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UNITED STATES

PATENT OFFICE.,

GEORGE C. BEEMAN, OF MINNEAPOLIS, MINNESOTA.

GRAIN-SEPARATOR.

- SPECIFICATION forming part of Letters Patent No. 840,261, dated January 2, 1900.

Applioation fled June 20, 1899,

To all whom it may concérn:

Be it knowy that I, GEORGE C. BEEMAN, a
citizen of the United States, residing at Min-
neapolis, in the county of Hennepin and State
of Minnesota, have invented certain new and
useful Improvements in Grain-Separators;
and I do hereby declare the following to be a
full, clear, and exact description of the inven-
tion, such as will enable others skilled in the
art to which it appertains to make and use the
same.

My invention relates to rotary grain-separa-
tors, and has for its object to improve this
type of machines with a view of securing in-
creased efficiency.

To this end my invention consists of the
novel devices and combinations of devices
hereinafter deseribed, and defined in the
claims. .

The invention is illustrated in the accom-
panying drawings, wherein like notations re-
fer to like parts. . i

Figure 1is a view in longitudinal central
vertical section through the entire machine
as the parts appear when the machine is or-
ganized for handling succotash to separate
the oats from the wheat and other materials.
Fig. 2 i3 a view in longitudinal section on
the same plane as in Fig. 1, showing the im-
perforate shell with the parts fixed thereio
and also showing the head-end cap removed.
Fig. 3 is an outside elevation with some por-
tions broken away, showing the inside or
spiral sereen detached. Fig. 4 is a cross-sec-
tion on the line z'a! of Fig. 1. Fig. 5 is a
cross-section on the line ° #° of Fig. 1. Fig.
6 is a cross-section on the line af 2° of Fig, 1.
Fig. 7is an elevation showing the lower or
foot end of the separator detached from its
supporting - frame. Fig. 8 is an elevation
showing the lower or foot end of the inside or
spiral screen detached. Fig. 9 is a cross-sec-
tion throngh the supporting-frame on theline
2’ o* of Fig. 1, the separator proper being re-
moved. FKig. 10isan outside elevation show-
ing a modified form of inside devices—to-wit,
concentric screens, &e.—adapted to inter-
change with said spiral sereen for codperation
with theimperforateshell and the eylindrical
sereen fixed thereto when it is desired to use
the separator for separating flaxseed or other
similar seeds from other material.  Fig. 11 is

Serial No, 721,188, "(No model.)

a longitudinal central section through partof
the device shown in Fig. 10, the outside mem-
ber of the two screens being sectioned and
the inside member shown in full with some
portions broken away. Tig. 12 is a front or
head end elevation of the device shown in
Fig. 10. Fig. 13is a cross-section on the line
x'® 2% of Fig. 10, and Fig. 14 is an elevation
showing the foot ¢nd of the device shown in
Fig. 10.

It is well known that in many sections of
the country, especially in the Northwest, it
is customary to grow wheat and oats together.
The mixed grains are called ‘‘succotash.”
One of the common. problems before the le-
signer of separators is-therefore to provide
an efficient machine for separating these two
elements of succotash with speed and econ-
omy. The machine herein disclosed has for
one of its chief purposes to accomplish this
result. The parts which coéperate when using
the machine to separate the elements of suc-
cotash areillustrated in Figs. 1t09, inclusive,
and will first be described.,

The main frame may be of any suitable
kind, but is shown as made up of two pairs
of upwardly-convergent legs o, the members
of which are tied together at their apices in
any suitable way and are also shown as tied
together about midway of their height by
‘eross-bars a’.  The two pairs of legs are tied
together by longitudinal bars a?, reinforced
by diagonal bracesa®. The head pair of legs
are provided with a pair of upwardly-pro-
Jjecting parallel arms or standards b for a pur-
pose which will later appear.

Having regard now tothe separator proper,
an outside imperforate shell 1, of eylindrical
form, open at its ends, is provided with a re-
ceiving-sereen 2, of eylindrical form, located
therein, concentric therewith, and spaced
apart therefrom. As shown, the receiving-
screen 2 is attached at its upper or head end
to a wooden ring 3, rigidly secured in any
suitable way to the shell 1, and at its lower
end the said receiving-screen 2 is rigidly se-
cured in any suitable way to a short eylin-
drical rim 4 of less diameter than the shell
1 and secured thereto and spaced apart there-
from by spacing-thimbles 5 and draw-bolts 6
or in any other suitable way. The rim 4 pro-
jects outward beyond the Iower end of the
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shell 1, and within the same and spaced apart
therefrom is secured another rim 7 of less
The rim 7 is se-
cured to and spaced apart from the rim 4 by
means of spacing-thimbles 8 and screws 9
working through said thimbles and into the
outer ends of the radial armns .of a wooden
spider made up of a pair of cross-bars 10, mor-
tised together and provided with a central
passage for the supporting-shaft 11.. The
said shaft 11 projects. at its opposite ends be-
yond the separator and is mounted in suit-
able bearings provided for the purpose at
the apices of the legs o of the main frame.
The said shaft 11is provided, as shown, with
a device 12 for interlocking with the cross-
bars 10 of the spider for rigidly connecting
theshaftandall the partssecured thereto. As
shown, this interlocking. device 12 is in the
form of a heavy wire or small rod passed
through the shaft 11 and made rigid there-
with by brazing or otherwise and having its
outer ends turned inward- parallel with the
shaft.and adapted to engage over the cross-
bars 10 at their convergent angles, as best
shown in Figs. 1 and 7. This locks all the

-partssupported by the shaft together for com-

mon rotary movement with the shaft. Atits
upper or head end the separator is. provided
with a removable cap 13, which is in the form
of the frustum of a cone and provided with a
pair of concentrie flanges (marked 14 and 15
respectively) projecting lengthwise of its axis
toward the foot of the separator and suit-
ably spaced apart from each other. The out-
ermost flange 14 is set inward from the outer
rim or edge of the cap 13 and telescopes with

the upper end of the receiving-screen 2 with |

sufficient- friction to hold its position. The
inner flange 15 codperates. with the part of
the foot'rim 7 which projects itward from
the spider-arms 10 to serve asholders for cer-
tain of a series of interchangeably - usable
inside screens which it may be desired to
employ for codperation with the outside shell
1 and receiving-sereen 2, as will presently
more fully appear. The flange 15 of the con-
ical cap 13 has rigidly attached thereto in any
suitable way the outer ends of the cross-bars
16, constituting the head-end spider.- The
spider-arms 16 are mortised together and pro-
vided with a suitable passage for the shaft
11 in the same way as the cross-bars 10of the
foot-spider before noted.

- Inthe head-end cap 13 is located a short
coarse-meshed or chaffing sereen 17, the in-
ner end of which is shown as fixed to a ring
or band 18, made fast to the outer face of the
spider cross-bars 16 and the outer cdge of
which is shown as fixed to the outer edge or
open end of the ¢ap18. Thiy chalfing-screen
17 is so set that it flares or slopes outward to-
ward the head end of the machine for pur-
poses which will later appear. When the
head-end cap 13 is in working position, as
shown at 1'ig. 1, it is seceured to the shaft from
ontward endwise movement, thereon in any

640,261

suitable way, such as by a spring friction-
washer or a-suitable cotter 19, as best shown
in Figs. 1 and 4. The shaft 11'is of eourse
provided with suitable means for the appli-
cation of power to effect the rotation of the
separator. ‘The machine shown being de-
signed as a hand-machine, the said shaft is
provided with a erank-handle 20. = The larger
machines may be provided with a pulley on
the shaft 11'for the application of power.
Forcobperation with the parts already noted
when using the machine to separate the ele-
ments of succotash I provide what may be
called for convenience of distinetion, because
of its functions, a ‘“gathering-screen,” which
is of spiral form:in cross-section. - .Asshown,
this ~athering-screen is. made up of two con-
cen: :¢ spiral leaves or sections 21, which

‘start from diametrically opposite points near

the axis, but spaced aparttherefromn and from
each other, and terminate at diametrically
opposite points at:their outer edges.  These
outer edges of the spiral sections:21 may be
called the ‘‘gathering lips or edges,” for the
reason that when in working position they
stand near to the inner surface of the re-
ceiving-screen 2 for gathering up the unsepa-
rated si- zk from said receiving-screen 2.and
rolling toward the eenter of the spiral screen
all the stock which is not passed through the
meshes thereof. = As shown, the innermost
portions of the two spirals are formed by im-
perforate sections 22, one or the other of
which always forms the bottom of the central

trough under the rotary motion of the sepa-

rator. The inner edges of the spirals con-

stitute the delivery lips or edges for deliver-"
ing the stock gathered on the spiral sereen to

the central trough formed by the innermost
sections thereof—to wit, the portions 22. In-
stead of having the imperforate sections 22
the two spiral leaves 21 of the spiral sereen
may be a wire screen-thronghout the entire
length of the spiral, or instead of being of

wire-cloth the inside terminal sections 22.

might be of zine, perforated to pass any re-
maining grains of wheat or other similar ma-

‘terial, while retaining the .oats or other ma-

terial intended-to be collected by the spiral
screen. - In constructing this inside or spiral
screen - the spiral leaves 21 are secured. at
theirends inanysuitable way to suitable cnd
pieces or heads 23 and 24. - Of these end
pieces 23 and 24. the upper or head member
of the screen 23 is'solid-or continuous; being
provided only with a central passage for the
shaft 11; but the lower or foot mémber 24 has
an opening around its axis corresponding in
shape to the cross-section of the central trough
formed by the spiral section 22, as best shown
in Fig.:8.. The foot-end picce 24 of the spiral
screen is provided with a cylindrical flange
25, adapted to telescope with the rim 7.0f the
separator for holding said ‘spiral screen in
working position atits lowerend. Atits up-
perend the spiral sereen issupported directly
from the shaft: 11 by its head-end picee 23,
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thas leaving a clearance or open space be-
tween the flange 15 of theseparator-cap 13 and
the head of the spiral sereen, through which
the stock falls onto the receiving-sereen 2.

A suitable feed-hopper 26 is provided with
sockets 27, which telescope over the head-
standards b of the main frame when in work-
ing position, as best shown in Fig. 1. The
said hopper 26 is aJso provided with a pivoted
bail2?,the free ends of which are hoolk-shaped
and engage with suitable seats in the legs o
for locking the hopper in working position.
Said hopper 26 has a suitable feed-gate 28
and is provided with an inclined delivery-
speut 29, adapted %o extend into the head-end
cap 13 within the chaffing-sereen 17 when the
parts are in working position, as shown in
Tig. 1. The spaces between the shell 1, the
rims 4 and 7, and the central shaft at the foot
end of -the machine are ogen and serve as
outlets to the materials whicll%are delivered
from the foot of the machine:™ The bearing
for the lower end of theshaft 11 is lower than
the bearing for the head end of, thesame on
the supporting-frame, so that the separator
proper stands on a downward incline from
the head to the foot of the machine when the
parts are in working position.

The lower end of the shell 1overreaches an
off-leading chute 30, fixed to the main frame,
as best shown in Figs. 1and 9. The rim 4 at
the foot-end of the machine overreaches a simis
laroff-leading chute 31 on the mainframs, and
the rim 7 overreaches a corresponding chute
32 at the foot end of the frame.

Supposing the parts above described to be
in working position, the operation is as fol-
lows: The unseparated stock isdelivered from
the hopper 26 through the spout 29 onto the
chaffing-sereen 17 in the head-cap 13 at the
head end of the machine.  This coarse or
chaffingscreen17 willcatch the brokenstraws,
sticks, unshelled heads, and otherlarge coarse
foreign material and direct the sameoutward
through the head end of the separator. The
succotash or other commingled grains and
seeds will pass through the chaffing-screen 17
and be directed by the cap 13 over the flange
15 onto the so-called *‘receiving-screen” 2.
Said receiving-screen has meshes of the proper
size to hold wheat and oats, excepting such
thereof as is of very small size unfit for first-
grade stock. The very fine wheat, more or
less of the very fine oats, and other foreign
materials of less size than proper-grade wheat
and vats will pass through the meshes of the
receiving-sereen. Uunder the rotation of the
separator the unseparated stoek on the re-
ceiving-sereen 2 will be earried upward to a
point beyond the upper edge of one of tho
gathering-lips of the spiral-screen sections or
leaves 21 and will then roll backward and be
caught by said edges or lips and be thereby
direeted into the spiral screen. The said
gathering lips or edges of the spiral-sereen
sections 21 set close to the inner surface of
the receiving-sercen 2. The meshes of the

spiral screen are of the proper size and shape
to pass wheat and everything else, except
proper-grade oats. Hence under therotation
of the separator the wheat and all else, ex-
cept proper-grade oats, will pass through the
meshes of the spiralscreen and falldownward
onto the receiving-screén. The wheat of
proper grade will be caught and held by the
receiving-sereen and be thereby directed out
at the foot of the machine over therim 4 into
the chute 81.  The proper-grade oats will be
rolled to the center of the spiral or gathering
sereen onto the trough-sections 22 and be
thereby directed out over the rim 7 into the
¢hute 32 at the foot of the machine. The
small fine or lower-grade wheat.and oats and
other small foreign materials will  pass
through the meshes of the receiving-sereen 2
onto the imperforate shell 1 and out there-
from into the chute 30 at the foot of the ma-
chine. - '
From the.foregoing statements it must be
obvious that of the stock delivered from the
hopper onto the veceiving-screen 2 that por-
tion which does not pass directly through the

-sereen onto the shell 1 is successively gath-

ered up over and over again by the spiral
screéen in the progress of said stock downward
over the said receiving-screen 2. As before
stated, the gathering-lips of the spiral seréen
stand close to the innersurface of the receiv-
ing-sereen 2, so as to catch all of the stock
which is carried up and rolled back from the

“inner surface of the receiving-sereen. Hence

in this way all the succotash must come into
the spiral gathering-screen and will there be
subjected to a long course of travel over the
sereen-surface in rolling toward the center of
the'samne and at the same time moving down
the incline lengthwise of the machine. As
the meshes of the spiral screen will not: pass
the proper-grade oats, it is obvious that these
oats will be eollected by the spiral secreen and
directed off through the lowerend cf thesame,
as above stated. '

It should farther be noted that in view of
the action of the spiral screen relative to the
receiving-screen the surface of the receiving-
seréen is never loaded. Otherwise stated,
the stock which falls ontothe receiving-sereen
ig gathered up so rapidly by the spiral screen
that there is no chance for the stock to aceu-
mulate in the trough of the receiving-sereen.
For this reason the separating-surface of the
receiving-screen is highly efficient. What-
ever does fall onto the receiving-screen which
should pass.therethrough-—to wit, through

the meshes thereof—is unimpeded in its prog- 1

ress. Ilencelarge capacity is secured for any
given amount of separating-surface.

It should further be noted that the fine or
lower-grade oats which may pass through the
meshes of the spiral screen-tend to fall end-

wise onto the receiving-screen 2 and for this-

reason will pass through the meshes of the re-
ceiving-screen onto the imperforate shell 1.
The result is that the machine not only se-
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cures a complete separation from fhe succo-
tash of the proper-grade oats, but also a com-
plete separation of the desired grade of wheat.

‘None of the oats remains on the receiving-

[}

10

sereen.

The presence of the chaffing-screen at the
head end of the machine is of special value
in its relation to the spiral sereen. Unless
the straws, broken sticks, unshelled heads,

‘and other foreign material of large size were

firgt eliminated before the stock ¢ame onto

-the receiving-screen 2 and into the spiral

15

sereen the straws and such materials would
tend to accumulate in the spiral sereen and
prevent the efficient action thereof.

By actual usage I have demonstrated the-

. efficiency of ‘the machine hereinbefore -de-
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scribed for the purposes had in view, and I
have found that the same has very large ca-
‘pacity for any given size thereof as compared
with any other form of machine so far as
known to me now in use for doing the same
kind of work. All the statements of fact
herein made as to the action or operation of
the machine are based on actual results se-
cured from working machines.

It should be noted that the spiral screen
would codperate with the receiving-sereen 2,
whether or not the outside 1mperforate shell
1 was present. In other words, a good ma-
chine conld be secured for separating succo-
tash without the use of the shell 1. The
spiral screen of ifself would work more or
less successfully, provided the steck should
be fed into the sawme over its gathering lips
or edges, 80 as to become suljject to the action
of the spiral. The spiral screen will work
for a single separation whether the screen be
perforate or imperforate; but the capacity
will be less if the screen is imperforate.

When it is desired to use the machine to

separate flaxseed or other similar small seeds
from other foreign matters, I remove the
spiral screen hitherto described and substi-
tute the devices illustrated in Figs. 10 to 14,
inclusive.
a pair of concentrie screens ¢’ ¢%, the upper
or head ends of which are secured respec-
tively, to the outer and inner members of a
a pair of concentric flanges ¢ ¢!, projecting
axially from an lmperfora.te annulas or cap-
ring ¢ and suitably spaced apart, from each
other. . The annulus ¢ is also provided with
an outwardly-projecting flange ¢5. At their
foot ends the concentric screens ¢’ ¢* are se-
cured, respectively, to a pair of concentric

-imperforate bands or rings cf ¢%, which are

secured together and properly spaced. apart
by stay studs or rivets cf, as best shown in
Fig.11. When in working position, the outer
edge of the inner band c'telescopes over the
inner edge of the rim 7 of the separator and
the inner flange 15 of the head-end cap 13 of
the separator telescopes over the flange ¢° of
the annnlus ¢, thereby holding thesame in po-
smon in substantially the same way as the

As shown, these devmes comprise

640,261

gathering or spiral screen-hivherto fully de-
scubed Of the said ecncentnc sereens. ¢
-and ¢? the outer member ¢’ is square-meshed,
while the meshes-of .the inner screen c* are
oblong. The inner sereen ¢? is provided on
its inner surface with a series of flights ¢
shown as of angular form and as soldered-or
otherwise secured to the end bands ¢*and ¢".
When in working posmon the operation of
the said parts (mal ked ¢ to ¢, inclusive) is
as follows: Inasmuch as the head-flange ¢° of
the flaxseed-screens telescopes with the flange

stock as delivered from- the chaffing-screen
will pass onto the. inner most membel ¢? of
the two concentric screens ¢
flaxseed - separator. Under the rofary ac-
tion the unseparated stock, or such thereof
as does not pass directly through the inner-
most sereen ¢ when first received thereon,
will be caught by the flights ¢® and -carried
up thereby to a point beyond the horizontal
plane passing through the axis of the ma-
chine, or, otherwise stated until, the said
flights assume a downward mchne sufficient
to drop the stock. The flaxseed being flat
and - slightly convex will tend to collect flat-
wise on the flights ¢® and after being carried
up thereby- will : drop therefrom :and  pass
through the air edgewise until intercepted
by the bottom-of the trough of said screen ¢
Hegnce as the meshes of the screen ¢? are com-
paratively long and narrow the flaxseed will
pass through onto the outer.or fine square-
mesked screen ¢, while all the other foreign
material of coarser grade not passing through
the screen ¢*> will be tailed off therefrom at
the lower end. The meshes of the outer
screen ¢’ are of the proper size and shape to
pass all the foreign material received thereon
with the fla.c—such as grass-seeds, &e.—but
tohold the iax. Hence the flaxseed will pass
off as tailings from the outer screen ¢, while
the small foreign material—such as grass-

throutrh the fixed sereen ) of the separator
onto- the shell 1 and be tailed off into the
chute 30,

By actual practice I have alsodemonstrated
the efficiency of the flaxseed-separator above
described.

It will of course be understood that other
interchangeable inside screens might be pro-
vided for codperation with the constantly-
used parts of the separator hereinbefore de-
scribed.

What I elaim, and desire to secure by Let-
ters Patent of bhe United States, is as follows:

1. - In a rotary separator, the .combination
with a recsiving-screen, of a gathering-screen
within said receiving-sereen,which gathering-
screen is spiral in cross-sectionand which re-
ceiving-sereen is- provided with an.opening
for the admission of stock into. one end there-
of, while underrotation, and with an opening
Vm 1ts otherend for the dlscharoe of thostock,

15 of the separator-cap 13 the unseparated‘

and ¢® of the-

seed, &ec.—will pass through the sereen.¢"and.
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whereby a continuous feed of the stock there-

through and separation thereof is afforded,
substantially as described.

2. In a rotary separator, the combination
with a receiving-sereen mounted to rotate on
an inclined axis, of a gathering-screen inside
said receiving-screen, which gathering-screen
is spiral in cross-section and delivers to a
eentral eollecting-spout, and which receiving-
screen is provided with admission and dis-
charge openings respectively in its upper and
lower ends, and a feed device for supplying
a continuous feed of the stock to said receiv-
ing-sereen while it is under rotation, sub-
stantially as deseribed. .

3. In a rotary separator, the combination
with areceiving-sereen, of a gatherin g-sereen
insidesaid receiving-screen, which gathering-
screen is spiral in cross-section, and is made
up of two approximately concentrie spiral
leaves or sections starting from diametrically

- opposite points near the axis of said receiving-

sereen foraffording a central gathering-spout
and terminating at diametrically opposite
points on the inner surfacs of said receiving-
screen for codperation therewith, substan-
tially as deseribed.

4. In a rotary separator, the combination
with a receiving-sereen mounted to rotate on
an inclined axis, of a gathering-screen within
said receiving-screen, which gathérin g-screen
is made up of two or more spiral sections ter-
minating at their inner edges in imperforate
trough-sectionsthat make np a complete cen-
tral gathering spout or trough, and which re-
ceiving-screen is provided with supporting
headsorcaps, theupper of which has an open-
ing for the admission of the stock into said
receiving-screen and the lower of which has

openings both for the discharge from said

40

trough ‘or speut and from said receiving-

sereen, substantially.as described.
5. In a rotary separator, the combination

with an outside imperforate shell and central.

shaft, of end caps or heads of spider-like form
connecting said shell and said shafi, and
means for detachably locking the shaft to one
or both of said caps or heads, for causing the
shell to turn with said shaft, substantially as
deseribed. ’

6. In a rotary separator, the combination
with a receiving-sereen, of end caps or heads
to said receiving-screen, which caps or heads
are both provided with passages for the stock,
and one of whichisremovable from the screen,
and a removable inside screen within said re-
ceiving-sereen,removable therefrom when the

said removable head or cap is removed, sub-

stantially as described.

7. In a rotary grain-separator, the combi-
nation with the outside imperforate shelland
the central shaft, of the receiving-screen fixea
to said shell and spaced apart therefrom, the
end caps crspiders, the lower or foot member
of which is fixed to said shell, and the upper
or head member of which is removable from
said shell, and an inside sereen having end
flangos adapted to engage with corresponding
flanges on one or both of said spiders or caps,
for securing the same in working position,
substantially as described.

In testimony whereof I aifix
in presence of two witnesses.

GEORGE C. BEEMAN.

my signature

Witnesses:
MaBeL M. McGRrory,
F. D. MERCHANT.
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