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UNITED STATES 
1,720,863 

PATENT OFFICE. 
ALBERT H. STEIBBINS, 013‘ LOS ANGELES, CALIFORNIA. 

COMBINED FAN AND CLASSIFIER. 

Application ?led September 13, 1928. 

This invention relates to a novel fan con 
struction whereby the fan itself serves to 
remove the heavier particles from the mate 
rial laden air that is drawn into the ‘fan cas 
mg.‘ ‘ 

In many industries in which the separa 
tion, crushing and handling of ?ne materials 
takes'place, air is employed to pick up, trans 
port and carry on the ?ne materials and dust, 
but the volume of air required for this pur 
pose is, in many cases, so great that the sub 
sequent treatment of this vast volume of 
air to remove the'?ne particles therefrom is 
a serious problem. , 

Various forms of air classi?ers are now in 
use for removing ?ne particles from, mate 
rial laden air, but, as above indicated, it is 
desirable to reduce as far as practical the, 
total volume of material laden" air it is 
necessary to treat, and air volume reducers 
have beenemployed to some extent heretofore 
to concentrate or direct the particles carried 
by a large volume of air into a small portion 
of the volume of air.’ 
Having in mind the foregoing, the present 

invention relates to a novel fan construction 
which in addition to performing its usual 
function of forcing air from one point to an-' 
other, serves also to reduce the volume of air 
containing the larger particles by directing 
such particles-to one outlet opening of the 
fan casing, while the air fronilwhich?such 
larger or heavier particles have been removed 
is discharged from the fan casing through 
a di?erent opening, and as a result only part 
of the entire volume of air passed through 
the fan need he delivered to a classi?er for 
further treatment. 

lit will therefore be seen that the fan form 
ing the subject-matter of the present’inven 
tion serves not only as a fan but also as an 
air volume reducer to reduce the total volume 
of air it is necessary to subject to a subsequent 
classifying operation. ‘ ' 

The fan forming the subject-matter of the 
present invention may be employed to draw 
o?i dust from concentrator tables, to trans 
port material by air, to remove dust from 
various machines, and for various other pur 
poses9 and is shown in the drawings as asso 
ciated with a‘ ball mill of the airsweep type. 
These ball mills employ a tremendousvolume 
of air to pick up and carry o?’ the ?nely 
crushed particles,‘ and-all of this air must be 
subsequently treated to remove the ?nely di 
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vided materials therefrom. In accordance 
with the present invention, the fan will serve 
to air sweep the ball mill and also to reduce 
the volume of air in which the crushed ma 
terials are suspended, thus reducing the sepa 
rating work that follows and permitting the 
use of smaller collectors or classi?ers. 
The various features of the invention and 

novel combination of parts will be best un 
derstood from the following description 
when read in connection with the accompany 
ing drawings illustrating good practical 
forms of the invention. 
In the drawings: 
Fig. 1 is a side elevation showing the fan 

forming the subject-matter of the present in 
vention associated with a. ball mill; 

Fig. 2 is a sectional view taken on the line 
2-2 of Fig. 1, showing the fan in front ele~ 
vation; 

Fig. 3 is a similar view showing a modi?ed 
fan construction; ‘and , 

Fig. 4 on an enlarged scale is a transverse 
sectional view throughthe fan and associated 
pjfirts, the section being taken on the line 4l—¢l 
0 Fig. 1. 

. The fan 10. forming the subject-matter of 
the present invention is shown in Fig. l as 
associated with a ballmill of the air sweep 
type but as above stated, the present fan may 
be used in conn'ection’with various devices 
where air currents are employed to pick up 
and carry olf ?ne materials. 
The fan 10 as illustrated in the drawings 

consists of a‘ fan casing having a front wall 
11, rear wall 12 and a peripheral wall 13 
which is connected at its opposite edges to 

the walls 11 and 12, as shown in Fig. Within the fan casin just described is 
mounted the rotating in, consisting of a 
tapered core 14 to which are secured the fan 
blades 15. The fan is mounted upon and is 
rotated by the fan shaft 16 which is jour 
naled in bearing blocks 17 mounted upon 
posts 18 which extend upwardly from the fan 
base 19. The fan shaft 16 is shown as hav 
ing a reduced end 20 which‘ extendsinto the 
core 1% and is secured thereto by a pin or 
the like 21. Rot'ative movement is imparted 
to the fan and fan shaft by-a pulley 22 which 
may be driven by a belt, not shown. ‘ 
The rear wall 12 of the fan casing is shown 

as secured to a large disk or face plate 23 
which may be mounted upon the base 19 of 
the fan, and the front face 11 of the fan cas 
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ing is provided with a central inlet 0 ening 
to which material laden air is supp led by 
the conduit or pipe 24, and~ in the construc— 
tion shown the ring plate 25 is secured to the 
front face 11 of the casing and has a central 
opening adapted to snugly receive and sup 
port an end of the feed pipe 24. 
The desired separation of the materials 

within the fan is promoted by giving the core 
14 the construction best shown in Fig. 4, 
wherein it will be seen that this core tapers 
in a right-hand direction to a point 26 that 
extends through the central opening in the 
wall 11 into the feed pipe 24, and the core 
is provided adjacent the rear wall 23 of the , 
casing with an outwardly ?aring ?ange 27. 
When the fan is rotated, the suction pro 
duced thereby will serve to draw the material 
laden air through the feed pipe 24 into the 
fan casing, as indicated by the arrows, and 
since this air will enter the fan casing at 
relatively high speed, the heavier particles 
will be ‘carried by their momentum against 
the curved surface of the core 14, the con?gu 
ration of which is such that the materials that 
strike against this core will be directed by 
its curved surface outwardly into that por 
tion of the fan casing lying adjacent the rear 
wall 12. I. 
The interior of the fan casing is prefer 

ably divided into two or more separate com 
partments by an annular wall or walls 28, 
the present casing being shown as divided 
by the walls 28 into the material, receiving 
compartment 29 and into the two air receiving 
compartments 30 and 31. The ?ow of air 
from one of these compartments to the other 
may be further prevented by providing the 
rotating fan with the curved braces 32 which 
are positioned to form an annular rotating‘ 
wall disposed in alinement with a ?xed annu 
lar partition 28. ‘ 
Each of the compartments 29, 30 and 31 

is provided with an outlet pipe. The com 
partment 29 has an outlet pipe 33 which dis 
charges into an air classi?er 34 of any well 
known or preferred construction. The com~ 
partment 30 is rovided with the air dis 
charge pipe 35 w _ich may lead to a dust col 
lector 36 of anv well-known or preferred con 
struction, an the compartment 31 is pro‘ 
vided with a discharge pipe 37 which may 
lead to a dust collector 38, similar to the dust 
collector 36. , 

It will be apparent from the foregoing that 
when the fan is rotated, the air which’ is 
drawn inwardly through the, feed pipe 24 
will be forced outwardly, through the dis 
charge pipes 33,- 35 and 37, but as a <result 
of the construction of the core of the fan, 
just described, the heavier materials whichv 
strike against this curved core will be _di 
rected outwardly into ‘the material receiving 
chamber 29 to pass from this chamber mto 
the classi?er 34, while the air from which the 
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heavier particles have been removed by the 
means just described, will pass into the com— 
partments 30 and 31 to be discharged from 
these compartments, into the dust collectors 
36 and 38. It will therefore be seen that as 
a result of the present construction it will 
not be necessary to pass the entire vvolume of 
air discharged from the fan through an air 
classi?er, since the air passing into the cham 
bers 30 and 31 ‘will have the larger particles 
removed therefrom and the small dust-like 
particles remaining in this air may be re 
moved by passing the air through the dust‘ 
collectors 36, and 38. 
The heavier materials that settle within the 

air classi?er 34may be discharged therefrom 
through a pipe 39, and air may be exhausted 
from the upper portion of the classi?er 34 b 
the pipe 40 which may lead to a dust co - 
lector 41. Air maybe exhausted from the 
dust collectors 36, 38, and 41 by the pipes42 
which may lead to exhaust means not shown. 
In accordance with the illustration shown 

in Fig. 1, the fan 10, classier 34, and dust col 
lectors 36, 38,.and 41 are shown as supported 
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above a ball mill 43‘ so that the materials that ‘ 
collect in the lower portion of the classi?er 
34 may be returned to the ball mill by the 
feed pipe 39. . . ' 

The ball mill43 may have any well-lmown 
construction and is supported from the base 
44 for rotative movement by the uprights 45 
and 46. Rotative movement is imparted to 
the cylinder-like receptacle 43 of the ball 
mill from the power shaft 47, the inner end 
of which is provided with a pinion which 
meshes with the ring gear 48. Materials to be 
crushed are delivered by a feedwhopper 49 
into the feed spout 50 that serves to direct 
these materials and air from the atmosphere ' 
through the central ‘trunnion of the ball mill 

95, 
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into the crushing chamber‘43. Air is ex?‘ 
hausted from the discharge end of the ball 
mill by the pipe 51, the upper end of which 
is connected to the feed pipe 24 above men 
tioned. It may be desirable to ‘admit air 
from the atmosphere into the upright. pipe 
51 to promote the lifting action 0 the air 
moving upwardly in this pipe. The means 
shown to this end consists of a sleeve 52 which 
is slidably ‘mounted’ upon the lower end of 
the 'downwardl extending portion of the 
feed pipe 24 an this pipe may be raised and 
lowered by adjusting the bolts 53 to vary the 
size of the air inlet opening 54. ' 
In the embodiment of the invention shown 

in Fig. 4 of the‘ drawing, the fan casing as' 
.above pointed out is divided into three com 
partments, but the number of these compart 
ments may obviously be varied,_and in Fig. 3 
of the drawing is shown a modi?ed construc 
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tion in which the interior of the fan is divided ". 
into only two compartments. One of these 
constitutes the air discharge compartment‘ 55 
havingthe outlet pipe 56 and the other con 130 
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stitutes the material discharge compartment 
57 having the outlet pipe 58. 

It will be apparent from the foregoing that 
the - fan forming the subject-matter of the 
present invention performs its normal fan 
function of forcing air from one point to an 
other and in addition thereto effects a sepa 
ration of the materials within the fan casing 
and reduces the volume of air which requires 
to be subjected to a further treatment to re 
move the heavier particles therefrom. 
,What is claimed is: 
1. A combined fan and classi?er compris 

ing in combination, a fan casing having a cen 
~ tral, suction, air inlet opening in its front 
wall and separate discharge openings formed 
in its periphery and disposed one near the 
front wall and the other near the rear wall 
of the casing, a conduit for directing material 
laden air to said central opening, a fan sup 
ported to rotate Within the casing and pro 
vided with fan blades and a central core hav 
ing a pointed end extending toward said in 
let opening and a rearward tapered portion 

~ that terminates in an outwardly ?aring 
flange disposed adjacent the rear wall of the 
casing, the fan core being constructed to di 
rect the heavier particles that are carried by 
their momentum against the tapered surface 
of the core outwardly into the discharge 
opening disposed near the rear wall of the 
casing while the air from which the heavier 
particles are removed is forced outwardly by 
the fan through the other discharge opening. 

2. A combined-fan and classi?er ‘compris 
ing in combination, a fan casing having a cen 
tral air inlet opening formed in its front wall 
and having an air discharge opening in the, 
periphery of the fan casing near said front 
wall and a material discharge opening formed 
in the casing near the rear wall, a conduit for 
directing material laden air to said central 
opening, a‘fan supported to rotate within the 
casing and provided with fan blades and a 
tapered outwardly ?aring core constructedto 
direct the heavier particles within the air; out 
wardly through the discharge opening adja 
cent saidrear wall while the air from which 
said heavier particles are removed by mo: 
mentum is forced outwardly by the fan 
through the discharge opening near said 
front wall. . ' 

8. A combined fan and classi?er compris 
ing in combination, a fan casing having a coeni 
tral air inlet opening formed in its front wall 
and having an air discharge opening in the 
periphery of the fan casing near saidvfront 
wall and a material dischargeopening formed 
in the casing near the rear-‘wall, a conduit for 
directing material laden air to said central 
opening, a fan supported to rotate within the 
casing and provided with fan blades and a 
tapered outwardly'?aring core constructed to 
direct the heavier particles within the air 
outwardly through the discharge opening ad 

jacent said rear wall while the air from 
which the heavier particles are removed by 
momentum is forced outwardly by the fan 
through the discharge opening near said front 
wall, and an annular partition within the fan 
casing 'about the fan for directing the se a 
rated air and materials to their respective is 
cha-rge openings. . v k 

4. A combined fan and classi?er compris 
ing in combination, a fan casing having a 
central air inlet opening formed in its front 
wall and having an air discharge opening in 
the periphery of the fan casing near said 
front walland a- material discharge opening 
formed in the casing near the rear wall,‘ a 
conduit for directing material laden air to 
said central opening, a fan supported to 
rotate within the‘ casingand provided with 
fan blades and a tapered outwardly ?aring 
core constructed to direct the heavier par 
ticles within the air outwardly through’ the 
discharge opening adjacent said rear wall 
while the air from which the heavier par‘ 
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ticles are removed by momentum vis forced . 
outwardly by the fan through the discharge 
opening near said front wall, and an annular 
partition provided upon the fan between the 
fan blades to promote the separation of the 
heavier material and air. 

5. A combined fan and classi?er adapted 
to separate materials from the air within the 
fan casing, comprising in comb1nat1on, a fan 
casing having a central air inlet opening 
formed in its front wall and having an air 
discharge opening in the periphery of the 
fan casing near said vfront Wall and a ma 
terial discharge opening formed in the eas 
ing near the rear swallfa conduit for dis 
charging material laden air to said central 
opening, a fan supported to rotate within the 
casing and provided with fan blades and; a 
tapered core having a pointed end ‘near said 
inlet opening and an outwardly ?aring ?ange 
near said rear wall, and means for rotating 
the fan to draw the material laden air 
through said conduit into the casing so that 
the heavier particles will be carried by their 
momentum against the tapered core to he 
directed by. the outward. flaring portion 
the core towards the material discharge open . 
ing while‘ the air from which the materials 
are removed will he forced out through the 
air discharge opening. . _ 

6. A combined fan and classi?er compris 
ing in combination, a fan casing having a I 
central air inlet opening formed in the front 
‘wall and having an air discharge opening, 
and a material discharge opening near 
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the rear wall of the casing, a conduit for ~ 
directing material laden air to'said, cen 
tral opening, afan supported to rotate with 
in the casing and provided with fan hlades 
and a tapered voutwardly' ?aring core‘ con 
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structed so that the heavier particles sucked ' 
into the casing with the air will strike against 13d 
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the outwardly ?aring core and travel along 
the same toward the material discharge open 
ing While the air from which the heavier 
particles are removed is forced by the fan 
throuvh said air discharge opening. 

7. combined fan and classi?er compris 
ing in combination, a fan casing constructed 

' to provide an air receiving compartment and 
a material ' receiving compartment each 
having a discharge opening, and having an 
air inlet opening for supplying material 
laden air to the fan, a fan rotatably mounted 
within the casing and provided with fan 
blades and an annular outwardly ?aring 
?ange adapted to direct the materials into 
said material receiving compartment while 
the air from which the materials are removed 

is forced by the fan blades into the air re 
ceiving compartment. , H 

8. A combined fan and classi?er compris 
ing in combination, a fan casing having an 
inlet opening for receiving material laden 
air and outlet openings, a fan rotatably 
mounted in said casing and provided with 
fan blades and with an annular outwardly 
?aring ?ange constructed to direct the ma 
terials ‘that enter the fan casing into a pre 
determined portion thereof while the air 
from which the materials are removed is 
forced by the fan blades into a different por 
tion of the casing. 

In testimony whereof, I have signed my 
name to this speci?cation. 

ALBERT H. STEBBINS. 
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