June 19, 1928,

3

ARV

1,673,848
A. H. STEBBINS o
AIR CLASSIFIER

Filed March 16, 1927 2 Sheets-Sheet 1

i/
9

INVENTOR.

s i t-H Ayl
87 (S prPHcnin

ATTORNEY



1,673,848

A. H. STEBBINS
AIR CLASSIFIER

June 19, 1928,

2 Shieots-Sheet 2

F:led March 16, 1927

I's
7
/.

INVENTGR
ol s H LT
\
ATTORNEY

\
@

)8
Q
B e | P &7
£
.
. <e
L
[¢]
— o
e =] 8
//%Mv Q-ﬂ - ﬁcﬁu . ar
ar .%u
ce —RE \m‘ ..N.\Nl o7
_Re



[0}

15

20

35

40

5

(=3

5

[51

Patented June 19, 1928.

UNITED STATES

1,673,348
PATENT OFFICE.

ALBERT H. STEBBINS, OF LOS ANGELES, CALIFORNIA.
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This invention relates to air classifiers of

the type in which separation of the mate-
rials is effected by employing air currents
that are strong enough to carry off the
lighter paltmles but Whlch are. not strong
enongh to carry off the heavier particles.
In carrying out the present invention air
currents are produced that travel lengthwise
of the treatment chamber and the materials
to be separated are repeatedly introduced

into the path of the air traveling through.

the treatment chamber.
This is accomplished by supporting the

treatment receptacle or drum in more or.

less of a horizontal position so that when
it is rotated it will elevate and drop the
materials lying upon its lower side. In
order to insure the passage of air through
the falling materials a rotative movement
is given to the air within the receptacle
which causes it to sweep through the falling
. particles.

An important teatme of the invention .

thmefow, resides in a revolving receptacle

having a fan therein for producmo rotating -
air currents that pass through the falhng.

materials to pick out the lwhter particles.
Other features of the 1nvent10n and novel

combination of parts in addition to the above.
will be hereinafter described in connection-
with the accompanying —drawings which-
iltustrate good practical forms of the in--

vention.

In the drawings:—

Fig.1is a vertlca] sectional view through
an mchned alr classifier constructed in
accordance with the present invention;

TFig. 2 is an end view of the feed end of
the classifier of Fig. 1;

Fig. 3 is a top plan view of Fig. 2;

Fig. 4 is a side elevation with parts in -

section of a modlﬁed constructlon in which
the . classifier is supported in a horizontal
position;

Fig. Bisa sectional view ‘taken on the line

55 of Fig. 1; and
Fig. 6 is “a-sectional view taken on the line-

6—8 of Fig. 4.

In carrying out the present invention the:
rotating receptacle may be supported in an

inclined position as shown in Fig. 1 to ad-
vance the materials lengthwise of the re-

ceptacle; or it may bé supported in a hori-.

zorttal nosmon as shown in Fig. 4, and
spiral ribs may be employed to advance the
materials lengthwise of the receptacle.

Turning our attention first to the con-
struction. shown in Fig. 1, the tubular re-
ceptacle 10 is preferably made relatively
long as shown, so that the materials travel-
ing therein will be repeatedly subjected to

_the action of the sepamtmo air - currents.

The receptacle 10 is supported so that it
may be rotated about its longitudinal axis,
and to this end the bearing rings 11 are pro-
vided at the opposite ends of the receptacle
10- and these rings are mounted within the
supporting braclets 12, which brackets are
supported by the HpI’lO’htS 13 and 14. Ball
or roller bearings 15 are preferably provided
between the 1otat1no rings 11 and the fixed
braclkets 12. - The uprmht 18 may be taller

than the upright 14 as shown so as to sup-
port the receptacle at a suflicient inclination
to promote the travel of the materialslength-
wise therethrough towards the lower end of
the receptacle. The materials to be treated
may be delivered to the upper end of the
receptacle by the hopper 16 having the slid-
ing gate 17 which may be adjusted to control
the ﬁm\ of material from the hopper to the
receptacle. The hopper 16 has a delivery
spout- 18 which delivers the materials into
the receptacle through an opening formed 1n
the end plate 19, which end plate is secured
to the fixed. bracket 12. The heavier mate-
rials ‘which are not removed by the air pass-:
ing through the receptacle are delivered
from the lower end of this receptacle into
the hopper 20 supported by the upright 14.

The supporting bracket 12 at the lower end
of the leceptacle is preferably so constructed:
that it forms the closed housing 21 about
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the lower end of the receptacle, as best shown

in Fig. 4, and the hopper 20 extends down-
qudlv from this housing,

Air'is passed through the receptacle. 10 to
remove the lighter “from the somewhat
heaver particles within the receptacle, and

" to this end in the construction shown air is
introduced into the lower end of the recep-
~tacle 10. by ‘the air supply pipe 22 having"

the bent inner end 23 which is disposed at
the central axis of the drum. This arrange-
ment of the discharge end 23 of the air sup-
ply pipe is desirable because it directs the

95

100

105

air through the housing 21 into ‘the lower

end of the. receptacle 10. In the construc-
tion shown air is removed from:the upper
end of the receptacle through the exhaust
pipe 24 the outer end of which is secured to

the head plate 19, and an opening is formed-
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in this plate, as will be apparent from Fig.
3, to permit the alr to escape from the re-
ceptacle 10 into the exhaust pipe. The ex-
haust pipe 24, in the construction shown,
leads to a dust-removing or settling recep-
tacle 25 of any well ]xnown or pleienod con-
struction, and air is exhausted from the
upper end of the receptacle .25 through the
pipe 26 which pipe leads to the suction side
of the fan 27. The rate at which the air is
exhausted from the receptacle 10 may be
controlled by adjusting the gate or valve 28
provided in the pipe 26. The air passing
inte the losver end of the receptacle 10
through the supply pipe 22 may be talken
divectly from the atmosphere, or if desired
the air may be forced through this pipe
from a blast fan (not shown).

In order to give the air passing through

the receptacle 10 ample opportunity to re-:
-move the finer from the coarser particles the

receptacle is rotated so that the materials
lying upoen the lower side of the receplacle
will be carried upwardly by this rotative
movement and dropped, as will be apparent
from Fig. 5, so that the air 'may pass
through these falling materials. If the lon-
gitudinal movement of the air through the

‘receptacle is relied upon to force the air

through the falling materials, the air may

" fail to completely remove the finer from the
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coarser particles. An important feature of
the present ‘invention therefore resides in
the construction whereby a rotative move-
ment is imparted to the air within the re-

ceptacle to force this air through the fall-

ing materials, This rotation of the air is
produced, in the construetion shown, by pro-
viding a fan within the receptacie having
the blades 29 which are secured to the
brackets or spiders 80, and these spiders aie

- rigidly seécured to the shaft 31 which is
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-upper portion of the upright 13
‘opposite end of this shaft is supported by

‘motinted at the center of the veceptacle 10

to support and rotate the fan. In the con-

struetion shown one end of the shaft 31 1s:

jotirnaled in ‘a bracket 32 secured to the
and the

the bearing bracket 33 secured to the up-
right 14. It will- be noted that the dls-
char ge end portion 28 of the air supply pipe
su1r0und% the shaft 31 and that the shaft
extends through the curved outer wall of
this pipe. The fan shaft 31 may be driven

‘in the direction indicated by the arrows by

a pulley 34 about which passes the driving
belt or cable 85. The receptacle 10 may be
rotated in the same direction as the fan, but
at a slower speed, by the pulley 36 having
the driving cable 37.

The -inner wall of the 1eceptacle 10 is

preferably provided with longitudinally ex-

tending ribs 88 which are constructed to
carry the materials u pwardly within the ro-
tating receptacle a substantial distance be-

thie Jongitudinal axis of the receptacle.

charge end.
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fore dropping them, as will be apparent
from TFig. 5. This is desirable in order to

eX]ose the falling materials to the air cur-

rents. The llbb 88 preferably are given
more or less of a spiral arrangement since
they will release the falling materials more
uniformly if they are inclined somewhat to
As
a vesult of the construction described it will

be seen that the materials lying upon the

lower side of the receptacle 10 will be -car-
ried upwardly time and time again by the

rotative movement of this 1eceptdcle so that -

they will be subjected repeatedly to the
sweeping action of the rotating air which

‘Is forced through the falling partlcles, with

the result that the finer paltlcles will be
completely removed from the heavier par-
ticles.  As previously stated the receptacle

10 is preferably made relatively long to

give the air ample opportunity to remove
the finer from the coarser particles and the
fan blades 29 preferably extend throughout
the greater portion of the receptacle to cause
the entire volume of the air within this re-
ceptacle to rotate therein.  The rotative
force. of the air should preferably be
stronger near the lower or discharge end of
the receptacle than at its upper end, so that
the heavier particles which may have been
picked up by the air will have -an oppor-
tunity to settle out of the air near the upper
end of the receptacle.
plished in the construction shown by de-
creasing the width of the fan blades 29 as
they applo&ch the upper end of the recep-
tacle; however, a similar result might be
obtained by tapering the outer Walls “of the
receptacle.

In the modified type of classifier shown in
Fig. 4 the general construction and operation
is the same as that shown in Fig. 1; except
that the revolving receptacle 89 is supported

in a horizontal posmon and travel of the-

materials lengthwise of the receptacle is pro-
duced by arranging the ribs 40 therein at a
pronounced inclination to the longitudinal
axis of the receptacle, as will be apparent
from the drvawing. The spiral arrangement

of these ribs serves to work the materials

lengthwise of the Teceptacle towards its dis-

up materials and drop them in the manner

-above described so-that the revolving air

currents produced by the fan 29 within the
receptacie will sweep through the falling
materials to remove the finer particles. - Lf
desired, the fan blades 29 may extend in a

-more or less spiral manner about their driv-

ing shaft so that they will serve not only to
rotate the air within the receptacle; but also
to help force this air lengthwise of the re-
ceptwcle towards the feed hopper 16. *
What is-claimed is:—
1. An air classifier, comprising in combi-
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This result is accom-
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The ribs 40 will serve to pick
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nation, an annular receptacle having mate-
rial lifting ribs upon its inner walls, means
for supporting the receptacle in more or less
of a borizontal position, means for introduc-
ing the materials to be treated into the re-
ceptacle to travel lengthwise thereof, means
for producing air currents traveling length-
wise through the receptacle to carry off the
lighter particles, means for rotating the re-
ceptacle to elevate and drop the particles
lying upon its lower side, a fan within the
receptacle and provided with fan blades that
are supported in spaced relation to the walls
of the receptacle to provide a substantial

clearance space therebetween and means for.

rotating the fan to produce revolving air
currents which pass through the falling ma-
terials.

2. An air classifier, comprising in combi-
nation, an annular receptacle having ma-
terial lifting ribs upon its inner walls, means
for supporting the receptacle in more or less
of a horizontal position, means for introduc-
ing the materials to be treated into the re-
ceptacle to travel lengthwise thereof, means
for passing air through the receptacle in a
direction opposite to that in which the ma-
terials travel to carry off the lighter par-
ticles, means for rotating the receptacle to
elevate and drop the particles lying upon its
lower side, a fan within the receptacle and
provided with fan blades that are supported
in spaced relation to the walls of the recep-
tacle to provide a substantial clearance space
therebetween in which the materials may
fall, and means for rotating the fan to pro-
duce revolving air currents that sweep up-
wardly through the falling materials.

3. An air classifier, comprising in combi-
nation, a tubular receptacle having material
lifting ribs upon its inner walls, means for
supporting the receptacle in more or less of
a horizontal position, means for introducing
the materials to be treated into the recep-
tacle to travel lengthwise thereof, means for
passing air through the receptacle to carry
off the lighter particles, means for rotating
the receptacle to elevate and drop the par-
ticles lying upon its lower side, 2 fan within
the receptacle and having blades that extend

~lengthwise of the receptacle throughout the

[+
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greater portion of its length, and means for
rotating the fan to produce revolving air
currents which sweep upwardly through the
falling materials.

4. An air classifier, comprising in-combi-

~ nation, a tubular receptacle having an air

{4

inlet at one end and an air outlet at its
other end for the passage of air through the
receptacle, means for supporting the recep-
tacle in more or less of a horizontal position,
means for introducing the materials to be
treated into the receptacle to travel length-
wise thereof, ribs upon the inner walls of

the receptacle to elevate and drop the par-
ticles lying at the lower side of the recep-
tacle, means for rotating the receptacle, and
a fan adapted to be rotated to produce re-
volving air currents within the receptacle
that pass upwardly through the falling ma-

terials to remove the finer particles there--

from. .

5. An air classifier, comprising in combi-
nation, a tubular receptacle having material
lifting ribs upon its inner walls, means for
supporting the receptacle in more or less of
a horizontal position, means for introducing
the materials to be treated into the recep-
tacle to travel lengthwise thereof, means for
rotating the receptacle to elevate and drop
the particles lying upon its lower side, a fan
mounted within the receptacle and having
fan blades that extend lengthwise of the
major portion of the receptacle, and means
for rotating the fan to produce revolving
air currents that pass upwardly through
the falling materials to remove the finer par-
ticles therefrom. .

6. An air classifier, comprising in combi-
pation, an annular receptacle having mate-
rial lifting ribs, means for supporting the
receptacle in more or less of a horizontal po-
sition, means for introducing the materials
to be treated into the receptacle to travel
lengthwise thereof, means for passing air
through the receptacle in a direction oppo-
site to that in which the materials travel to
carry off the lighter particles, means for ro-
tating the receptacle to elevate and drop the
particles, a fan within the receptacle and
having its blades tapered to produce the
strongest rotating air currents near the air
intake end of the receptacle, and means for
rotating the fan to force the air through the
falling materials.

7. An air classifier, comprising in combi-
nation, a tubular receptacle, means for sup-
porting the receptacle in more or less of a
horizontal position, means for introducing
the materials to be treated into the recep-
tacle to travel lengthwise thereof, spirally
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disposed ribs provided upon the inner walls

of the receptacle to pick up the materials
and to advance them along the receptacle,
means for passing air through the receptacle
in a direction opposite to that in which the
materials are advanced to carry off the light-
er particles, means for rotating the recep-
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tacle to elevate and drop the materials, a fan

mounted within the receptacle and provided
with relatively long blades disposed in
spaced relation to the ribs, and means for ro-
tating the fan to impart a rotative move-
ment to the air within the receptacle to force
it through the falling materials.

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

ALBERT H. STEBBINS.
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