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0 all whonmv it may concerm:

Be 1t known that I, JosErH F'. CusTARD, of
Bath, in the county of Northampton and
State of Pennsylvania, have invented certain
new and useful Improvements in Separators;
and I hereby declare that the following is a
full, clear, and exact description thereof ref-
erence bemﬂ had to the accompanying draw-
1Ngs, which form part of this specification.

This invention is an improvement in dry-

separating machines for grain and other ma-

terial 1n which the sepe,ra,tmns are e
screens and air-currents.

It comprises a horizontally-revolving dis-
tributing-plate, a revolving inverted cone-
shaped screen surrounding the distributing-
plate at 1ts upper end and open at its lower
end for the escape of material, a stationary
screen surrounding the revolwng cone, a cas-
ing inclosing the stationary screen, horizon-
tally—rotetlnn' fans or vanes arrancred 1n the
upper part ot the outer casing and a,depted to
mmduce an upward current of air in the cham-
ber exterior to the fixed screen and a down-
ward current of air through the cone, means

for conducting off the materials dep051ted 1n
the cone 1n the fixed-screen chamber and 1n

the chamber surrounding the fixed screen to
separate receptacles, and means for introduc-
mg an upward air-blast into the material
within the fixed-screen chamber below the
cone.

The ob]eets of this invention are, first, to
separate ground or crushed dry materials of
ANy descrlptlen 1mmto at least three grades of
different fineness or quality, two 5t which
grades are determined by the arrangement
and action of the mechme and the coarsest or
tallings grade depending upon the coarseness

tected by

of the material delivered to the machine; ; sec- |
ond, to enable the machine to operate on dif-

ferent welghts of material to make the finest
and medium separations by varying the rela-

tive strength of the air-currents; third, to

subject that portion of the material from
which the fines or highest grade of material
has not all been separated to the influence of
the separating air-currents a prolonged time

- by means of emtatmo—blades and a second-

55

ary air-blast derived from an external blower.

The mvention consists 1n the novel con-
struction and arrangement of parts and in
novel modes of operation thereof hereinafter
clatmed, and 1n the accompanying drawings
I have illustrated the preferred form of the

- the fan-blades.

by means of stays K and 4. A hop
shaped bottom 8 1s connected to the lower'

| part a full and eomplete understendmg of the

Invention.
In said drawings, Figure 1 represents a
longitudinal vertical section through the

complete apparatus. Fig. 2 is a horlzenta,l
section on line 2 2, Fig. 1.

for the fans. Kig.
F 10
oppositely-inclined fan-blades.
1 represents the main outer casing of the
machine having a hopper-shaped or conical
lower portion 7, terminating in a discharge-

spout W, and a tep 0. It has openings in its

sides closed by covers 5 and 6 to allow access
“tointerior parts.

Located axially within the
casing 18 a screen T, preferably cylindrical
and supported n posmon within the casing
per-

part of the screen, so as to catch materials

-deposited within the screen-chamber and
conduct them to a carry-off pipe V, which ex-
tends outside the casing, as shown.

The chamber inclosed by screen T may be
wholly
wardly-projecting conoidal
tached to the upper end of screen T, as shown,
so that fine particles in the upper pa,rt of the

settling-chamber will be kept from falling

1nto the screening-chamber.

The screen T 1s of such fine mesh that only

the desired finest grade of material can pass

“therethrough. Wlth_lll the screen- eha,mber

and located in the upper part thereof i1s a ro-
tary inverted conical screen D of coarser
mesh and of less diameter than screen T.

This rotary screen D is attached to and sus-

pended from the lower end of a vertical shaft
L, which extends through the top 2 of the
casmo' and 1s journaled in suitable bearings
L/ L2 so as to keep the screen D axially lo-
cated within screen T. Shaft L can be drwen

by any suitable mechanism and in.the draw-

Fig. 3 1s a detail
plan view of a portlon of the supporting-ring
41s a detall View of one of
518 a detall view of the
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y open at top; but preferably an in-
ange Y 1s at-
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ings 1s shown as driven by bevel-gears M N . .

from a shaft 0, driven from a shaft q by
means of eone—-pulleys O P and belt Q,
being driven by pulley R, belted to any suit-
able driver.
drive, as any variable speed gearing may be

| employed to rotate shaft L and cone D. |
The rotary screen D has.a spout S at bot-
tom, which discharges intoa carry-off pipe U,

7 to the out—
upper end of

leedmcr through hoppers 8 and
side of the machine. The

apparatus, which I shall now describe to im- | screen D is provided with a short conoidal

shaft g

I do not restrict myself to such.
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flange 1)’ 60 prevent escape of material over
the upper edge thereof. Supported on shaft
L within the mouth of cone D D is an annular
distributing-plate €, which 1s conoidal-
shaped and may be periorated Plate C 1s
provided with radial ribs ¢ on 1ts upper side,
sald ribs being shghtly tangential to the axis
of rotation, so as to detain the material dis-
charged on ‘the cone from the feed-ho pper A
by means of the feed-screw B, which can be
driven from shaft o by belt 0 and pulley o’ b,
as shown, or in other suitable manner.
Attached to shaft L. above the screen-
chamber and screens are fans or fan-vanes K
and J. The vanes K are arranged 1n an an-
nular series, moving above the Settlino cham-
ber or space betwecn the outer wall o1 screen
T and the inner wall of the casing 1. 'The
fans or vanes K are arranged in an annular
series within or concentric to the series of
vanes J. Both sets of vanes may be sup-
ported on a ring I, connected by arms 1’ to
the shaft 1., as shown. Preferably the vanes
are ad]usta,ble to different mclinations, so as
to vary the strength of the blasts produced
thereby. Oldmarlly however, the vanes KX
may be fixed to the ring and the vanes J ad-
justably attached thereto. In order to ad-
justably attach the vanes, the construction
shown in Fig. 4 may be employed In this
construction radml]y—prmectmu rods 10 are
attached to the ring I, and on these rods the
vanes are rotatably supported by means of
end plates 12, having perforated bosses 122
for the passaoe of the rod 10, said bosses be-
ing serrated on their outer f&ces as at 12°
and adapted to interlock with correspond—-
ingly-serrated collars 11 and 15 on the rod.
The 1nner collar 11 may be fastened to the
rod by pin 14, while the collar 15 may be re-
movably fastened by a spring-pin 16. By

removing or withdrawing eollar 15 the vane

can be sot at any angle “desired on the rod,
and when collar 15 is_ replaced and fastened
by pin 16 the vane s securely held in adjusted
position. The vanes K are set oppositely to
vanes J, the latter operating to suck an up-
ward current of air through the settling-
chamber exterior to screen 1', while vanes K

serve- to drive a current of air downwardly.

through the screens D and into the chamber
within the screen T. The two fans or sets-of
blades thus serve to produce a continuous
circulation of air, as hereinafter explaimed.
In order to detain and thoroughly agitate
material descending through the screen-
chamber inclosed by screen T, a small fan-
like agitator H may be attached to the spout
S, as shown and to msure the separation of
any light partw]es which might fall into hop-
per 8 and oet out of the AiT-CUTTents produced
by fan J, i provide an annular blast-tube Z
around the lower part of the hopper and
opening upwardly thereinto, so as to direct a
moderate air-blast upwa,rdly therein, which

832,012

| blast will carry light particles back into the
screen-chamber. “The tube Z may be sup-
plied with air from an exterior blower (not
shown) of any suitable kind.

Operation: The material to be separated 1s
fed mto hopper A and delivered by screw B
onto plate C, which is revolved by shatt L at
any des&red speed and is gradually discharged
from said plate into the rotary screen D,

"whose mesh determines the fineness of the

“second’ grade of material, any materal

too coarse “to pass through screen D being

discharged into pipe U and constitutes the
‘! tELlllIlU‘S 7 Inasmuch as the vanes J are ar-
ranffed to produce a current of alr In an up-
ward direction and vanes K to produce a cur-

rent of air in a downward direction an end-
less circulation of air is established in the di-
rection indicated by the tailless arrow 1 Fig.

1, sald currents of air passing upward

through the settling chamber or space be-

tween the outside casing 1 and fixed screen

T to fan J, then to fan K, then down through
the openings in the ﬂano es Y D’ and the dis-
tributing - plate C into the cone- shaped
screen D, through said screen into the screen-

‘cha:mber and then through the screen T

back 1nto the Settl1n@—cha111ber such contin-
uous currents carryino the finer material
through the screens D and T' and producing
the prmclpal separations of the finest and in-
termediate grades. Part of the air-current
passes downwardly through screen D and
spout 3, as indicated by the tailed arrows
and out between the lower end of spout S and
the upper end of spout X into the screen-
chamber and passes thence through screen I’
into the settling-chamber. The material
that has passed through the revolving screen
D is acted upon by the current of air and is
drawn through the screen T and carried into
the Setthnﬂ—eh%mber where 1t drops onto the
bottom 7 and is directed out of the machine
at W. This is the highest grade of material
delivered to the machine. Material that is

too heavy or too large to be carried through

the screen T drops onto the bottom 8 and is
carried out through the spout Vand forms
the second or intermediate grade. The fine-
ness of the material passing through the open-
ing W is determined by the angle of the vanes
J and the speed of the fans J K. With the
fans J K at a given speed heavy material will
require a larger angle of inclination in the
vanes J. Material that has been screened
through D and has not passed through screen
T 1s kept in motion and under the action of
the air-currents by means of the agitator H,
which retain the material under the influence
of the air-currents, and the detention and
separation ot materials within screen T are
further aided by the blast from the outside
introduced throuof'h the pipe Z, which drives
any small partlcles of material upwardly nto

| the separating-currents again, thus msuring
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a separation of all the “finest’’ from the mid-
dle or second grade of material., Access to
the blades to adjust them, if necessary, can
be had by removing cover 5, and accesscan

be had to the interior of the casmcr by remov-
ing cover 6.

Tt will be observed from the foregoing that
in my machine I have combined the prmclple
of operation of a revolving screen-separator
with that of an alr-sepamtor both coacting
to produce the desired results and op eratmu'
in an effective manner described, so th&t the
material while being Opera,ted on. by the
screen 1s also sab]ected to the action of the
alr-currents.

1 perform the first stage of the operation of
separation by so mchmnﬂ the sides of the in-

~ verted-cone-shaped screen D as to counter-
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act by the force of gravity the centrifugal
force glven to the material being screened by
the 10tatmﬂ plate C and the rot@tmg cone D.
Tt is while the material is pulled down over
this rotating screen D by gravity that the
first stage of the operation 1s accomphshed

Havmﬂ' thus deseribed my invention, what
I claim as new, and desire to secure by Let-
ters Patent, 1s—

1. In combmatlon a fixed casing, a cylin-
drical screen within the casing, a conical
screen rotatably mounted in the cylindric
screen, a distributer for directing material
into the conical screen, and dlscharo'e—Spouts
for the different @rades of ma,tema,l with
means tor feeding material onto the distrib-
uter, and fans above the screens for creating
endless air-currents therethrough.

2. In combination, a fixed casing having a
conical bottom, a cylmdrwal screen within
the casing hawnﬂ' a conical bottom, an in-
verted conical screen rotatably mounted in
the cylindric sereen, a distributer for direct-
Ing material into the conical screen, and dis-
charn'e—spouts for the different G'rades of ma-
terial; with means for feeding matemal onto
the dlstrlbuter and annular series of oppo-
sitely-inclined blades above the screens, for
the purpose and substantially as described.

In combination a casing, a fixed cyln-
dI‘lCEL] screen therein, dividing it into an inte-
rior screen-chamber and an exterior settling-
chamber, an mverted conical rotary screen
within the fixed screen, oppositely-inclined
rotating series of vanes located above the
screens 1n sald chambers and adapted to cre-
ate endless air-currents through the screens
and chambers, and means for conveying oft
the different ﬂ'rades of material. .

4. In combmatlon a fixed casing, a cylin-
drical screen within the casing, an inverted
conteal screen rotatably mounted in the cy-
lindric screen and having a discharge - out-
let 1n 1ts lower end, a distributer for directing
material into the conical screen; and separate
discharge-spouts for the different orades of

L

on opposite sides of the cylindrical screen,
substantially as described.

5. In combination, a fixed casing ha,wng a
conical bottom, a cyhndrlcal screen within
the casing having a conical bottom, an in-
verted conical screen rotatably mounted in
the cylindric screen,a distributer for direct-
ing material into the conical screen, and dis-
charge-spouts connecting with the conical
bottoms of said casing and fixed screen, sub-
stantially as described.

6. In combination, a casing, a fixed cylin-
drical screen therein dividing 1t into an inte-
r1or screen-chamber and an exterior settling-

‘chamber, an inverted conical rotary screen

within the screen-chamber, means for creat-
ing an endless closed air-current through the
screens and chambers, and means for sepa-
rately conveying off the materials deposited
1n the rotary screen and the said chambers,
substantially as described.

7. In a separator, the combination of a
screen-chamber, an exterior settling-cham-
ber, and means for carrying off the deposits
in each chamber; with fans above the screen-

3
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chamber driving air down therein, and a fan

above the setthng—chamber for drawmg up
alr therein, the said chambers communicat-
Ing at top, substantlally as described.

%. In a separator, the combination of an
inverted conical rotary screen, a distributer
above and rotating with such-screen, means
for feeding material onto said distributer, a
fixed screen surrounding the rotary screen, a
settling-chamber exterior to and surrounding
sald fixed screen, and oppositely-acting fans
for creating a closed endless circuit of air
through the screens, screen-chamber and set-
tling-chamber; means for conducting off ma-
terials deposited in the rotary screen, means
for conducting off materials deposited in the
screen-chamber, and means for conducting
off materials depomted 1n the settling-cham-
ber, substantially as described.

0. In a separator, the combination of a
screen-chamber, an exterior settling-cham-

ber, and means for carrying ofl the deposits

in each chamber; with concentric fans above
the screen adapted to produce currents of air
1n. opposite directions in the respective cham-
bers; and form a closed endless air-current
throu gh the screens and within the casing,
substantlally as described.

10. The combination of a screen-chamber,
an exterior settling-chamber surrounding the
sereen-chamber, and means for producing a
closed endless circulation of air downwardly
in the screen-chamber, and upwardly in the
settling-chamber; with a supplemental air-
blast in the lower part of the sereen-chamber
for driving back light material dropping in
the screen-chamber into the influence of the
alr-currents, substantially as described.

11. The combination of the screen-cham-

material, deposited 1n the conical screen and | ber, an exterior settling-chamber, a rotary
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screen in the screen-chamber, a fan adapted
to.produce a downward air-current in the
screen-chamber, and an adjacent oppositely-
acting fan adapted to produce an upward air-
current in the settling-chamber, said fans be-
ing arranged in the space above both cham-
bers and commumc&tmg chreotly with each
chambcr -

. The combination of the screen-cham-
berj an exterior settling-chamber, and a ro-
tary screen in the screen-chamber; with a fan
arranged 1n the space above the screen-cham-
ber, and an oppositely-acting fan above the

- settling-chamber, each fan having an annu-

t5

20

lar series of vanes and adapted to create op-
posite air-currents in the respective cham-
bers, substantially as described.

13. In a separator, the combination of a
screen-chamber an inverted conical rotary
screen therein, a distributer above and rotat-

ing with Such screen, and means for feeding |

material onto said dlstrlbuter a fixed screen
surrounding the rotary screen, a settling-
chamber exterior to said fixed screen and sur-

832,012

rounding the screen-chamber, means for con-
ducting off materials deposited in the rotary
screen, means for conducting off material de-
posited in the screen-chamber, means for con-
ducting off materials dep051ted inthe settling-
chamber and means for creating an endless
air-current through said chambers, substan-

| tially as described.

14. The combination of the screen-cham-
ber, an exterior settling-chamber, a rotary
screen 1n the screen-chamber, a fan adapted

to produce a downward air-current in the

screen-chamber, a fan adapted to produce an
upward air-current in the settling-chamber,
and a supplemental air-blast i the lower
part of screen-chamber for returning mat-
ters into the endless air-current.

In testimony that I claim the foregoing as
my own I aflix my signature in presence of

two witnesses.
- JOSEPH F. CUSTARD.
~In presence of—
JornN 5. WORMAN,
Epwin MEREDITH.
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