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UNITED STATES PATENT OFFICE.

JAMES C. BENSON, OF TROY, OHIO.

SEED-CLEANER AND GRAIN-SEPARATOR.

No. 801,20%.

Specification of Letters Patent.

Patented Oct. 10, 1603.

Application filed May 26,1905, WBerial No. 262,457,

To all wlom it maly concermn:

Be it known that I, JaAmES C. BENSON, resid-
ing at Troy, in the county of Miami and State
of Ohio, have invented certain new and useful
Improvements in Seed-Cleaners and Grain-
Separators, of which the following is a specl-
fication. _ |

My invention primarily seeks to provide a
seed-cleaning and grain-separating machine of
a very simple and economical construction 1n
which the adjustability or the operative ar-
rangement of the several partscan be readily
and conveniently accomplished and said parts
adapted to effectively operate for their intend-
ed purposes; and in its generic nature my In-
vention comprehends a novel and peculiar co-

“operative arrangement of areceiving-hopper,

a separating-shoe, an upper anda lower chaft-
shoe disposed intermediate the separating-
shoe and the hopper, a dust and dirt box be-
low the separating-shoe, and blast devices be-
tween the chaff-shoes and the separating-shoe
to blow out the chaff and other light material.

In its more complete nature my invention

includes a special construction of grain-sepa-
ratine shoe and chaff-shoes, a speclal con-
struction and arrangement of air-blast de-
vices for cooperating with the chati-shoes to
blow out the chaff, dust, and light material,
a special means for regulating said air-blasts,
an improved means for agitating the material
in the hopper to cause it to properly feed
trom the hopper to the upper chaii-shoe, a
special means tor imparting the proper mo-

shoes, and a special means for mounting the
respective shoes on the supporting-frame.

With other objects in view than have here-
tofore been enumerated the invention also
includes certain novel construction, combina-
tion. and arrangement of parts, all of which
will be first described in detail and then spe
cifically pointed out in the appended claims,
reference being had to the accompanying
drawings, In which—

Figure 1 is a perspective view of my inven-
tion viewed from the frontor grain-discharg-
ing end. TFig. 2 is a view looking toward the
rear or chafl-discharging end of the machine:
Fig. 3 is a vertical longitudinal section of my
machine. TFig. 4 1s a transverse section on
the line 4 4 of Fig. 3. Fig. 5 is a similar

view on the line 5 5 of Fig. 3. Fig. 6 1sa
detail perspective view of the upper chaii-
Fig. T is a similar view of the lower
-shoe. TFig. 8 is a perspective view of

shoe.
chatl

full width of the machine.

tion to the blast devices and the respective

the separating-shoe. Fig. 9 1s a detall per-
spective view of one of the sets of operating-
hanger members for the chaff-shoes. Iig. 10
is a detail view of the members 41 and 42.

Referring now to the accompanying draw-
ings, in which like numerals of reference in-
dicate like parts in all of the figures, 1 1* des-
ignate the upright and inclined standards or
legs, 2 the end cross-bars or braces, 3 3" the
upper and lower side members, respectively,
4 the horizontal side cross-braces secured to
the uprights 11, and 5 the bottom side braces
for the supports 1 1%, the whole forming the
frame or supporting parts of my machine.

6 designates a hopper mounted on the upper
ends of the standards 1 1 and extencing the
The hopper 6 has
its discharge - opening 6* disposed over the
lower end of the upper chaff-shoe 8, and the
said discharge-opening 6* is regulated in size
or closed off entirely by the slide or gate 7,
movable in the opening 6%, a rod 7%, having a
serew connection 7° with a bearing 7° on the
oate T and passing through a bearing 7° on
the hopper bottom, serving to hold the gate
to its adjusted positions.

The upper chaff-shoe 8, which is disposed
lengthwise of the machine and between the
standards 1, is suspended at its upper end by
a pairof hangers8® 8%, pivotally secured there-

to and to the hopper sides in an inclined po-

sition, and the said upper chaff-shoe 8 is held
for longitudinal and vertical reciprocation 1n
a manner presently explained. The upper
chaff-shoe 8 includes a special construction of
sereen devices which comprises a frame 9,
upon which the sereen 10 is secured, and the
said screen 10 comprises a series of longitu-
dinal strips 10* and transverse strips 10”, the
transverse strips 10” being slanted toward the
upper and rear end of the chaff-shoe 8 to feed
the material deposited on the screen from the
hopper up the shoe toward its rear end. Dis-
posed under the screen 10 and secured to the
shoe 8 is a metal plate 11, which extends from
the rear end toward the front of the shoe and
which is designed to catch the grain that falls
through the screen 10 and allow it to gravi-
tate downwardly toward the frontof the shoe
8. where it discharges through an aperture
11* onto the upper or front end of the lower
chaff-shoe 13. |

50 designates a crimped wire member bent
into a U shape and secured to the lower end
of the shoe 8. The wire member 50 projects
up through the hopper-outlet into the hopper
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and serves to agitate the material within the
hopper to cause it to properly feed through
the hopper-outlet aperture and prevent the
outlet-aperture becoming clogged.

The lower chafi-shoe 13 recelves the grain
from the upper chaff-shoe 8 at its fIOl]t or
elevated end, as before stated, onto a screen
18%, which extends about half the length of
the shoe. A secondscreen 13”, forming a part
of the lower chaff-shoe 13 extends the re-
maining half of the said shoe and is disposed
in f1 phme below the screen 18%

13° designates a %heet metal bottom plate
below the sereen 13" and in a plane with the
screen 13" to feed the grain which passes
through the screen 13* onto the screen 18°,
an oil-cloth curtain 13° being secured over the
screen 13%, while a second oilwdoth curtain 13°
18 secured over the sereen 13" to prevent chaff,
&c., from passing through the sereens 13%
and 13",

13% deslgnates a metallic plate over the
screen 13" and at the top of the shoe to pre-
vent t]m chati as 1t 1s blown out by the air-
blast from accumulating on the curtain 13%

Betow the shoe 13, arranged centrally of
the machine, s an alr-blast mechanism com-
prising a dram or casing 14, closed at the top
Ly the shoe 13 and having an adjustable gate

14 at JJ[HI{“ 1 to regulate Lhe discharge of the
plates.  Within the druom or casine 14 is a

rotary L;m 15, mcluding a shaft 16, passing
out to the sides Ot the nmclnne and mounted
in bearings 16% 18" on the ¢ross members 4 ¢ UL
%1"11(‘,}{ ket-wheels 17 17, having crank-pins 17°

, benge secured to the ends of the shaft 15
for a PUIDOSE pw%u}tl*} understood.

I3 designates a second drum or casing at
the front of the machine, which communicates
with the deum or casing 14 by an adjustable
oate 19, and this is flwwned to discharge the
a1r hetween the upper and lower dmﬂ shoes
ab the front ends thereof.  Arranged within
thie dirum or casing 18 is a second rotary fan
20, also includine a shatft 21, mounted in bear-
ines 21 21" on the ouppmts 1 1" and carry-
g al, I[H end sprockets 22 22, having crank-
pins 23 23, for a parpose presently explmngd

24 24 designate pendent bars rigidly se-
cured to the upper chaff-shoe 8, one on each
side thereof near the front of the shoe. and
the said bars 24 are each pivotally secured at
24" to shiort arms 25" of angle-irons 25, whose
fong arms 05" are fuler umed by prOt—bedIlDU‘

clips 25° to the cross-har 3 on each side of the
machine. The lower end of each long arm
25" of the angle-irons 25 is slotted, as at 20“ to
receive the eranlk -pins 17 17* of the SDIOCLQES
17.  Below the fulerum-point of each long
arm 25" an arm 26 is pivotally secured to the,
sald arms 25° as at 26 which arms 26 26 are
also pivotally secured to the lower chaff-shoe
15 near its front end by clips 26", as shown.
A sprocket-chain 27 passes over the sprock-

ets 17 and 22 at one side of the machine. while |
2
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a sprocket-chain 28 passes over the other
sprocket 22 on the opposite side of the ma-
chine and over a sprocket drive-wheel 29,
mounted on a stud-shaft 30, which is secured
to the support 1 of the m‘mhlm, and the said
drive-wheel 29 has a crank 31, by means of
which motion is tmparted to the dr 1ve-wheel,
which motion is in turn transmitted to the
fan-shafts and to the chaff-shoes. -

Below the lower clmf" -shoe the separating-
shoe 32 is mounted, and the said shoe 32 has
1ts highest point at the rear of the machine
and receives the seed discharged from the
lower screen of the lower chaff-shoe onto the
rear or upper end of the separator-shoe. The
separating-shoe 32 includes a pair of screens
of cifferent mesh running nearly the entire
length of the shoe and armnued one above the
othel to separate the grain into two parts,
the larger-size grain not passing through the
upper screen 83 and the smaller-size grain not
passing through the lower screen 34, both
screens, howevu being so arranged as to per-
mit any dust which may have been deposited
with the grain onto the separator-screen to
pass through the separator-screens into the
cdust-collecting chamber below the separator-
shoe. At its front end the supaﬂ ator-shoe 1s
provided with a closed bottom 385, which is
provided with a diagonal bar 36 to pass the
orain from the lowet screen out from the sep-
arator-shoe at one side thercof, a supple-
bottom 37 being arranged above the
bar 36 and the bottmn 35 and 1n a
plane with the upper screen 33, and a second
ciagonal bar 38 being arranged above the
bottom 36 and in a direction opposite to the
bar 35 to discharge the grain from the upper
sereen ab the opposite side of the separator,
as clearly shown in Figs. 1 and 8.

38" 38" designate a pair of friction-rollers
secured to cleats 39 on the frame of the ma-
chine below the separator-shoe and upon which
the upper or rear end of the separator-shoe
is adapted to rest. Near its front end the
separator-shoe 1s provided on its under side
with a pair of U-shaped bearing nmembers 40,
adapted when the separator shoe is %hp[md
into position to fit over a horizontally-held
transverse rod 41, which 1s secured to a pair
of vertical levers 42 42, which are pivotally
secured by cleats 43 43 to the lower brace-
bars of the machine, one on each side of the
machine, and the S‘le vertical levers 49 49
have their upper ends provided with slots 42°
to receive the crank-pins 23 of the sprockets
22 before referred to, whereby when the shaft
20 18 rotated the vertical levers 42 will be
rocked, and they in turn will rock or recip-

diagonal

| rocate the separator-screen in a longitudinal

direction. |
Below the separator-screen is a dust-col-

lecting receptacle 44, which is adapted to col-

lect any dust or dirt th&t might have passed

onto the separator-shoe with the orain, a suit-
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able oate 45 being provided to let out the ma-
terial from the 1eceDtacIe 44,

In operation the grain is placed 1n the hop-
per in the usual manner and motion 1s 1m-
parted to the drive sprocket-wheel, which
causes the upper and lower chatf-shoes and
the separating-shoe to be reciprocated longi-
tudinally as well as causing the upper chafi-
shoe to be reciprocated vertically, the agita-
tor within the hopper preventing the outlet
thereof becoming choked up. The material
as 1t passes out of the hopper falls on the
lower end of the upper chafif-shoe, and, owing
to the motion of the said shoe, the mdterlal
climbs up the screen toward the rear of the
shoe, the grain passing through the screen-

~ bottom onto the metal bottom of the upper

35

4
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chaff-shoe, from whence it moves down and 1s
deposited on the front or upper end of the
lower chaff-shoe. Any dust, dirt, or other
light material passing from the upper chafl-
shoe toward the lower chatf -shoe with the
orain is blown out by the air-blast from the
fan 20, which blast also serves to blow out
of the rear of the machine the loose chaff and
stuff which falls off the upper rear end of
the upper chaff-shoe onto the oil-cloth apron
of the lower chaff-shoe, the chafi ;)emo dis-
charged at the rear of the machine.” The
orain after 1t passes onto the lower chaff-
shoe is screened thr ough the screens of the
lower chaff-shoe and deposited onto the sepa-
rator-shoe at its rear high end, and any dust
or small chaff which passes out of the second
chaff-shoe with the grain is blown out at the
rear end of the machine by the central air-
blast fan 15. The grain then passing down the
separator-shoe isseparated into its two grades,
the larger grain remaining on the top screen

and passing off at one side of the discharge

end of the chaff-shoe, while the smaller grain
passes through the upper screen of the sepa-
rating-shoe onto the lower one and is depos-
ited at the opposite side of the discharge end
of the separator-shoe.

By constructing the upper cha

& L

-shoe as

shown and described and providing the same .

with any suitable screen necessary for chaft-
Ing any kind of grain and seed and by mount-
ing the said shoe to have an up-and-down
pltchmu motion nearly all of the foul stufi
is carried off by the said screens at its upper
end, while the lower chaff-shoe 1s so construct-
ed with suitable screens for taking out any
small sticks, joints, and weed-seeds that pass
through the screen of the upper chaff-shoe,
the qepamtinn-shoe being ar ranged to receive
the grains and seeds passing thr omh the lower
clnﬁ-shoe sereens and serves fo qepamte all

kinds of grains and seeds that pass through

the machme

From the foregoing descmptlon it will be
seen that 1 have promded a separating and
cleaning machine of a very simple and effect-
ive construction which will readily serve 1ts

intended purposes and in which means are
nrovided for readily regulating the air-blasts
and directing them to the proper points and
in which means are provided for collecting
and effectively separating the orain from the
chaff and foreign matter, as well as separating
the cleaned grain into (rmdes

From the foregoing description, taken in
connection with the accompanying drawings,
it is thought the complete operation, construc-
tion, and many advantages of my invention
will be readily understood by those skllled n
the art to which 1t appertains.

Having thus described my invention, Wha,t
I claim, and desire to secure by Letters Pat-
ent, 18—
1. In a machine of the class described, the
combination with a hopper, and a grain-sepa-
rating shoe supported on a main frame for
reciprocal motion thereon; of an upper chafl-
shoe and a lower chaff-shoe inclined in oppo-
site directions to each other, the lower chafi-
shoe being inclined in an opposite direction
to the grain-separating shoe, saild chaff-shoes
being d1Sposed between the hopper and the
separating—shoe,, said upper chaff-shoe having
a screen, a metal bottom plate below said
secreen and having a discharge - outlet, said
lower chaff-shoe comprising a pair of screens
arranged in different planes and each extend-
ing about half the length of the shoe, oil-cloth
curtains over said lower chaff- shoe screens,

and a sheet-metal top over the upper screen

of the lower chaff-shoe, and means for longi-
tudinally reciprocating both of said chafl-
shoes and said separating-shoe.

9. In a machine of the class described, the
combination with a hopper, and a grain-sepa-
rating shoe supported on a main frame for
recxprocal motion thereon; of an upper chaff-
shoe and a lower chaff-—shoe inclined in oppo-
site directions to each other, the lower chaff-
shoe being inclined in an opposite direction
to the grain-separating shoe, said chaff-shoes
being disposed between the hopper and the
separating-shoe, said upper chaff-shoe having
a screen, a metal bottom plate below said
screen and having a discharge- outlet, said
lower chaff-shoe comprising a pair of screens
arranged in different planes and each extend-
ing about halt the length of the shoe, o1l-cloth
curtalns over said lower cha t-shoe screens,
and a sheet-metal top over the upper screen
of the lower chaff-shoe, snd means for longi-
tudinally reciprocating both of said chafi-shoes
and said separating-shoe, and for vertically
reciprocating one of said chaff-shoes.

3. In a machine of the class described, the
combination with a hopper, and a grain-sep-
arating shoe supported on a main frame for
reciprocal motion thereon; of an upper chafi-
shoe and a lower cha: T-Shoe inclined 1n Oppo-
site directions to each other, the lower chafl-

shoe being inclined in an 0pp051te direction
to the grain-separating shoe, said chaff-shoes
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lower chafl-shoe compr

being disposed between the hopper and the
separating-shoe, said upper chaff-shoe having
1 Screen, a me‘ml bottom plate below said
sereen and having a di%chfur;g;jtfa--~::)ut]et-1 saic
lower chatf —shoe comprising a pair of screens
arranged in different planes and each extend-
ing about half the length of the shoe, oil-
cloth curtains over said lower cha,i shoe
screens, a sheef-metal top over the upper

screen of the lower chafl-shoe, and an air-

blast device for causing an air-blast between
the upper and lower chaff-shoes substantially
as shown and deseribed. _

4. In a machine of the class described, the
combination with a hopper, and a grain-sep-
arating shoe suppor ted on a main frame for
reciprocal motion ther eon; of an upper chafi-
shoe and a lower chaff-shoe inclined 1n oppo-
site directions to each other, the lower chaff-
shoe being inclined in an opposite direction
to the grain-separating shoe, said chaff-shoes
being disposed between the hopper and the
separating-shoe, said upper chaff-shoe having
a screen, a metal bottom plate below said
sereen :51,1'1(1 having a discharge - outlet, said
1sing a palr of screens
arranged in different planes and each extend-
ng about half the length of the shoe, oil-
cloth curtains over said lower chaff - shoe
sereens, a sheet - metal top over the upper
screen of the lower chaff-shoe, an air-blast
device for causing an air-blast between the
upper and lower chaff-shoes, means for con-
trolling said air-blast device to regulate the
supply of air emitted from the air-blast de-
vices, and means for longitudinally recipro-
cating both of said chaff-shoes and said sep-
arating-shoe and for vertically reciprocating
one of said chaff-shoes and for operating said
alr-blast device.

5. In a machine of the class described, the
combination with a hopper, and a grain-sep-
arating shoe supported on a main frame for
reciprocal motion thercon: of an upper chafl-
shoe and a lower chafi-shoe inclined in Oppo-
site directions to each other, the lower chafl-

shoe being inclined in an opposite direction
to the grain-separating shoe, said chaff-shoes

being chsposed between the hopper and the
separating-shoe, said upper chaff-shoe having
8 screen, a metal bottom plate below -said
screen and having a discharge - outlet, said
lower chaff-shoe comprising a pair of screens
arranged in different planes, and each extend-
ing about bhalf the length of the shoe, oil-
cloth curtains over said lower chafl - shoe
sereens, a sheet -metal top over the upper
screen of the lower chaff -shoe, and an air-
blast device for causing an air-blast between
the upper and lower chaff-shoes, a second air-
blast device for causing an air-blast between
the lower chaff-shoe and the separator-shoe,
means for controlling both of said air-blast
devices to-regulate the supply of air emitted

ot @ 0 -i. y 2 0 7

blasting devices and longitudinally recipro-
cating both of said chaff-shoes and said sep-
arator-shoe and for vertically reciprocating
one of said chaff-shoes, substantially as shown
and described.

6. In a machine of the class described, the
combination with a hopper, and a separator-
shoe supported on the main frame for recip-
rocal motion thereon; of an upper and lower
chaff-shoe mounted for reciprocal movement
between the hopper and the separator-shoe,

the upper chaff-shoe and the separator- shoe |

lying in parallel planes, the lower chaff-shoe
lying in a plane in chned diagonally between
the upper chaff-shoe and the separator-shoe,
inclined hangers pivotally secured to the upper
end of the upper chafl-shoe, and to the frame
of the machine, hanger-bars secured near the

other end of the upper chaff-shoe, angle-irons

pivotally secured to the frame of the machine

each including a long and a short arm, the
short arm of each .:mole, -1ron being connected
to one of said hanﬂeI bars of the upper chaff-
shoe, bars pwotal]y secured to the upper end
of the lower chaff-shoe and pivotally secured
to the long arm of the angle-irons, means for
i'oclzin@ saic angle-irons to impart longitudi-
nal reciprocal movement to the chaff- shoes
anc vertical reciprocal movement to the up-
per chaff-shoe, and means for reciprocating
the separator-shoe, substm*lthﬂlg a5 shown
and described,

7. In a ma.chme, of the class described, the
combination with a hopper, and a separator-
shoe supported on the main frame for recip-
rocal motion thereon: of an upper and lower
chaff-shoe mounted for reciprocal movement
between the hopper and the separator-shoe,
he upper chaff-shoe and the Sepamtor—shoe
ying in parallel planes, the lower chaff-shoe
lying in a plane inchned diagonally between
the upper chaff-shoe and the sepumtor-shoe,
inclined hangers pivotally secured to the upper
end of the upper chaff-shoe and to the frame
of the machine, hanger-bars secured near the
other end of the upper chaff-shoe, angle-1rons
pivotally secured to the frame of the machine
cach mncluding a long and a short arm, the
short arm of each angle-1ron being connected
to one of said hanger-bars of the upper chafl-
shoe, bars pivotally secured to the upper end
of the lower chaff-shoe and pivotally secured
to the long arm of the angle-1rons, means for
rocking said angle-irons to impart longitudi-
nal 10011310(3&1 movement to the chafl --,shoes
and vertically-reciprocal movement to the
upper chaff-shoe, and meansfor reciprocating
the separator -Shoe sald last-named means
comprising a nan"of vertically-disposed le-
vers pivotally fulerumed to the lower brace-
bars of the machine-frame, a transverse rod
connecting said levers together and bearing
members on the under side of the separator-

'] h g

| therefrom, and means for operating said air- 65
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shoe for engaging said transverse rod and a
means for operating sald levers substantially
as shown and described.

3. In a machine of the class described, the
combination with a hopper, and a separator-
shoe supported on the main frame for recip-
rocal motion thereon: of an upper chaff-shoe
and a lower chaff-shoe inclined i1n opposite
directions to each other, the upper chaff-shoe
lying in a plane parallel with the separator-
shoe, an agitator carried by the upper chaii-
shoe and projecting into the hopper, said

hopper having a discharge-outlet, adjustable

oate for opening and closing said discharge-
outlet of the hopper, air-blast devices dis-

D

charging between the upper and lower chafi-
shoes and between the lower chaff-shoe and the
separator-shoe, and means for operating said
air-blast devices, for imparting longitudinal
reciprocal motion to the separator-shoe, for
imparting longitudinal reciprocal motion to
both chaff-shoes and for imparting vertical
reciprocal motion to the upper chaff-shoe, all
being arranged substantially as shown and
described. -

JAMES C. BENSON.

Witnesses: |
W. SUNDERLIN, -
J. A. ZACKRISON.
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