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UNITED STATES PATENT OFFICL,

, GEORGE W. BRADBURY, OF WALLA WALLA, WASHINGTON.
o ‘GRAIN-SEPARATOR. ‘

No. 826,988,

Aﬁplication filed June 8, 1805, Serial No. 264,314,

To &Il whom it may concern:

Beit known that I, George W. Braprury,
a citizen of the United States, residing at

- Walls. Walla, in the county of Wallawalla

5

10

and State of Washington, have invented a
new and useful Grain-Separator, of which the
following is a specification.
his invenfion relates to machines for
threshing and separating grain; and it has
for its object to simplify and improv: the
construction and operation of this ciuss of
" machines, :
Another and special object of the inven-
tion is to accomplish the separation’ of the

15 grain and valuable matter {rom the straw,
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chaff, and lighter particles in & very thorough
and efficient manner in the separatin part of
the machine—that is to say, before the grain
is 'subjected to the action of the cleaning
mechanism—the purpose being to produce s
well-cleaned product by the separating mech-
anism alone, and thus to enable power to be
saved in the operation of the cleaning mech-
anism.

Another object of the invention is to dis-
pense with oseillatory, vibratory, and recipro-
catory muchanisms, such as shaking-screens
and the like, whereby a degree of vibration is
set up which is injurious to the mechanism of
machines of the ordinary types. '

With these and other ends in view, which

will readily appear as the nature of the inven-
tion is better understood, the present inven-
tion may be described as consisting in main-
taining within a suitably-constructed casing
an air-current discharging at the tail end of
the casing and of sufficient velocity and vol-

of air in motion upon which the straw, chaff,
and lighter particles will prictically be floated
through the, length of the, casing until dis-
charged at the tail end of the casing.,

The invention further consists In' maintain-
ing above said stratum or air-current g plu-
;rality of carriers, such as inclined raddles
overlapping one another and adapted to sup-
port the straw and lighter particles, to agi-
tate and tear the same asunder, to divide the
upper from the lower part of the casing in
which the air-current is maintained, and to
permit the grain and heavy particles to be

separated from the straw and light parti--

cles and to settle upon the bottom of the cas-

ing, where means are provided for disposing

of the grain. - :
‘The invention further consists in the com-

Specification of Letters Patent.

‘indicated by the line 3
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bination, with the threshin, and separating
mechanisms, of an improve(g:fy cleaning or fan-
ning mechanism which is supported upon the
forward part of the deck of the casing and to
which the separated grain is conveyed by an
elevating mechanism. :

The invention further consists in the im-
proved construction and novel arrangement
and combination of parts, which will be here-
inafter fully described, and particularly
pointed out in the claims.

In the accompanying drawings has been
illustrated a simple and preferred form of the
invention, it being, however, understood that
no limitation is necessarily made to the pre-
cise structural details therein exhibited, but
that the right is reserved to #ny changes, al-
terations, and modifications to which recourse
may be had within the scope of the invention
and without departing from the spirit or sac-
rificing the efficiency of the same. -

In seid drawings, Figure 1 is a longitudi-
nal sectional view of a grain-separator con-
structed and equipped in accordance with the
principles of the invention. Fig. 2 is a side
elevation of the same. Fig. 3 is a vertical
transverse sectional view taken on the plane
3in Fig. 1. Fig. 41is
a horizontal sectional view taken on the plane
indicated by the line 4 4 in Fig.1. Fig. 5isa
detail sectional view taken on the line 55 in
Fig. 1. TFig. 6 is a sectional detail view taken
on the plane indicated by the line 6 6 in Fig.
1. Fig. 7 is a longitudinal sectional view of
the lower part of & machine embodying a
modified construction. Fig. 8 is a transvirse
sectional detail view taken on the plane indi-
cated by the line 8 8 in Fig. 7,

Corresponding parts in the several figures
are indicated throughout by similar charac-
ters of reference. '

A casing 1 of appropriate form and con-
struction is supported upon front and rear
trucks 2 and 3, whereby it may be conven-
iently transported from place to place, and
this casing constitutes the body of the ma-
chine. At the front end of the casing is the
feed-table 4, the concave 5, and a shaft 6, car-
rying the cylinder 7; all o* which are of ordi-
nary construction. Slghtly in rear of the
cylinder-carrying shaft is a shaft 8, carrying
2 beatér 9, which is driven by means of & belt
10 from the shaft carrying the evlinder, so as
to rotate in the same direction as the latter,

In the upper part of the casing sre dis-
posed a plurality of inclined carriers or rad-
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2
dles.. Tii Fig. 1 of the drawings three such
raddles have been shown, designated, respece-
tively, 12, 13, and 14; but it is'to be under-
stood that any desired number of such rad-
dles may be used, according to the size and
proportions of the machine. The forward
raddle 12 is disposed under the beater 9 and
with its forward end extended bencath the
delivery-bourd 15 of the concave, so that ma-
terial delivered between the cylinder and the
voncave and subjected to the beating and
loosening action of the beater 9 will be- de-
posited upon the lower end of said raddle,

. which latter is of a width corresponding with
15 the width of the casing. Bach of the rad-

dles is preferably composéd of slats 16, mount-

ed upon flexible members, such as belts 17,

which latter are supported by pulleys 18

upon the upper shafts 19, 20,-rd 21 and pul-
zo leys 22 upon the lower shafts 23, 24, and 25.

~The several supporting-shaits of the raddles
are journaled in the sides of bhe ~ysing, and
each shaft is provided at one énd with a
sprocket - wheel 26, the several sprocket-
.wheels being connected by a chain 27, where-
by the several raddles are-properly driven.
The shaft 19 of the first vaddle 12 is driven
~ hy means of a twisted belt 28 from the shaft

8 of the beater 9. * ’

_In the manufacture of the raddles I prefer
to employ steel slats, although, of course, any
material may be used, said slats heing suit-
-ably spaced apart to permit grain dnd bits of
ears having grain attached thereto to pass
between the slats.  The lower half (or there-
abouts) of the upper lead of each raddle is
supported upon an inclined slide or support-
ing member 29. The entire lower lead of the
rearmost raddle (here designated 14) is like-
wise supported upon an inclined supporting
rmember or slide 30.

It has been already stated that the several
raddles are disposed in the upper part of the
-+ casing. It may, furtner, be stated that the
45 receiving end of each raddle is overlapped by
 the delivery end of the preceding one, so that
" materigl passing over the raddle will be de-
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posited upon the next one or will be inter- |

" cepted by the latter without dropping into
the lo—er part of the casing, in which an air-
current is maintained, as will be presently de-
seribed. :

At the front end of the casing beneath the
-eylinder and-the concave and well to the
frent of the latter is supported & fan-casin

"7 31, containing a fan 32, which is supportec

“ypon' a shaft 33, driven direct from the cylin-
‘der-shaft 6 by means_of a belt or band 34,
- The rear part of the fan-casing has & mouth

50,35 of large ares, said mouth Eeing equal to

= .one-fourth of the perimeter of the fan-casing,
or even more, if desired, the-upper and lower

-edges of said mouth being provided with flar-

ing flanges 36 and 37, the former of which is
connected by a deflector 38 with the front
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part of the casing of the separator. The de-
flector 38 is needed for the purpose of convey-
ing grain’ which passes between the bars of
the concave in a icarward direction in the
machine and out ofthe range of the-blades of
the fan 32, whereby such grain would be lia-
ble to be crushed or injured. The flanges 36
and 37 also permit the air, which is set in mo-
tion, by the fan and which is discharged
through the mouth 35, to be disseminated
through the casing within limits which are
circumseribed in the manner to be hereinafter
set forth.

In some machines a single fan arvanged as
herein described may be sufficient for the
purposes of the invention. At other times,
and especially in large machines, it may be
found desirable to previde additional or aux-
iliary means for forcing air through the cas-
ing of the machine, especially at the rear end
of the latter, or for reinforcing the ‘“blast,” as
it might be termed. This object may be ac-
complished in various ways. In the draw-
ings has been illustrated an additional or aux-
iliary fan-casing 39, supported about mid-
way in the machine and containing a fan 40,
mounted upon a shaft 41, which has been
shown as being driven by means of a link -
belt 42 from the shaft 33 of the fan 32. This
auxiliary fan-casing has a rearwardly-open-
ing mouth 43, which is also of large area, and
it is provided at the upper edge of said mouth
with an upwardly and rearwardly inclined
flange 44. An inverted-V-shaped deflector
45 is also provided, one edge of said deflector
being connected with the free edge of the
flange 44 and the other edge with the upﬁer
gortion of the fan-casing 39. The latter has

cen shown gs arranged directly beneath the
raddle 13, which occupies a position interme-
diate the ends of the casing and intermediate
the raddles 12 and 14; but it is to-be under- -
stood that not only may the location of the
auxiliary fan-casing 39 and its related parts
be changed within the scope of the invention, 110
but any desired number of such auxiliary fan-
casings may be employed. )

The bottom 46 of the casing 1 has been
shown as being approximately semicylin-
drical in shape and provided with a centrally-
disposed longitudinal trough 47 of semicir-
cular cross-section, which is intersected about
centrally of the casing by a subjacent trans-
versely-disposed trough 48, communicating
therewith. “The ends of the casing are pro-
vided with bearings for a shaft 49, carrying
right. and left hand spiral conveyers 50 and
51, which by the rotation of the shaft will
,cai'rgfmateljial settling in the trough 47 from
the front and rear ends of the main casing in
the direction of.the transverse intersecting
trough 48, into which all such material is de-
livered. The shaft 49 has.been shown as
provided near its rear end with a bevel-gear
52, meshing with a bevel-gear 53 upon a 132
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transversely-disposed “shaft 54, which is
driven by means of  link belt 55 from the
shaft 21, which supports the upper end of the
rear raddle. 14, e transverse trough 48
contains a spiral conveyer 56, the shaft of
which, 57, extends into the casing 58 of an
elevator or conveyer, including an endless
web or band 59, carrying a plurality of buck-
ets orslats 60 of ordinary construction. The
shaft 57 has been shown -as carTying a
sprocket-wheel 61, connected by & link Belt
62 with a sprocket-wheel 63 upon the fan-
carrying shaft 41; but it is obvious that it
may be driven in any other convenient man-
ner—for instance, direct from the shaft 33 of
the front or main fan.

It will be seen that by the mechanism
hérein described the grain which is separated
from the straw is carried to.the central
portion of the casing and delivered into a
transversely-disposed conveyer-trough, from
whence it passes to an elevafor, whereby it is
conveyed to cleaning mechanism to be here-
inafter described. It is desired to be under-
stood, however, that although the herein-de-
seribed mechanism for conveying the grain

will be preferred, owing to its simplicity of

construction and ease of operation, other well-

known and approved mechanism may be sub-
stituted—such as illustrated, for Instance,

in Figs. 7 and 8 of the drawirigs, where the
cesing has been shown as provided with a flat
bottom 64, intersected by an.approximately
centrally disposed trough or depression 65,
in which is supported 2 spiral conveyer, (here
designated 66.) ¥or the urpose of convey-

g the grain to the trough 65 a pair of dra-
pers 67 and 68 have been shown, said drapers
' being operable in the direction of the middle

of the casing,-as will be readily seen and un-

- derstood.  These drapers may be operated
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in any suitable and convenienf manner from
the fan-shaft, from the raddles; or from any
other movable parts of the machine.

. Upon the forward part of the deck 69 of
the machine-casing is supported the reclesn-
ing mechanism whereby
from the straw is separated from dust, chaff,
and other worthless material, which, in spite
of the effective work of the separating mech-
ism proper, may still be associated therewith.

The cleaning mechanism is arranged with-
in the casing 70, which, as stated, is su ported
upon thefront part of the deck 69, andpit cony-
Frises, primarily, a shaking-shoesuspended by

inks:71 beneath the roof of the casing 70 dind
comprising a chaffing-screen 72 and an im-
perforate plate 73, supported beneath and
spaged from said screen. The shoe S, com-
prising the screer. 72 and plate 73, is slightly
tilted or inclined in a forward direction, and
the screen is of & mesh which will admit of
the passage of grain, cockle,” and the like,
while chaff and unthreshed grain, includin

ears or portions of ears to which grain is stil

e grain separated

- protrud
, and which exhibit a tendency to lodge there-

a

adhering, will tail over the front edge of the

screen and into a chute or spout 74, whereby
it is conveyed to the feed-table in front of the
cylinder to be rethyeshed. The shoe S is fed
from the spout 75 of the elevator-casing 58,

said spout being extended obliquely to one .

side and provided with a discharge opening
‘or mouth 76, which is of a width apProxi-
mately equal to the width of the shoe and
within which is disposed a. screw conveyer
77, whereby the grain coming from the ele-

vator will be spread transversely over the up-"

per or receiving end of the shoe, so that it
will be effectively operated upon. This
spreading device is obviously important, in-

70
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asmuch as without its presence or s reading .-

or scattering means of some kind the grain
would be delivered in bulk onto the cleaning-
shoe and much of the effectiveness of the lat-
‘ter would be lost, :

‘The shaft of the screw convever 77 has

been shown as driven, by means of & link belt
78, from the shaft 79, which supports the up-
per end of the elevator-belt 59. Motion is
also communicated from said shaft 79 b
means of a belt 80 to the shaft 81 of a fan 82
In a casing or housing 83, which is supported
adjacent to the elevator-casing 58 “trans-
versely upoii the deck of the machine. The
stand 84, which supports the fan-casing 83,
also supports a fan-casing 85,

fan 86, tﬁ

belt 88 from the fan-shaft 81.
mng or housing 85 has a spout or mouth 89,
which extends through the rear part of the
-casing 70 in alinement with the Tear end of

the shaking-shoe S. The housing 83 of the.

fan 82 has a plurality of discharge spouts or

funnels 90 exténding through the rear wall of
the casing 70'in alinement with a plurality of
rotary screefis 91, suitably supported for ro-
tation benegth the shaking-shoe S, said cylin-
ders being irclined in a downward and rear-
ward -direction.” The mesh of these cylin=
ders is stch as to prevent the passage of sta-
’Fle grain, while small grains, cockle, and the
ike may pass therethrough. At the upper
or front ends of the cylindrical screens 91 is
disposed & transverse feed-trough 92, receiv-
ing the discharge from the imperforate plate
73 of the shoe and provided with a plurality
of corrugations 93, constituting feed-spouts,
which are extended into the upper ends of
the rotary screens, which are thereby sup-
plied. Adjacent to each screen
a scraper 94, the function of which is to push
back by actual contact such grains as may
e through the meshing of the seroens

in and to interfere with their operation. The
material discharged through the cylindrical

screens drops upon a rearwardly-inclined’

chute 94', discharging into g trough 95, con-

taining a sgiral conveyer 96, whereby the.

material is discharged at one side of the cas-

containing a
e shaft of which, 87, is driven by a°

is supported
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" The fan cas-
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“ingd into a suitable receptacle, such as a box

or a suitably-supported bag.  The material
discharged over t}m rear ends of the inclined
cylindrical screens 91 passes into a trough 97,
adjacent to and paralicl with the trough 95
and containing a spiral conveyer 98, whereby
it is eventually discl .rged at one side of the
casing, where it is taken care of, as usual, the
material discharged through the conveyer-
trough 97 being the cleaned grain.
Supported bencath the inclined chute or
boar({ 94/ is a slide 99, which may be moved
over the trough 95, so that the material pass-
ing through the cylindrical screens will be
discharged into the conveyer-trough 97, as

“will be readily understood.

The shaking-shoe is driven by a pitman
100, connected with a crank 101 upon the
fan-shaft 87. The shaft of one of the con-
veyers 98 is driven by a belt 102 from the
fan-shaft 81, and the shaft of the conveyer 96
is driven by a belt 103 from the shaft of the
conveyer 98. A twisted belt 104 transmits
motion from the shaft of the convever 96 to a
shaft 105, supported longitudinally in suit-
able bearings upon the outside of the casing
70, and the shaft 105 has a spur-wheel 106
operating through a slot 107 in said casing
and engaging one of a series of intermeshing
spur-gears 108, mounted exteriorly upon the
eylindrical sereens 91, which are thereby ro-
tated.

In nearly all threshing-machines and grain-
separators there is provision for conveying
the threshed material rearwardly through
the casing and for meanwhile keeping said
material in a state 6f agitation or commotion,
which is designed to facilitate the separation
of the grain and heavy particles from the
straw and lght and coiparatively worthless
particles, the latter being conveyed to the
straw-pile at the tail end of the machine,
while the grain and heavy materials which
have been separated during the passage
through the machine are delivered apart
from the straw. The material discharged
by the threshing mechanisn, is usually car-
ried through the machine-cading by mechan-
ical Tneans, which are objectionable, owing
to the power required to drive them and to

“the obstructions which they present to the

proper scparation of the grain. In other
machines air currents or blasts are employed
to operate upon the material while passing
rearwardly through the casing for the pur-
pose of agitating and partly supporting or
floating the same, so that the mechanical de-
vices may be considered in the light of aux-
iliary means to prevent the straw from set-
tling and to serve as screens for the separa-
tion of the grain. Under the present inven-
tion the raddles disposed - throughout the
length of the machine may be consideredin the
light of screensand supporting members; but
it is desired to be especially observed that said

826,088

radidies are disposed altogether in the upper
part of the casing of the machine, while the
means for setting the air in motion are dis-
posed altogether beneath the raddles. 1t
will thus be seen that when the machine is in
operation the entire lower part of the casing
is oceupied by or filled with a stratum of air
moving with great velocity in a rearward di-
rection toward the discharge end of the ma-
chine.  This moving stratum of air is of con-
siderable volume, and being prevented from
expanding downwardly and lateraily by the
bottom and the sides of the casing it s free to

expand only 1 an upward direction—that is -

to say, through, between, and over the rad-
dles.” The latter therefore may not be prop-
erly deseribed as ' straw-carriers,” but more
properly as *‘screen-partitions,” through and
between which. grain may gravitate, while
the straw is practically floated through the
machine-casing upon the air-current and is
discharged at the tail end of the machine,
preferably upon a stacker of ordinary con-
struetion, which, however, is not shown.

The material delivered from the eylinder
and concave under the influence of the
beater 9 upon the first raddle will strike the
hoard or slide 20 with some degree of force,
which is effective in dislodging grain from
ears or parts of ears to which they still ad-
here.  The slides 29 of the several raddles
are effective for the same purpose, while the
slide 30 under the rearmost raddle is ex-
tremely ‘important and effective in inter-
cepting grain wiich might otherwise be
blown out at the tail end of the machine,
such grain being conveyed by the raddle 14
i1 a forward divection and delivered into the
lower part of the casing.

An extreniely -important feature of the
present Invention is that uncer the construc-
tion and arrangement of parts herein de-
seribed only the grain ;,m)] heas v particles
will be eapable of settling in the lower part
of the casing, all straw, chall, and light par-
ticles being carried upon the upwardly-ex-
panding and rearwardly-divected air-current
to'a point of final discharge at the rear end
of the casing, which is unobstructed and of
larger cross-sectional area than any interme-
diate part of the casing, owing to the rear
part of tiie deck being inclined upwardly, as
shown. This is important in oxder to per-
mit the rearwardlyv-moving aivseurrent to
expand upwardly, thus blowing the light
stufl out of the nuchine, while not interfer-

ing with the settling of the grain by gravity.,

This may be said to constitute the leading
feature of tie present invention, inasmuch
as the separation is therehy rendered so
thorougn and cffective as to he practically
complete, the subsequent cleaning opera-
tion heing necessary mainly for the purpose
of eliminating dust and small seeds, suc‘h a8
cockle, millet, and the like, together with
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such breken Leads as still have grain adher-
ing thereto and which require to be returned
in front of the cylinder for rethreshing.
The grain separated from the straw by this
simple mechanism will be found to be prac-
tically free from straw and chaff. -
"The cleaning mechanism has been located
upon the.deck of the machine rather than at
the tail end for the purpose of placing no
chstruction whatever in the way of the dis-
charga-of straw, chaff, and the like. The

“grain is distributed in the manner described

upon the shaking-shoe containing the chaff-
ing-sereen, the grain passing through the
latter and ears weighted with grain passing
ever the screen and through the chute 74 to
the threshing mechanism. The grain passes
over the bottom plate 73 of the shog\gmt e

S5

casing, a trough-shaped floor located in said
casinﬁ and extending longitudinally thereof,
said floor having along its central longitudi-

said depression and adapted to move the
grain from the ends of the separator to the
.| middle thereof, a transversely-extending con-
veyer adapted to convey the grain from the
middle of the floor in a lateral direction and
outside of said casing, a vertically-arranged
conveyer adapted to elevate the grain on top
| of said casing, a superimposed casing located
upon the said body-casing, a grain-screening
apparatus located within the last said casing
and upon which the said grain is deposited,
s fan operating in econjunction with said
grain-screening mechanism, a series of ro-
tating screens located below the said grain-

nal axis a depression, conveyers operating in -
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trough 92 and is delivered by the feeder\s\\gix;eemng mechanism, the grain passing from -
t

formed in the latter into the upper end of
the cylindrical screens, through which an air-
current is set up by the fan 82 through the
funnels or spouts 90 of the fan-casing 83.

"Dust and impurities will be effectively re-

moved or separated from the grain by the
sir-currents set up by the fans 82 and 86,
while the grades of grain or seed may be
separated by the cylindrical screens 91.
When this latter separation is not desired,
the material passing through the cylindrical
screens, as well as the overtail from the lat-
ter, may be directed into the trough 97 by
adjusting the slide 99 astride the trough 95.
From the foregoing description, taken in
connection with the drawings hereto an-

'nexed, the operation and advantages of this

invention will be readily undserstood by those
skilled n the art te which it appertains.
The construction is siimple, and the machine
has heen found to be thoroughly effective in
practical operation for the purpose for which
it is intended. '

Having thus described the invention, what
is claimed is—

1. A grain-separator comprising rear-
wardly-expanded body-casing having at its
regt an opening of greater cross-sectional
arex that any mtermediate portion of the

~

2 said grain-screening mechanism entering
the“said rotating screens, and a means for
forcing ™ blast of air up the rotating screens
in the oppusite direction from that taken by
the grain. .

2. In a separator the combination with a
rearwardly-expanded body-casing having an
opening in its rear end of greater cross-sec-
tional area than of any intermediate portion
of the casing; of a plurality of raddles dis-
pose | within the casing and above the bot-
tom thereof, a trough disposed longitudinally
within the bottom of the casing, there being
an uninterrupted air-space between said
L trough and the raddles and extending to the
| rear opening of the body-casing, and means
within said air-space for setting in motion the

ward between the raddles, downward upon
the conveyer, and rearwardly through the
opening. :

In testimony that I claim the foregoing as
niy own I have hereto atlixed my signature
in the presenze of rwo witnesses. o
' ' GEORGIE W. BRADBURY .
Witnesses:

J. H. Jocguy, Jr.,
L. L. MoRrriILL.

air contained therein and directing it up--
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