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This invention relates to concentrators 
constructed to effect separation of the ma 
terials by forcing air bearing the materials 
to be treated through a discharge nozzle so 
that the light particles will be deflected from 
a straight path to a greater degree than the 
heavy particles. , 
In carrying out the present invention air 

bearing the materials to be separated is 
forced through an annular discharge slot 
into the bowl-shaped lower end of a recep 
tacle, and the arrangement is such that as 
the air bearing the materials travels down 
wardly along the inwardly converging side 
walls of the receptacle the heavy particles 
will be deflected from their straight path of 
travel to a less degree than the fine particles. 
The lighter particles that are deflected or 

crowded inwardly from the side walls of the 
receptacle to a greater degree than the heavy 
particles may be removed from the heavy 
particles by exhausting air from the recep 
tacle near its central axis while the heavier 
particles escape from the lower end of the 
receptacle adjacent its side walls, and the 
separation of the materials may be further 
promoted by introducing currents of air into 
the lower portion of the receptacle so that 
they pass upwardly through the materials 
to carry off the lighter particles. 
The present invention therefore pertains 

to a concentrator comprising a receptacle 
having inwardly converging side walls and 
an annular throat or nozzle for directing 
air bearing the materials to be treated down 
wardly into the receptacle so that the lighter 
particles will be deflected inwardly more 
than the heavy particles, and also to means 
for directing currents of air through the 
separated materials to carry of the lighter 

The various features of the invention and 
novel combination of parts will he best in 
derstood from the following description 
when read in connection with the accom 
panying drawings illustrating good practi 
cal forms of the invention. 

In the drawings:- 
Fig. 1 is a vertical sectional view through 

a concentrator constructed in accordance 
with the present invention: . . . . 

Fig. 2 is a sectional view taken on the 
line 2-2 of Fig. 1: 

Fig. 3 on an enlarged scale is a sectional 
view taken on the line 3-3 of Fig. 1: 

Fig. 4 is a vertical sectional view through 
a modified form of concentrator; 

Fig. 5 is a sectional view taken on the 
line 5-5 of Fig. 4; and " 

Fig. 6 is a side elevation of means 'em 
ployed in the construction of Fig. 4 to sup 
port the central core. 
In the embodiment of the invention shown 

in Figs. 1, 2 and 3, separation of the mate 
rials is effected in a tubular receptacle 10, 
which receptacle is provided near its lower 
end with the downwardly converging side 
walls 11 So that the receptacle has a bowl 
shaped construction near its lower end as 
shown. Air bearing the materials to be sep 
arated is introduced into the upper portion 
of the receptacle 10 through the pipe 12, 
which pipe may lead from a blast fan not 
shown, or other means adapted to force the 
material laden air into the receptacle 10 
under pressure. The feed pipe 12 prefer. 
ably extends tangentially into the recepta. 
cle as shown, so that a sufficient wiring 
movement will be imparted to the air an 
materials delivered to the receptacle to keep 
the materials evenly distributed throughout 
the air within the upper part of the re 
ceptable. . . . . 

As stated, an important feature of the 
present invention resides in the construction 
whereby air bearing the materials to be 
treated is forced downwardly into the con 
tracted lower end of the receptacle through 
a restricted annular throat, and to this end, 
in the construction shown, a core 13 is 
mounted within the receptacle. This core 
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is of sufficient size to provide a narrow 
throat 14 between the outer wall of the core 
and the inner wall of the receptacle 10, and 
the core preferably tapers towards its op 
posite ends, as indicated by 15 and 16. This 
construction helps to direct the compressed 
air in the upper portion of the receptacle 
towards the throat 14 and will serve to 
define a passage for the jet of air discharged 
from the throat 14 into the lower portion 
of the receptacle. 

Various means might be provided for 
supporting the core 13 centrally within the 
receptacle 10 and in the construction shown 
this is accomplished by securing the core to 
the air exhaust pipe 17 which extends down 
wardly into the receptacle through the up 
percover plate 18. The exhaust pipe, 17 is 
preferably provided with an inner tube 19 
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which is slidably mounted in the pipe 17 so 
that it may be raised and lowered to vary 
the position of the lower or intake end of 
the tube 19. This tube may be supported 
in its desired position of adjustment by a 
rod 20, the lower end portion of which is 
connected to the tube 19 by the spider's 21, 
and the upper portion of the rod 20 is 
threaded to receive the lut 22 which rests 
upon the end wall 23 of the extension 24 
provided at the upper end of the exhaust 
pipe 17. If desired, an inner tube 25 may 
be mounted within the pipe 17 to telescopi 
cally receive the upper end of the sliding 
tube 19. 
The construction. So far described will 

serve to force the material laden air down 
wardly through the annular throat 14 in 
the form of an annular iet and as this jet 
moves downwardly within the bowl-shaped 
end portion of the receptacle 10 the aii will 
be crowded inwardly towards the central 
axis of the receptacle. The heavy particles 
within the air jet will be deflected from 
their straight path of travel to a less de 
gree than the light particles and as a Jesult 
the heavy particles will travel downwardly 
in close proximity to the converging side 
walls 11, while the lighter particles will be 
deflected or crowded inwardly towards the 
central axis of the receptacle. The heavy 
particles lying close to the side walls 11 will 
escape through the lower end 26 of the re 
ceptacle into the concentrate receiving hop 
this hopper by providing the pipe 28 which 
leads from the lower end of the hopper to 
any preferred form of exhaust means. The 
lighter particles which remain suspended 
within the air in the lower portion of the 
receptacle 10 will be removed from the re 

per 27 and air is preferably exhausted from 

ceptacle by the exhaust pipe 17 which may 
lead to a suction separator or dust collector 
not shown. The amount of air carried up 
Wardly through the exhaust pipe 7 may 
be controlled as desired by adjusting the 
gate or valve 29. 
Some of the fine particles may tend to : cling to the heavier particles so that they 

will be carried downwardly into the hopper 
27, and in order to reduce this tendency a 
deflector head 30 is mounted within the lower portion of the receptacle 10. This head 
30 has an enlarged central portion and tapers 
towards its opposite ends as shown, and 
may be supported within the lower por 
tion of the receptacle by the shaft 31. The 
arrangement is Stich that the lighter par 
ticles which might tend to move down 
Wardly through the central portion of the 
discharge opening 26 are deflected by the 
head 30 towards the side walls 11, and in 
order to prevent the fine particles from pass 
ing downwardly through the annular pas 
sage lying between the lower portion of the 
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head 30 and the side walls 11, air is caused 
to pass upwardly through this annular pas 
sage. This air in the construction shown passes upwardly through the air supply 
pipe 32 which is slidably mounted within a 
tube 34 located within the central portion 
of the discharge hopper 27. The air Sup 
plied by the pipe 32 may be introduced 
from the atmosphere and drawn upwardly 
into the receptacle 10 by the Suction pro 
duced by the exhaust pipe 17, or, if desired, 
the pipe 32 may be connected to a blast 
fan or other means for forcing air upward ly through this pipe. The air Supplied 
by the pipe 32 escapes through the restricted 
throat 33 provided between the upper end of 
the pipe 32 and the head 30 and passes up 
wardly into the receptacle 10 through the 
materials, as clearly indicated by the air 
rows in Fig. 1. The size of the throat 33 
may be varied as desired by raising lic 
lowering the pipe 32 which is slidably 
mounted within the fixed tube 34, and pack 
ing 35 may be provided between these two 
pipes to form a tight joint. Adjustable 
bolts 36 are provided for holding the pipe 
32 in its desired position of adjustment, and 
the amount of air introduced into the lower portion of the receptacle through the pipe 
32 may be controlled by adjusting the gate. 
or valve 37. The head supporting shaft 31 
is secured to the spide's 38 mounted within 
the tube 32. 
From the foregoing description, wherl 

read in connection with the drawings, it 
will be understood that since the heavy par 
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ticles moving downwardly within the lowe' . 
portion of the receptacle 10 are more diffi 
cult to deflect from their straight path of 
travel than the light particles, the heavy 
particles will strike against and Will slide 
down the inwardly converging walls 11 into 
the hopper 27, while the lighter particles 
which are deflected or crowded in Wardly 
away from the side walls 11 will be car 
ried upwardly by the air removed from the 
receptacle by the exhaust pipe 17. The air 
delivered to the lower end of the receptacle 
by the pipe 32 will pass upwardly through 
the materials to air-sweep or extract the 
lighter particles which tend to cling to the 
heavier particles approaching the disclarge 
end of the receptacle 10. The air introduced 
through the pipe 32 will serve also to aid 
the suction means in drawing the tallings 
of lighter particles upwardly through the 
Stiction pipe 17. w . 

In the modified construction shown in 
Figs. 4, 5 and 6 the construction and opera 
tion is substantially the same as that above 
described, except that the air exhausted 
from the lower portion of the receptacle 10 
passes downwardly through the suction pipe 
39 which pipe leads to a suction separator or 
dust collector, and the volume of air passing 
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downwardly through the pipe 39 may be 
controlled by adjusting the gate or valve 40. 
The core 13 mounted centrally within the 

receptacle 10 in the construction shown in 
Fig. 4 has its upper end attached to the 
cover plate 18 and this core is held centrally 
within the receptacle 10 by the spacing 
plates 41 best shown in Fig. 6. Since the 
air discharged through the annular throat 
14 passes downwardly within the lower por 
tion of the receptacle without rotating about 
the core 13 the supporting plates 41 will not 
appreciably interfere with the air blast pass 
ing downwardly from the throat 14. - 
In the construction of Fig. 4 air from the 

atmosphere is introduced into the lower por 
tion of the receptacle by drawing air up 
wardly through the air inlet pipe 42 which is 
slidably mounted within a tube 43 nounted 
centrally within the discharge hopper 27. 
The upper end of the suction pipe 39 ?lales 
outwardly as indicated by 44 and the upper 
end of the aii supply pipe 42 is also flared 
outwardly as at 45, the construction being 
Such that the air introduced through the 
pipe 42 is directed outwardly towards the 
side walls 11 of the receptacle to remove the 
lighter particles from the heavier particles 
sliding down the inclined walls 11 towards 
the discharge opening of the receptacle. 
The suction produced in the lower portion of 
the receptacle 10 by the suction pipe 39 will 
serve to drawaii upwardly through the pipe 
42 and into the lower portion of the recep 
tacle, as indicated by the arrows in Fig. 4, 
and the size of the annular discharge slot 
provided at the upper end of the pipe 42 may 
be varied as desired by raising and lowering 
this pipe, which may be supported in the 
desired position of adjustment by the thread 
edbolts 46. As a result of the modified con 
struction of Fig. 4 it will be seen that the 
lighter particles which are deflected in 
Wardly towards the cential axis of the re 
ceptacle will pass downwardly directly into 
the tailing discharge pipe 39 and that the 
finer particles which tend to enter the recep 
tacle 27 with the heavier particles will be 
picked up by the air currents Supplied by 
the air inlet pipe 42. 
What is claimed is:- 
1. A concentrator comprising in combina 

tion, a leceptacle provided near its lower 
end with downwardly converging side walls, 
a core Supported centrally within the recep 
tacle and having a bulging portion inter 
mediate its ends and adapted to form a na'- 
row annulus or throat between its bulging 
portion and the inner wall of the receptacle 
and shaped to direct an annular jet of fluid 
downwardly within the receptacle along its 
converging side walls, means for forcing a 
fluid bearing the materials to be treated 
downwardly through said throat so that the 
heavier particles will travel adjacent said 
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walls while the lighter particles will be 
defected inwardly away from the walls, and 
a fluid discharge pipe extending into the 
lower portion of said receptacle to remove 
therefrom the lighter particles that work 
in Wardly away from said side Walls. 

2. A concentrator comprising in combina 
tioi, a receptacle provided near its lower end 
with downwardly converging side Walls, a 
core Supported centrally within the recept 
tacle and having a bulging portion adapted 
to for in a narrow annulus or throat betwee;) 
said bulging portion and inner Wall of the 
receptacle and shaped to direct an annula: 
jet of fluid downwardly within the recep 
tacle along its converging side Walls, inneans 
for forcing a fluid bearing the laterials to 
be treated downwardly through said throat 
so that the heavier particles will travel adja 
cent said walls while the lighter particles 
will be deflected in Wardly away from the 
Walls, and a conduit for removing from the 
iower portion of the receptacle the fluid and 
lighter particles that are crowded inwardly 
froin said side Walls. ... : 

3. A concentrator comprising in collabina 
tion, a receptacle provided near its lower end 
with downwardly converging side walls, a 
core Supported centrally within the 'ecep 
tacle and having a bulging portion adapted 
to form a narrow annulus or throat between 
said bulging portion and inner wall of the 
i"eceptacle and shaped to direct an annular 
jet of fluid downwardly within the recep 
tacle along its converging side walls, means 
for forcing a fluid bearing the materials to 
be treated downwardly through said throat 
so that the heavier particles will travel adja 
cent said walls while the lighter particles 
will be deflected inwardly away from the 
walls, a conduit for removing from the lower 
portion of the receptacle the fluid and lighter 
particles that are crowded in Wal'dly from 
said side walls, and means adjacent the lower 
portion of the receptacle for directing a 
fluid against the path of material moving 
downwardly within the receptacle to extract 
the fine particles. 

4. A concentrator comprising in combina 
tion, a receptacle provided near its lower end 
with downwardly converging side walls, a 
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core supported centrally within the recep 
tacle and having a bulging portion adapted 
to form a narrow annulus or throat between 
Said hulging portion and inner wall of the 
receptacle and shaped to direct an annular. 
jet of fluid downwardly within the recep 
tacle along its converging side walls, means 
for forcing a fluid bearing the materials to 
be treated downwardly through said throat 
so that the heavier particles will travel adja 
cent said walls while the lighter particles 
will be deflected inwardly away from the 
walls, a conduit for removing from the lower 
portion of the receptacle the fluid and lighter 
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particles that are crowded inwardly from 
Said side walls, and means adjacent the 
lower portion of the receptacle for directing 
jets of fluid outwardly away from the cen 
tral axis of the receptacle against the unate 
rials carried downwardly by the air blast. 

5. A concentrator comprising in combi 
nation, a receptacle provided with a bowl 
shaped lower end having inwardly converg 
ing side Walls, a core supported centrally 
within the receptacle to form a narrow an 
nulus or throat between the outer face of the 
core and inner wall of the receptacle and 
shaped to direct an annular jet of air down 
wardly along the curved bowl-forming 
walls, means for forcing air bearing the 
materials to be treated downwardly through 
said throat so that the heavier particles 
Will travel along said curved walls while 
the lighter particles will be deflected in 
wardly away from the walls, and a conduit 
for removing from the lower portion of the 
receptacle the air and lighter particles 
crowded inwardly from said curved walls, 

6. A concentrator comprising in combiaa 
tion a tubular receptacle provided near its 
lower end with downwardly converging 
side walls and having an opening at its low 
er end through which the heavier particles 
are discharged, a core supported centrally 
within the receptacle to form a narrow an 
nulus or tha'oat between the outer face of 
the core and inner wall of the receptacle 
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and shaped to direct an annular jet of air 
downwardly along the converging wall, 
means for forcing air bearing the materials 
to be treated downwardly through said 
throat so that the heavier particles will 
travel along said converging walls while the 
lighter particles will be deflected inwardly 
away from the walls, means for removing 
from the central portion of the receptacle 
the air in which the lighter particles are 
suspended, and means for directing currents 
of air against the materials approaching 
said discharge opening to direct the lighter 
particles away from the discharge opening. 

7. A concentrator comprising in combina 
tion a tubular 'eceptacle provided near its 
lower end with downwardly converging side 
walls and having an opening at its lower 
end through which the heavier particles are 
discharged, a core supported centrally with 
in the receptacle to form a narrow annulus 
or throat between the outer face of the core 
and inner wall of the receptacle and shaped 
to direct an annular jet of air downwardly 
along the converging wall, means for forc 
ing air bearing the materials to be treated 
downwardly through said throat so that the 
heavier particles will travel along said con 
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Verging walls while the lighter particles 
will be deflected inwardly away from the 
walls, means for removing from the central 
portion of the receptacle the air in which 
the lighter particles 
nueans for introducing a fresh supply of 
air into the lower portion of the receptacle 
and for directing it against the heavier par 
ticles approaching said discharge opening 
to direct the lighter particles away from the 
discharge opening. 

8. A concentrator conaprising in combina 
tion a tubular receptacle provided near its 
lower end with downwardly converging side 
walls and having an opening at its lower 
end through which the heavier particles 
are discharged, a core supported centrally 
within the receptacle to form a narrow an 
nulus or throat between the outer face of 
the core and inner Wall of the receptacle and 
shaped to direct an annular jet of air down 
wardly along the converging wall, means 
for forcing air bearing the materials to be 
treated downwardly through said throat so 
that the heavier particles will travel along 
Said converging walls while the lighter parti 
cles will be deflected inwardly away from the 
walls, means for removing from the central 
portion of the receptacle the air in which 
the lighter particles are suspended, means 
forming an annular air inlet slot in the low. 
er portion of the receptacle through which 
air is introduced to pass through the down 
Wardly moving heavier materials, and ad 
justable means for varying the size of said 
slot. . 

9. A concentrator comprising in combina 
tion, a receptacle provided near its lower 
end with downwardly converging side walls, 
a core supported centrally within the recep 
tacle and constructed to form a narrow an 
nulus or throat between its outer surface 
and the inner wall of the receptacle and 
having a tapering portion above the throat, 

65 

are suspended, and 

70 

80 

90 

95 

00 

05 

for directing the air through the throat and 
a tapering portion below the throat for di. 
recting the jet of air issuing from the throat 
downwardly along said converging walls, 
means for forcing air bearing the materials 
to be treated downwardly through the 
throat so that the heavier particles will 
travel adjacent said walls while the lighter 
particles will be deflected inwardly away 
from the walls, and a discharge pipe for re 
moving from the lower portion of the recep. 
tacle the air and lighter particles crowded 
inwardly from said side walls. 

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

ALBERT H. STEBBINS. 
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