
lower end of the separating chamber . . . . . 
are carried by the upper shell, and t 
plish this have flanges 39: (Fig at fed through the neck 45 into the hopper 47 l. 
the upperends thereof pivotally connected by and then to theory distic E. 5. 
bolts41 to a collar 43 projecting outward from throws themateri inder the in the lower-edge of the upper shell. The form fluence of centrifugal foree. The fan causes 
of the vane flanges: 39°is such that the air to circulate and whirlin a path up 05 materials from the separating cliamself past wards through's the separating hamber 130 

tubular bearing ex 
handle. 

the under surface thei ner ill 

4); a in opér s 

  

  

        

  

  

  

  

  

  

  



through the outlet opening in the head there 
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of, through the fan chamber, down in the 

lighter particles of material will be carried 
upward by the air in the separating chamber. 

10 

settling chamber through the inlet opening 
back into the separating chamber. The 

over into the settling chamber, and be de 
livered through the spout 9. The heavier. 
particles will gravitate downward in the sep 
arating chamber and be delivered through the spout 27. 
The vanes 37 constitute a main portion of 

1st wall of the separating chamber and ex 
the lower end of the separating chamber. 
tend from the upper separating Zone down to 
The upper ends of the vanes are flush with 
the shell 13 and the lower ends of the vanes 

20 are spaced from the conical shell 25 slightly to allow adjustment of the vanes. Therefore 
these shells and vanes form a substantially 

25 

30. 

... so that they will be carried around repeatedly: 
and batter and rattle against the inner Sur-e 

35 

continuous wall for the inner casing. 
The velocity of the air passing from the 

settling chamber laterally between the vanes 
into the separating chamber will be sufficient 
ly low to allow the heavier particles gravitat 
ing down and whirling in the zone bounded 
by the vanes, to be thrown against the inner 
surfaces of the vanes under the influence of 

multiple fairly flat convolutions in this zone, 

faces of the vanes. Their impact will cause 
fines adhering to the tailings to be dislodged 
therefrom and cause the tailings to be broken 
up more or less, so that the fines may be win 
nowed out and carried on up with the whirl 
ing rising air current out of the separating 40 

a result, fines which otherwise would pass. 
out of the separating chamber with the tail 
chamber over into the settling chamber. As 

ings, are delivered into the settling chamber, 
45 

... The baffles 77 are 50 
spacing as required. 

thereby increasing the percentage of fines 
separated and hence increasing the efficiency 
of the separator. The vanes may be adjust 
ed on their carrying bolts to vary their 

desirable as providing 
regulation of the classification in the main 
classification zone within the shell 13. They 
may be adjusted to vary the effect of the 
whirling rising air current in this Zone, so 

55 that particles of greater or less degree of fine 
ness may be separated and carried over into 
the settling chamber. The handles of the 
shafts carrying the baffles are located exter 
inally of the outer casing where they are con 60 veniently accessible. . . - 

By my invention an improved separator is 
provided which efficiently dislodges from 
the tailings fines adhering thereto with me 

65 
chanical action and permits the air current 
to winnow out these fines and include them 

It will be understood that afforded by the spaces between the vanes and 

... 3 

with the main stream of fines delivered to 
the settling chamber. 

the invention 
is not limited to the specific embodiment 
made therefrom without departing from the 
spirit and scope of the appended claims. 
What is claimed is: 
1. An air separator for grading materials 

comprising, in combination, an outer casing 
an inner casing, a separating chamber in the 
inner casing, a settling chamber between said 
casings, said inner casing having a head with 
an outlet therein, means for causing air to 
and outlet, and a series of baffles in the sepa 
rating chamber at the juncture of the inner 
casing with its head and extending substan 
tially to the outlet opening in the head, said baffles being adapted to vary the separation 
effect of the air whirling and rising in the separating chamber. 
2. An air separator for grading materials 

comprising, in combination, separating and 
settling chambers having inlet and outlet 
openings between them, means to cause air to 
circulate and whirl through said chambers 
and openings and move up in the separating 
chamber and down in the settling chamber, centrifugal force. Their spiral whirl is in and a series of relatively movable overlap 
ping spaced vanes at the inlet opening ar 
ranged to form a frusto conical wall which 
is a substantial portion of the separating 
chamber wall, said vanes having sufficient. 
spacing and length so that the bulk of the 
whirling heavier particles within the sepa 
rating chamber will batter against the vanes 
and dislodge fines therefrom to be carried 
ber. . . 

3. An air separator of the type comprising 
separating and settling chambers having in 

up by the rising air in the separating cham 

let and outlet openings between them, means 
to cause air to circulate through said cham 
bers and openings and move up in the sepa 

- rating chamber and down in the settling 
chamber, said separating chamber being 
characterized by an upper cylindrical por 
tion and a lower frusto conical portion, the 
wall of said upper cylindrical portion being 
impenetrable and the wall of said lower coni 
cal portion being formed by a circular series 
of spaced overlapping vanes, the openings 
therebetween forming said inlet opening 
from the settling chamber to the separating chamber. . 

4. The invention described by claim 3 in 
which the said vanes are adjustable to vary 
the area of said inlet opening. 

5. An air separator of the type compris 
ing a cylindrical casing, a second cylin 
drical casing of less length suspended with 
in said first casing, said inner casing 
having a depending frusto conical wall 
having its lower end substantially in the 

shown, and that various deviations may be 70 

75 

circulate and whirl through said chambers 80 

85 

90 

95 
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plane of the lower sedge of said first casing, . . . . . 
- disconstructed . . . 
to enclose the bottom openings of said outer'. . . 
casing and frusto conical wall of said inner is 
asing, said frusto conical wall of the inner. 
casing being formed wholly of a series of 

and two nested cones below: an 

from top to bottom thereof. 
6. The invention described by claim 5 in - . . 

50 which the said vanes are relatively adjusta 
ble to vary the lap and consequently the width 
of the spaces between them. 7. In an air separator of the type having a . . . . . 
circular, walled separating-chamber and an . . . . . 

83 outer annular settling chamber with means 
for causing air to whirl within the sepa 
rating chamber, pass out through its top, 
down through the settling chamber and back. 

spaced, overlapping Vanes each extending 

through substantially the lower half of the . . . . . . . . . . . . 
320 height of the wall of the separating cham 

ber, said lower half of said separating cham 
ber wall being frusto conical in shape and 
composed of a series of spaced, overlapping . . . . . 
upright vanes each of which is pivoted for . . . . . . 

2 an opening movement into the separating 
chamber, the major portion of said vanes ly 
ranged in their opened relation. . . . 

ling inside the separating chamber when ar- - 
8. An air separator comprising a cylin: 

50 drical covered casing, a smaller cylindrical 
covered casing within said first casing, said 
inner casing having a centralized outlet in . 
its cover and an inlet at its bottom for es 
tablishing communication between said two 

2 is casings, means for causing air to whirl and 
circulate up in the inner casing, through said 
outlet, down between the two casings and 
through said inlet, and a series of baffles lo 
cated in the upper corner of Saidinner-casing 

6:0 outside of said outlet opening. . . . . . . . . 
... 9. The invention described by claim 8 in 

hich each of said baffles consists of a plate. ... 
xtending radially into said casing. . . . 

11. The invention described by claim 8 in 
which said baffles consists of plates, in combi- . . . . 
nation. With means for setting said plates at 
varying inclinations to the path of movement. 
of the whirling air currents. 

angular position of said baffles. 

10. The invention described by claim 8 in 
: 45 which said baffles consist of movable parti 

tions projecting into the casing from its outer 

12. The invention described by claim 8 in 
which said baffles consist of swivelled plates, 

S.5 said swivels extending-outward to the outside 
of the outer casing for external control of the 

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  


