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-To all whom it may concern.:

UNITED STATES PATENT OFFICE.

GEORGE C. BEEMAN,

OF MINNEAPOLIS, MINNESOTA.

GRAIN-SEPARATOR.

SPECIFICATION forming part of Letters Patent No. 41 3,161, dated October 22, 1889,
Application filed Mazch 9, 1889, Serial No. 802,703, (No model) .

Be it known that 1, GEORGE C. BEEMAN, &

- ¢itizen of the United States, and a resident of
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the city of Minneapolis, county of Hennepin,

State of Minnesota, have invented a certain

new and useful Improvement in Grain-Sepa-
rators, of which the following is a specifica-
tion, reference being had to the accompany-
ing dramnﬂs

My invention relates to that class of oTain-
separators known as “rotary screens; ? and
it has for its object to obtain a machineof the
largest possible capacity in the smallest pos-
sible form. In other words, I obtain a ma-

chine of such compact form that it requires

but little space, and at the same time will

very rapidly and thoroughly clean large quan-

tities of grain. I attain this end by a radical
departure in the principle of construction.

Rotary separators composed of single or
concentric evlindersare necessarily limited in
capacity, because the actual separation in all
rotary screens necessarily occurs in thetrough

or bottom of the cylinder, where thereisoniy
“a limited surface with which the grain can be
brought in contact; hence there must be a

correspondingly-limited feed. Otherwise, if
more is fed in, it will simply pile upand keep
rolling over and over in the trough of the

sereen,  I'his difficulty cannot be overcome

by s1 mplv increasing the diameter of the cyl-

inder, because thre area of available screen-
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1ntt-~;-;111‘fa{*e in the trough does not increase
in pwportlon to the dmmeter of the cylinder,
the reason for which is theincreased depth ¢f
the corresponding larger segment, which, 1f
filled, would carry the largest part of the
orain on the lower layers or piled up out of
contact with the screening-surface. The
orain must roll across the Wldel‘ segment be-
fore contact, taking more time. Instead of
following this concentric construction 1 use a
series of mdﬁpend@nt small eylinders having
screening or separating surfaces and group
the multlple cylinders aboutacommon center
in such a manner that the periphery of each

cylinderisentirelyoutside and separated from
every other. This prinecipleof multiplesmall

cylinders in groups with 5epamtm -surfaces
18, in the broad point of view, the distinctive
Man y other ele-

feature of my invention.

-ments are added in embodying the foregoing

principle of construction in its most efficient
form. The groups may be supported in any
suitable way and be separated by any suit-
able partitioning diaphragms. All of the

groups may be of the same grade in com-

munication with a common inlet and a com-
mon outlet, or one or more of the group may
differ from the others in grade with separate
inlets and outlets, or Lhey may all have screen-
ing-surfaces of like grade or fineness and be
SO armnﬂ'ed that some one or more shall re-

ceive the sereenings from the others and ef-

fect a further sepamtmn. The separating-
surfaces of these cylinders may either be
wire screens or. an imperforate shell with
gathering-cups or indentations therein. The
(,ffect Of the multiple small-diameter cylin-
ders is to give multiple shallow segments or
troughs, b1*1110‘111 all the grain, of necessﬂzy
into direct eontaet with _the Bepm‘ming-sur-
face immediately. The aggregate available
separating or screening surface thus ob-
tained 18 far greater than would be the ef-

Tective surface of a single eylinder having a

one of the multiple G}hnder

diameter equal to the sum of the flmmeter

of all the group. At the head of the group
of cylinderg may be placed, and in my pre-
ferred form I do place, a receiving-screen of
comparatively coarse-grade meshes, and Dbe-
hind the same, somewhere between the re-
celving-screen and the multiple cylinders,
may bhe placed a fan, this receiving-screen
and blast serving to eliminate the chaff and

other coarse foreien matter before the orain

passes to the multlple cylinders. The fan
may be adjustable and its blast confined toa
definite channel, so as to be made to pass be-
loworabove the receiving-screen or so asnot
to came 1n contact therewith at all, at will
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When the machine is so organized let some

receives the
screenings from the others for a further sep-
aration, it 1s necessary to get the first sereen-
ings back to the head of themachine for pas-

sage into the upper end of the second-grade

cylinder, and even where a second-grade cyl-
inder is not used 1t 1s desirable {o draw the

screenings oif from the upper end of thema-
To accomplish this funetion requires .
some form of conveyer, and I have deswned

chine.

95

ITOC




L

10

lIS.

20

one for the purpose which will do the work |

without material addition to the bulk orcom-
plexity of the machine. I employ simply an
imperforate shell or eylinder with spiral cor-
rugations swaged into its periphery. Where

| the machlne_ls organized without a second-

orade separator, a singleone of these convey-
ers 1ncloses the entire group and serves also
as a case thereto.- If a second-grade separa-
tor is used, an additional smaller conveyer
1ncloses the same, the second-grade separator
and its conveyer beuw coneentue to the out-
side conveyer-case..

I will now give a detailed descrlptton of the

'eonstructlons ‘shown, therein like refelem,es

referring to like parts throughout.

I‘wurel 13 a long itudinal ver tical section
of the machine. FKig.Ilis a front elevation of

the same. Fig. III is an end view of the
multiple cvhnders with the front end plate

- removed. FIU‘ 1V is a side elevation of same
- with a part of the conveyer-case broken

30

35

40

- movable tops.

50

55

60

end View of a mody

away. IFig. V is a vertical longitudinal sec-
tion of the front end of the machine with
conveyer-case, outer cylinders, and fan-case

removed. I‘1g. VI is a front end view, and

If1ig. V11 a vertical cection, of the fan -CASe
and fan detached. Figs. VIII IX, and X
are views In front elevation, side eleva-
tion, and section, respectively,'

&1(16 elevation, respectively, of the retaining
device for holdmﬂ‘ saldl screen-sections in
working position; a,nd IFig. XV is a front
Cation, showing single-
grade machine with less number of multiple
cylinders. |

The legs A, the uprights A’, the horizontal
stringers A”’, and the hangers A’’’ constitute
the frame of the machine. The pairs of legs
spread at the bottom and converge at the top
and are provided at their junction with jour-
nal-boxes or shaft-seats a, having open or re-
The posts A’ are rigidly se-
cured to the legs A and extend above their
Junetlon.

BB 1s a shaft adapted to rest at 1ts opposite
ends in the seats c. -

B’ are cylindrical heads rigidly secured to
the shaft B in any suitable way—as by radial
spokes 0.

C D are the mul

tiple open-ended cylinders,
with separating-surfaces secured in the heads
B’. Of these D is a second-grade cylinder,
as bhOWI] centrally arranged W}‘rh reference
to the others and surwundlnﬂ the shaft I3.

Ii 18 the outer spir ally—eorm gated conveyer-
case, removably mounted at its opposite ends
on the_ head-plates B. E’is thesimilar inner
conveyer 1nciosing the cylinder D.

- I 1s a conical mouth fixed to the front end
plate B’, of smaller diameter than the con-
veyer-case.

of the fan
~detached. Figs. XI and XII are views in
plan and front elevation, respectively, of a
section of the receiving-screen detached.
- Figs. X111 and X1V are views in plan and

-

end
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G 18 a removable annular shaft-drum or

hollow cap fitting tightly over the mouth F
and forming a close joint with the conveyer-

case, constituting, with the end plate B/, when
in position, a screenings-chute, discharging
the same through 1ts outlet ¢. H is a some-
what similar removable cap or half-drum

-having a central perforation for the passage
of the shaft B, supported from the tops of
the lower end posts A’, and fitting tightly
over the lower end of the conveyer-case, con-
stituting,with thelower end plate B/, a cleaned

grain-chute, discharging the same through
1ts outlet ~. The cylinders C all terminate
1 this outlet-drum through openings in the
lower end plate; but the f‘entral cylinder pro-
jects out through the end plate and is pro-
vided with an annular imperforate flange d,
which telescopes with a central inwar dly-pro—
ject

plate This flange A’ is prowded with a
radial spout A"/, pI*O,]ectmﬂ* downward inside
the drum H, which in” furn communicates
with a diseharge—spout L', pivoted in the
wall of the drum I, with its extremities on
the opposite sides thersof adapted in one po-
sition to deliver the discharge from the in-

terior cylinder along with the discharge from
95

the outer cylinders, and in another position
to carry it out through the drum and keep it

separate, according as desired.
- K are the partitioning-diaphragms, consist-
ing, as shown, of radial imperforate plates

secured to the end plate B’ and extending
outward near to, but stopping short of, the

conveyer-case, the function of which is to
prevent the screenings fromone cylinder fall--

1ing against the outside surface of the adja-
cent cylinder. These 'of course could be
dispensed with where imperforate separat-
ing-surfaces (such as gathering-cups) were
used instead of the screemns. |

L are the inlet-chutes for conduecting the
screenings from the first-grade cy lmdels C to
the inner or second-g mde cylinder D. These

ing imperforate annular flange 7/ in the
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chutes are crooked pipes with beveled mouths

starting from the wall of the conveyer-case
at 1ts upperend, ora flange telescoping thera-
with and terminating on the inside of the
cylinder D at its upper end.

I” are the outlet-chutes, extending from
the upper end of the inner conveyer E’
through the upper end plate B’ and termi-

&tlnf} in the drum G.

The screenings do not fall directly onto the
separating - surface (screen, as shown) as
they enter the inner cylinder, bat onto an

imperforate surface d’, constituting the up--

per section thereof, thus avolding the effect
of iImpact and securing a better distribution
on the separating-surface. The inlet-chutes
I terminate within d’ at points nearly Oppo-
site each other, and to avoid clogging or in-
terference on this account a deflecting cone-
shaped shield '’ is secured to the mmde of
the upper end plate D around the shaft B.
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M 1is the fan, rigidly secured to the inner
end of a sleeve M/, which is loosely mounted
on the upper part of the shaft B. -

N is the fan-case, which in turn is loosely
mounted on the sleeve M’. The case is pro-
vided with a front’blast-outlet N’ and a seg-
The fan and its case are entlrely
within the conical mouth-piece F and di-

rectly adjacent to the upper end plate, and
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are retained in position by an annular head
P, which in turn is supported from the outer

end of the mouth-piece by rigid ribs Q con-
nected therewith.

These ribs are either pro-
vided with longitudinal slots or grooves or
made of wires In pairs, SO as to leave such a
space between them.

R 1s the receiving-seéreen., 1t is composed

of separate sections r, which are conical in

shape and provided on their peripheral edges
with outwardly-projecting flanges r/, adapted

to engage the grooves or slots in the ribs Q

and rest therein as seats. The purpose of

making this receiving-screen in sections is
ease of removal and subsmtutmn

Other-
wilse the machine would have to be taken en-
tilely off of 1ts frame to change the receiv-
mg-screen |

S 18 a 10nﬂ*1tudmally adjustable shaft
mounted in the front legs of the frame, car-

rying on its inner end a small_plmon S/, This

shaft 1s adapted to project into the mouth-
- plece B and have its pinion engage with the
segment on the fan-case for adjusting the |

case and 1ts blast-outletwith reference to the
receiving-screen, -
T is the feed- hoppel 1emov.:1,bly mounted

on the upper ends of the posts A/, and is pro-

vided with the inclined spout 1Y, projecting

into the mouth-piece F directly over the re-

celving-screen.
stay-rods <.
as rlvf

It may be tied to frame by
It may have a sliding cut-of

1 18 a counter-shaft mouuted in the hang-

ers A’ and provided with small pulley uw
and the large pulley u’.
v is a small pulley on the sleeve M.

- 1w 18 & belt passing around .the outer con- .'
veyer-case and the small pulley .

w’ is a belt from pulley w/’ to pulley v, driv-
Ing the fan at a relatively high speed.

The power 18 applied to the shaft B. X is
a crank for turning it by hand. In large
machines a pulley would be used coupled to
a source of power.

" The fan M is of a. speual eonsu action, |

adapting it to force the blast in the line of its
axis.
nected by spiral peripheral blades 2, extend-
ing from the front corner of one blade to the
rear corner of the next adjacent blade. The
spiral peripheral blades act as a propeller,
forcing the air forward along the periphery of

the fan-case and out thlouﬂh its opening N'.

It should be noted that the outer lips or rim

of the sectional receiving-sereen R do not

form a close joint with the rim of the mouth-

and out Separatelv or together with

through the chute L

j .

To thisend the radial blades Iare con-

annular space, affording an opening and out-

let tosuch ot the lightstuff as may fall through

the receiving-screen and be blown out by the
fan; also, that the upper end of the outer

multiple cylinders C are in communication

‘with the mouth-piece F through openings in

the upper end plate B’.

The operation is evident. The uncleaned
grain 1s fed into the mouth of the machine
from the hopper, falling first onto the receiv-
Ing-screen. £ 18 lodged

T'he coarsetoreign stuff
and falls outward down the inclined secreen,
and the chaff and fine light stuff are forced
by the blast out over the rim of the mouth-
pilece.
the 1‘eal‘ward1y-extendmﬂ* in ehned walls of
the mouth-piece, and thence into the upper
end of the outer multiple cylinders. Thence
the first-grade grain passesout through their

open 10we1 ends nto the ouflet drum—head

or chute H, while the screenings are guided

‘tothe conveyer-case by the radial diaphragms.

T'he conveyer carries them to its upper end
and forces them into the chute L,whencethey

fall into the interior cylinder D. Thence

the second grade passes into the chute i/

irst
ﬂ*rade as may be desired, whﬂe the second
Sereenings fall onto the small conveyer K’
and are carried to its upper end and forced out

drum G -
In the modifications shown in Fw XV the

central cylinder and conveyer, and conse-

quently the conveyer-chutes L and 1/ , &e., are
dispensed with, the multiple cylinders _being
arranged for a single-grade machine.
wise the construction and operation are the
same.

What I claim, and desue to secure Tby Let-
ters Patent of the United States, is as follows:

1. The combination, with a revolublea shatt,
of a separating-cylinder mounted thereon,
multiple small-diameter separating-eylinders
grouped - about the central cylinder outside
thereof and outside each other, imperforate

partitions between the separating-surfaces of
the different cylinders, and a conveyer-case
inclosing the whole group of cylinders and

in (3011111111111{3&131011 with the central cylinder,
adapted to receive the screenings from the
outside cylinders and force them into the cen-
tral screen, substantially as described. '
2. The combination, with a revoluble shaft,

into the upper 011tlet-

Other- -

75

30

The grain falls thouﬂ‘h the sieve on
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of 'a cenfral separating-cylinder mounted

thereon, a central imperforate conveyer or

shell with spiral corrugations surronnding
said central cylinder, multiple small-diame- 1

ter separating-cylinders grouped about said
central conveyer outside thereof and outside
each other, imperforate partitions between

|- the separating-surfaces of the outside cylin-

ders, and an exterior conveyer case or shell
with spiral corrugations inclosing the whole
group of cylinders and in communication
with the centr al cylinder, substantially as de-

._plece I, but that the two are separated by an | ser 1bed

130
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3. The combination, with a revoluble shaft,

of a central cylindrical screen mounted there-
on, a central imperforate conveyver-shell in-
closing said central screen, multiple small-
diameter cylindrical screens grouped about
sald central conveyer outside thereof and out-
side each other, an exterior conveyer-shell
inclosing the whole group of screens, chutes
connecting the upper end of the exterior con-
veyer with the upperend of the central screen,
and radial partitions between the outside
sereens, extending outward from the periph-
ery of the eentral conveyer near to, but stop-
ping short of, the exterior conveyer, substan-
tially as de%c,l 1bed.
4, The combination, with a revoluble shaft,
of separating - evhndere mounted thereon, a
mouth-piece in communication with said sep-
arating-cylinders, and a sectional receiving-
screen removably mounted in said mouth-
piece, substantially as described.

5. T'he combination, with a revoluble shaft,
of separating-cylinders mounted thereon, a
mouth-piece in communication with said cyl-
inders, screen-section seats in said mouth-
plece, and a sectional recelving-screen hav-
ing 1ts separate sections removably mounted
In said seats, substantially as described.

6. The combination, with a revoluble shaft,

of separating-cylinders mounted thereon, a
mouth-piece in communication with said cyl-

inders, areceiving-screen in said mouth-piece,
and a blest fan between sald receiving-screen
and separating-cylinders, adapted to blow the
chaff and light material out at the head of

the machme, substantially as described.
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7. The combination, with a revoluble shaft,
of Sepemting-eylinders mounted thereon, a
mouth-piece in communication with said cyl-
inders, a receiving-screen in said mouth-piece,
an adjustable fan-case in said mouth-piece,
and a blast-fan in said case, substantially as

described, whereby the blast may be made to

Pass under over, or clear of said 1‘ecewmu-
screen at W111

8. The combination, with a revoluble shaft,
of separating-cylinders mounted thereon, a
mouth-piece in communication with said eyl-
inders, a receiving-screen in said mouth-piece,
a cylindrical fan-casein said mouth-piece be-
tweentherecelving-screen and the separating-
cylinders,having a blast-outlet nearits periph-
ery approximately in line with its axis, a blast-
fan therein having straight radial blades, and
spiral peripheral bledee connecting the inner
and outer corners of adjacent 1ed1&1 blades,

~substantially as described.

9. The combination, with a revoluble shaft,
of separating-cylinders mounted thereon, a
mouth-piece in communication with said cyl-
inders, arecelving-screen in said mouth-piece,
a partially-revoluble fan-case in said mouth-
piece back of the receiving-screen, having a
blast-outlet nearits perlphery appr ommately

in line with 1ts axis, and a blast-fan in said

case having stmight radial blades and spiral

peripheral blades connecting the inner and .

¢
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- outer corners of adjacent radial blades, sub-

stantially as described.

10. The combination, with a revoluble shaft,
of Sepamtmb—evlmders mounted thereon, a
mouth-piece in communication with said eyl—
inders, a receiving-screen in said mouth-piece,
a partially-revoluble fan-case with Dblast-fan
in said mouth-piece, having a toothed section

‘attached thereto, and a hand-shaft mounted

on main frame, having a pinion at one end
adapted to engage with said ratchet for ad-
justing said case, substantially as described.
- 11. The combination, with a revoluble shaft,
of multiple separating-cylinders rigidly
mounted thereon, a mouth-piece surrounding
the upper end of said shaft in communica-
tion with. said cylinders, a blast-fan loosely
mounted on said shaft within said mouth-
piece and provided with a driving-pulley, a
counter-shaft on the main frame provided
with a large and a small pulley, an inclosing
shell or case surrounding said multiple cyl-
inders, a belt from said case to said small
pulley, and a belt from said large pulley to
satd fan-driving pulley, substantially as de-
seribed.

12. The eombma,tmn Wlth&l"@VOlUblGSh&ft
of a central eepa,mtmcr cylinder 1110unted
thereon, multiple separating - cylinders
grouped about said central cylinder, but en-
tirely outside thereof and outside of each
other, a conveyer for conducting the screen-

ings from the interior cylinder to the head of .

the central cylinder, and a separate outlet for
the discharge from said central cylinder, sub-
stantially as described.

13. The combination, with the revoluble
shaft, of the central screen, the multiple
screens grouped about the central screen, each
outside of every other, the lower .end drum-
head adapted to fit over the group of screens,
the inwardly-projecting flange thereon and
separate outlet-chute therefrom, and the out-
wardly-projecting flange on the end of the
central screen, adapted to telescopetherewith,
substantially as desceribed.

14. The combination, with the revoluble

shaft, of the central screen,the exterior mul-

tiple screens, each outside of every other, the
exterior conveyer-case, the radial inlet-chutes
therefrom to the head of the central screen,
and the deflector on the inside of said cen-
tral screen for preventingthe discharge from
said radial chutesinterfering with each other,
substantially as described.

15. The combination, with the revoluble
shaft,of the central screen having animperfor-
ate upper section,theoutside multiple sereens,
each outside of every other, the exterior con-
veyer-case, and the inlet-chutes from the
head of said conveyer-case to the head of the
imperforate section of the central screen for
avolding impact and securing better distribu-
tion of the central screen, subbtentlally as
described.

16. The combination,with a revoluble shaft,
of a series of separating-cylinders supported
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thereby aund a conveyer-case provided with

spiral corrugations surrounding said series of
cylinders, Subsmntmlly as set forth.

17. The combination,with a revoluble shaft,
of a separating-cylinder mounted thereon,
multiple small-diameter separating-cylinders

erouped about the central eylinder outside |
thereof and outside each other, and a con-

veyer-case inclosing the whole group of c¢yl-
inders and in communication with the cen- 10
tral cylinder,: Bubs‘r&ntmlly as and for the
purpose describedl.
GEORGE (. BEEMAN.
In presence Of-—--
JAS. I, WILLIA‘\ISON
EMMA F. ELMORE.
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