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1o all whom 1t may concern:

Be it known that I, Harry N. MibDLETON,
a citizen of the United States, residing iu
Vestville, New dJersey, have invented cer-
tain Improvements in I’neumatic Separa-
tors, of which the following is a specifica-
Lion. | o

My invention relates to apparaius . for
sepaiating light particles from heavier par-
ticles of imaterial by the actlon of an aiv
current. | -
~ The object of my invention s 1o s0 con-
struet a pneumatic separator thal it can be
used either in connection with a suction
blower or in connection with an air blast

“apparatus.. - |
e invention velates also to means for

r

vegulating the blast so that the apparatus
can be adjusted to properly act upon the
particular material being separated. -

In the accompanymg drawings:—Iingure
1, is a vertical sectional view of my im-
proved pneumatic separator; Tig. 2, 1s a

sectional plan view on the line 2—2, Fig. 15 .

Fig. 3, is.a view of one of the regulating
serews, and Figs. 4, 5 and 6, are views 1llus-
(rating modificatious of the mvention. |
A is the casing of the separator having a
cylindrical portion « and tapered portions
@' —a?, although the form of the casing may
be modified, as desired. In the bottom of the
casing is a tailing spout ¢, having a gate ¢”
{or the discharge of coarse materials.
. B is the air inlet pipe curved, as shown,
50 as to terminate at the center of the chams-
ber formed by the casing A. This awr inlet
pipe has a series of curved diaphragms 0
for the purpose of .dividing the Alr as 10
passes through the pipe. Thisair inlet pipe
may connect with an air blast apparatus, or
may simply open to the atmosphere 11 the
separator 1s te be worked under partial
vacuuin. _ ‘
~Communicating with the casmg A of the
separator is the exhaust passage D. This
passage may be connected with a suction
fan, 1f it is desired to operate the apparatns
under ‘& partial vacumm, The passage 1,

in the present instance, is circular and con-

neets with two pipes D7, quadrangular in

cross section as shown in Iig. 2, separated
‘one from the other to allow for the placing |

of the driving gear described hereafter, Io

1w a tube extending through the center ot

the passage D for the mntroduction of ti
~material to be separated. As shown n Fig. ¢ dunuisnimng e Torce of tlic awr hiast

drops thereon it is thrown out by centrifugal

42, but the cone may

Jmaterial, !

' I ; le'r

R R this tube is enlarged at ¢ and within this

enlargement of the tube is a spreader B cons
sisting of a shaft £ and a digk 77, The shait

extends througli a beaving i o plate
monited in the upper end of the casing and

7

hias o bevel gear wheel which meshes with

the bevel gear on a dviving shati I mouinls
ed In bearings on the plate ¢ and having «
driving pulley /% By this mweans the
spreader 15 rotated so that when matevin:
force against the maer surface ot 'the eu-
larged portion ¢ of the tnbe.

Mounted between the mmlet tube I for the 7

material and the air inlet pipe D 1s a double
cone 1. The upper portion ¢ of the couce iy,
in the present stance, shorter than the
lower portion ¢, The coue is supported, 1u

the present instance, on u spider 17 secuved 7

to the casing and held in place by stay rods
be supported ana lield
in place in any suitable manner without de-
parting from the
invention. -

The upper portion ¢ of the cone preferanly

extends into the enlargement e of the tube

I, as shown, insuring an even distribution
of the material as it falls from the walis of

the tube onto the surface of the cone and
‘the air as it passes from the pipe 13 1s prefer-

“ably deflected by a conieal ring 07, whicn
spreads a portion of the air so that some por-

tion of the air will strike the cone, while the
balance will be deflected andt fill the space
between the cone and the casing so that the
air as it passes upward in ihe direction of
he arrows will meet the down Howing ma-

terial as it passes off the upper portion of

the cone I and the light particles of material

will be forced to travel with the aw and

away from the cone and throueh the outlet
passage D, while the heavy particles will
overcome the pressure of air and will fiow
inta the lower portion of the separator.aud
s out the taling spont o
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j mount within fhe casing an ad-
justzble sbell Gy having o conieal portion ¢
anid a evitndeieal porticn ¢/, tas eyhndread
portion i3 adapted to slide within the onliet
pasange 1 du the upper end of the casimg,
v ratsing or lowering this shell the pus
sage sirvounding the cone can be Increased
or dnonusbed meoarven thos Juereasing or
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being mounted upon-a tube 17

it
o

. slot nnder the L. ad ¢

A
oo

60

1 9

o flange o on the end ot

lowering this shell, either

the double

o5
744

i

ing avound the cone, 0 that if the shell is

lowered some of the heavy particles will be
carriod with the air through the outlet pas-
sage D, whereas, if 1t were raised, fewer of
‘he heavy particles would be carried by the
v chis arvangement rea dy means 1s
provided for regulating the separation of
the particles of material. I have shown one
method of adjusting this shell in Figs. 1
viz., by screw rods g7 which pass
(lirough serew threaded lugs ¢* on the cas-
ing, and adapted to swivel in a block ¢* on
(e conienl portion ¢ of the shell so that by
Guening the serews the chell can be raised

- " ) o T__'}--v
Y A 0

and lowered, but it will be understood that

other teans wmay be used without departing
from the 1nventbion.

In Fig. 4, 1 have

L4

shown a modification of
my -invention, 1 which T mount a conical
' the enlargement ¢ of
il tube B, and 1 inclose the lower end of
e cone I in a cylinder B’ having a conical

section 4* whose walls, i the present 1-

stance, ave parallel with, the walls of the
cone. This cylinder is somewhat. larger

than the air inlet pipe BB and this tends to-

concentrate ihe air around the lower walls
of the cone and the hood ¢’ tends to retain
the particles on the cone SO that separation

- would be at the greatest diameter of the

double cone. ¢ .
“In Fig. 5, I bave shown a movable shell
G’, having a flarved section ¢*; the cylin-
drical portion of the shell fitting into the
Jower portion of the casing A’. Any suit-
2ble means may be devised for raising and
extending below
the shell, as in the drawing, or extending
above the shell. -

In Fig. 6, I have shown a modification 1n
which the cone I’ is vertically adjustable,
attached 1n
any suitable manner at the bottom to the
inlet pipe B ov other fixture. The cone 18
secured in position to which 1t- is adjusted
by a confining screw ;4 and is guided at
the upper end by a sleeve ¢? arranged to

stide upon the enlarged portion ¢ of the

tube £, The head 2* of the cone is separated
from the body ic form an air outlet so that
air entering tl

the particles. A adjustable shell G may be
used as shown or may be dispensed with
angl all the adjustinent made by shifting the

cone.

The operation of the separator is as fol-
lows ——When it is worked under air pres-
sure then the pipe B is connected to any
suitable blower that will force air at the
velocity desired into the casing A. The
conical ring 0’ will spread the air as 1t
leaves the pipe B and the lower portien of
cone will still further spread the
air. The material is fed through the tube 1%

' D, while the heavy

tube I2 will flow out the
and aid in separating

ench end, a tailing spout counectid

tensioi,

040,469

and as it falls upon the

onto the upper portion of the cone I As
the material meets the air in 1ts downtlow

from the edge of the cone the lighter parti-

] to the outict

cles will be carried by the air
particles wiil tlow into
thie lower portion of the casing and be dis-
charged through the tailing spout. The
<hell G is adjusted in the first place o a POsL-
Gon to concentrate the air and o property
separate the material.

I claim:i— B

{. The combination of a casing, & double
cone mounted within the casing, 2 tailing
spout in the lower end of the casing, an ex-
haust pipe communicating with the upper
onid of the casing, an air inlet pipe opening
‘nto the casing directly under the cone, &
material feed tube having an enlarged end
and situated divectly above the cone, }
spreader, means for rotating the spreader, a
shell having a cylindrical and a conical por-
fion surrounding a part of the cone, and
means for adjusting the shell so as to -
crease or diminish the space between the
shell and the cone. |
9. The combination of a casing, a double

cone consisting of two conical structures
nnited base to base within the casing, an alt
inlet pipe entering the lower portion of the

casing and opening at a point directly un-

-y

-

“der the cone. a tube placed to discharge ma-

terial upon the cone and having an enlargsd

end portion inclosing the upper end thereof,

a spreader Wwithin the enlarged end of the

tube, and means for rotating the spreader’

so as to distribute the material evenly over”
‘the outside of the cone. S

&

pipe under the cone, an inlet tube for wa-
terial, an outlet pipe for the air and hner
particles of material, said outlet pipe hav-
ing a tubular body portion connected with

the casing, two quadrangular pipes con-
nected to - the tubular portion,

for driving the spreader sitit-

rangular pipes. .
4 The combination of a casing having
cylindrical portion and conical extensions at

lower extension, an outlet pipe for aix andd
light material connected to the upper ex-
2 double cone mounted within the
casing, an air inlet pipe entering from the
side of the casing and curved so ns to -
charge directly under the cme, @ series of
diaphragms in saic pipe, o conleal ring
mounted above the opening in the DIPE, 1
inlet tube for material having an endavged

| end surrounding the apper portion of e

ToA ] U-"'
3 The combination of a casing, a double
cone mounted within the casing, an alr inlet:

with
spreader mounted 1 the material feed tube,
and gearing 4
ated in the space between the Lweo cids

Fo the.

smeadef, which is
rotated, it is thrown against the walls of
the enlarged portion e ot-the tube and falls
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 cone, a spreader within said enlarged por-

10

~ cone and an inlet pipe
above the cone, an exhaust pipe for the alr

‘casing,
easing., an alr inlet

. mounted between

tion of the tube, means for rotating the

spreader, a shell having a cylindrical por-

" tion extending into the air outlet pipe and |
having a conical portion situated between

the casing and the upper portion of the cone,

with means for vertically adjusting said
‘shell. | -

5. The combination in a separator, of a
a double cone mounted within the

9 __ : .
for material directly

and the lighter particles of material, a shell
casing and the cone,

. means for vertically adjusting the shell, and

2D

s0

means for vertically adjusting the cone. |

6. The combination 1n a separator, ol a
“casing, a double cone mounted ithin the
casing, ai air

inlet pipe directly under the

 cone, an inlet pipe for material directly
‘above the cone, and an exhaust pipe for air
and the lighter particles of material, said |

cone having an annular opening near 1ts

“upper end communicating with the alr inlet
pipe and vertically adjustable. o

7. The combination of a casing, a double

cone mounted in the casing, an air inlet pipe

communicating with -the casing under the
cone and arranged to discharge air against

the lower conical surface thereof, a cylinder |

pipe directly under the

‘communicating with the upper
the casing, a conical

- Witnesses:

8

lower portion of the cone, a feed tube for
material situated directly above the:cone

and discharging upon its conical surface,
' said feed tube having an enlarged end 1n-

| having an upwardly flared énd.:iﬁclbéing_ the o

1 ¥
-{I‘} L

closing a portion of the cone, an air outlet

pipe for the fine particles of material, and 2

conical downwardly flaring shell within the
casing outside of the end of the feed tube
and surrounding:a portion of the cone. -

40

8. The combination of a casing, a double

cone, an air inlet pipe communicating with

| the casing directly under the cone, an inlet
pipe for material above the cone and dis-

charging directly onto the cone, an air out-

45

let pipe for the fine particles of “material -

portion of
shell mounted within
the casing and surrounding a portion of the
cone, SCrew rods

which the screw rods pass so that on turn-
ing said screw rods the- shell can be raised
or. lowered. - | o

" In testimony whereof, I have signed rmy

two subscribing witnesses.

HARRY N. MIDDLETON.

E. R. LOUGHERY,
- Wm. A. Barr.,

50

connected to the shell, and -
| threaded bearings on the casing through

55

name to this specification, in the presence of -
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