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SPECIFICATION formmg pa,rt of Letﬁers Patent No. 255 485 dated JMarch 28 1882
Apphcﬂtmn filed June 16, 1881. (No model.) | |

To all whom it may concern:

Be it known that I, JoHN A. KRAhE of
Buffalo, Krie county, New York, have invented
certain new and usefonl Improv ements in Grain-
veparators; and I do hereby declare that the
followmg is a full, clear, and exact descrip-

tion of the same, reterence being had to the ac-

companying drawmgs, 111 “_hmh—_-—
- Figure 1 is a perspective view of the ma-
chine. Fig. 2 is a side elevation.” Fig. 3 is a

- plan of the lower shoe on an enlarged scale,

T

looking downward from line z z of Fig.2. Fig.
4 is a longitudinal vertical section. Iilgq D, 0
7 S, and 9 are detail views.

My improvement relates to grain- separators
in which two shoes are employed, suspended

- by hangers at the sides of the mill in such a

20

manner that a compound vertical transverse
and longltudmal motion is produced that is
effective in separating the grain. -

The invention consists in the construc:ion
and arrangement of ‘parts, hereinafter more
fally described and definitely claimed.

In the drawings, A represents the casing of
the mill. B 1s the hopper, C the fan-case, and

- D the fan, .all of ordinary construction.

30
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E and I are two shoes suspended in the
mill, but set at reverse angles, asshown. The

upper shoe, I, is suspended from the opposite

sides of the mill by hangers a b, one pair on
cach side,said hangers being of unequallength

the rear ones, a, bemg the shortest. By this
means a short vertical throw is given to the
rear end of the shoe, which serves to toss
the grain and loosen it ap, preventing clog-
ging. At the inner end the upper shoe is also
connected with the sides of the will by two
pivoted links,e¢ ¢, one on each side. The hang-
ers and the links have their ends resting in
suitable bearings,d d d d, by which. the proper
joint motionis allow ed. When theshoeis atrest
the hangers hang verticallyand thelinks stand
horizontally, and it will be seen that when the
shoe is vibrated transversely the hangers will,
pass the dead-center in opposite dlrectlons,

- producing vertical, as well as transverse, mo-

tion to the shoe, and the links will also pass |’
- the dead-center in opposite directions, thereby
producing a slight longitudinal motion to the’
gso shoa at each vibration. A compound tmns

| verse 1ruertlc.?tl and longitudinal motion is thus
oiven to the upper shoe, which is effective in
stirring up,loosening,and spreading the grain,
so that the best effect of the blast will be se-
cuared. 55

The lower shoe, T‘ is %uapended by h‘ll]“‘eIS

£ g, two on each side. The rear ].l"tl]g‘EI_b,f; are
suspended from the rear end of the upper
shoe, while the frout ones,.g, are suspended
from the side of the mill. On the under side Co
the lower shoe has on the two opposite sides
horizontal links & &, pivoted at one end to lugs
¢ 1, attached to the under side of the shoe, and
at the other end to lags 4/ ¥/, attached to the
sides of the mill, as shown most clearly in 65
IFFigs. 3 and 4. When the shoe is at rest these
hangel;s and links also stand centered, and
when in motion they pass cach side of the dead- |
center, producing the same combined vertical
fransverse and longll;udmal motion to the un- yo
der as to the upper shoe.  In addition to this
the rear end of the lower shoe partakes of the
motions of the upper oné by reason of therear
hangers being suspended from the upper shoe,
so that the lt?wer shoe has a rapid vibratory 7c
movement in many different directions, which
spreads an d distributes the grain very evenly.

j is a jolter under the rear end of the lower
shoe, similar to that described and shown in
my patent of January 4, 1881, No. 236,340. 8o

The jolter in that patenb is composed ot (re-
felrmg to Fig. 9 of the present drawings) an
arm, 4/, secured to the shoe, and having its
lower end fc}rked so as to straddle and vibrate
gpon a pin, j% on the barj® This baris ad- 85
justably Secured to the casing, and the armj’ B
at each vibration of the lower shoe raises the ./

latter slightly, thereby stlrrmg up thé grain -
and preventing clogging.. To allow thls ac- -
tion to take place ihe lower bearings, d’, in go -

which the ends. of the hangers f rest, hzw
elongated slots k, Iig. 5. Theupper bearmﬂs |
of the same nangers may be slotted, mstead

of the lower ones, if desired. If: these slots

in the bearings w ere not provided, the jolter 95
could not be used..

(x 18 a vertical- rocL shaft on one side of the
mill, and offset or set out at some distance
thelefrom resting in brackets [ 1 above, and

| below the shoes m m’ are two pairs of right- 1co
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angled arms standing out from the rock-shaft
opposite the shioes. The rock-shaft is also pro-
vided with a single arm, with which connects
the pitman =, that extends to the crank-wheel
5 o on the shaft of the fan, and by which the
rock-shaft is operated. The arms m m' have
a half-collar or socket, p, which embraces the
rock-shaft, and a pin on the inner side, which
enters a hole in the rock shaft, and the collar is

- 10 sceured to the1ock-shaft by means of screws.

H H are two blocks or bearings secured
respeetively to the sides of the two shoes op-
posite the right-angled arms m m/, as shown
most clearly in IFig. 6. Each of these blocks

15 has a lug, 7, prejecting out at right angles to
the side of the mill,and inline with the trans-
verse arm m, and a second lug, 7/, standing
parallel with the side of the mill and opposite

: the arm m’/.  Iuach of thelags and each of the

2o arms has two ccincident holes, s 8. Either
arm can be connected with its lag by a con-
nect'ng-rod, £. In the drawings the longitu-
dinal arm is shown connected with its lug by
a connecting-rod attached in the inner holes.

25 A long stroke is given by this conuection. A
still Jonger one 1s given by attaching the con-
necting-rod in the outer holes. A single mo-
tion forward and back only is given DLy this
connection, and 1t is slow. A more rapid vi-

32 bration may be given by disconnecting this
rod and applying a short one tothe transverse
arm m and 1ts log », in which case the vibra-
tion 1s short and quick, and a double vibra-
tion of the shoe is produced with a single vi-

35 bration of the arm, owing to the arm passing
ot opposite sides of the dead-center. By
changing the short connecting-rod to the dif-
ferent holes in its arm and lug the length of
strolke may be changed. By the means above

40 described a variety of shake-motions may be
given the shoes by a single rock-shaft and a
pitman connecting the rock-sbaft with the
crank-wheel in the ordinary way, thereby
adapting the motions of the shoes to the kind

45 or condition of the material which is being
acted npon.

u 1s a fixed discharge-board at the upper
end of the upper shoe, and » is a sliding dis-
charge-board beneath it.

50 w18 a screen which receives the grain from
the dixcharge-boards-and conveys it back to
the inner end of the shoe, at which point it
drops to the shoe below,

x 18 a directing-board in the mill, which

55 throws the blast up between- the screen and |

" _the discharge-boards. ‘ .

y 1s a sliding discharge-beard beneath the
screen w, which throwsthe material which falls
onto it from the screen to the head of the lower

6o shoe. The grain which falls over the tail of
screen 0 falls on a dividing-board on the lower
~ shoe, which will presently be described.

1 1s a metallic strap on each side of the rear
end of the upper shoe, in which are a series of

65 inclined hooks, 2 2, formed by slotting the
outer edge of the strap, the hooks ineclining
~downward and inward, as shown in Figs. 1

|

and 4. Theend of the screen w has pins which
catch upon the hooks, by which the rear end
of the screen is supporfed and made adjustas-
ble to any height.

a* a® are projecting metallic lugs set into
slots 0* 0* in the sides of the upper shoe and
supporting the inner end of the screen w. The
slots in the sides of the shoe are formed by first
boring small holes at the right distance apart,
then inserting a small saw in one of the holes
and sawing through to the other in a regular
curve, the kerf thus made forming the seat for
the metalliclug, which isinserted endwise into
it. The lng is convex in cross-section, and is
made to fit closely in the kerf, and the lugs
are placed one above another at regular dis-
tance apart, and the inner end of the screen
can be adjusted higher or lower by changing
from one lug to another. The curved upper
sides of the lugs form a smooth bearing for the
screen, and allow the latter to be moved easily
forward and back witbout binding or seratch-
ing, and also allow the rear end of the. screen
to be raised and lowered to different positions,
still preserving a smooth bearing to the screen
upon the lugs., In these respectsthe Iugs are
superior to smail pins or rods. |

K 18 a deflecting-board, which is hung un-
der the rear end of the screen w0, and stands
down angularly,as sbownin IYig.4. Theouter
end of the deflecting-board has side projecting

70
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pins, ¢* ¢?, (see Fig. 8,) which engage with the .

hooks 2 2 of the metallic straps, and by this
means the deflecting-board is hung, and main-
tains its position directly beneath the end of
the screen. By inserting the pins one notch
lower the board will be mnade to stand at a dif-
terent angle, as indicated by the dotted lines,
the upper end of the board still preserving a

100
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tight joint with the end of the sereen. As the

end of the screen 1s adjusted up or down the
deflecting-board is adjusted with it. The ob-
ject of the deflecting-board is to diréet a cur-
rent of air up through the extreme outer end
of the screen and at the point where the blast
In passing over the screen escapes without
reaching the mass of grain on the outer edge.
The combination of the deflecting-board with
the screen and notched side straps, whereby
the board can be held at different angles by
the straps, foris one essential feature of my
invention.

S*1isa fixed discharge-board on the front end
of the lower shoe.

g* 1s a sliding divider-board above the dis-

charge-board, which can be adjusted forward

and back any desired degree.

B ATE dividing-bar attached removably to

the shoe and extending across the board ¢%in
an inclined direction, as shown in the plan
view, Ifig. 3, its lowest end connecting with a
spout-opening through the side of the mill.
The board ¢* slides freely under the bar 22

k* [* are two screens, the first resting under
the boards f? ¢* and the last standing angu-
larly, resting under the rear end of Loard ¢?,

and extending to the rear end of the shoe. A -

II0
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~which is blown over the dividing-board passes -
down over the screens %* I to the same exit m*,

- 40 The

255,435 . | - '3

throat is left between the rear end of board g
and the screen B2, for the passage of the grain
downward over Lhe surface of the screens. Af

"the front end the discharge-boards and screens

have a common discharge at m? The two
abutting ends of the screens k° [° fit closely to-
gether to make a tight joint.

L is a metallic strap on each side of the rear
end of the lower shoe, provided with down-
wardly and inwardly curved hooks, similar to
those on the uopper shoe. These straps are
curved and concentric with the meeting ends
of the two screens.
pins at its rear end which rest in the hooks,
and by pressing the screen down when in place
the ineline of the hooks causes the meeting
edges of the two screens to be pressed firmly

Itogether and to be retained in that position.

- The operation of this part of my invention
is as follows: The grain, as it falls from the
inner end of screen strikes on the divid-
ing-board g¢? the heavy grain passing down-
ward and forward over the board, and the
lighter grain being blown over the rear end of
the board onto the screen 2. The board can
be adjusted to make the exact division re-
quired. In case it is desired to separate and
remove the heavier grain, the bar A® is used,
as before described, in which case the hPaVIEI‘
grain which runs ‘down the dividing - board

strikes the bar and runs off to one side.

In case it is not desired to make a separa-
tion of the heavier grain, the dividing-bar A?
is removed, in which case the heavy grain
which falls on the dividing-board, and which

is free from foul seeds, runs down over the

boards to the exit m?, while the lighter grain

being freed from the foul seed by sifting.

| n*reat advantage of this arrangementis “that by
ranning off the heavy and clean grain without

45
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passing it over the lower screens a smaller
quantity is required to pass over the said
screens, and they do not become loaded and
clogged, as they would if all the grain passed
over them, and the sereening action is conse-
quently much better.

If desired, the board K, or some other board,

may be pla(,ed vertlcally across the throat be-

tween the discharge-board « and screen w of

the upper shoe, as indicated by the dotted

lines in TIfig. 4, in order to shut off the blast
above the ser een w, and force it through below
said screen. ThIS 18 deblmble in separating
some kinds of seeds. -

Having thus descubed my inv entlon, I
claim—

1. Inagrain- aepqmtor, the casing, theupper
shoe, wrtlcal hangers therefor, and a rock-
shaft connected w1th such shoe, whereby ver-
tical and lateral vibrations are imparted to it,
combined withlinks ¢, arranged longitudinally
of said shoe to cause a lon ﬂ'ltudmal motion
thereof, substantially as shown and described.

2. In a grain-separator, the combination,
substantially as shown and described, ot the

The outer screen, i, has

‘arms m m/, the rock- shaft G, and the bearing-

_ teeth, as herein-shown and deseribed.

‘lower shoe, F, its snspensmn rods fg, the rock-
shaft, and counectmn' and operating mechan-
isms, with the. horizontal links A h, and their 7o
pivotal points 7 i/, whereby said shoe receives
transverse Tertlc 1 and lon n‘ltudmal ‘move-
ments. -

3. In a grain-separator, the combmatlon, |
5ubstfmtlally as shown and described, of the 753
lower shoe, the suspension-links f, the slotted
bearings d’ for said links, the links g, ajolter,

4, and ol)eratmg‘ mechanism, as specified. |

4, The combination, substantially as shown
and described,of the casing A, the upper shoe, 8c
E, and the hangers ¢ and b to suspend said

‘shoe in said casing, the lower shoe, F, the

hanger f, for connecting the two shoes mde-
pendently of the freedom of motion of the
hanger @, and the hanger ¢, connecting the 85
lower shoe to the casing, the said hangers a 0
and 7 ¢ permitting independent motions to be
imparted tothe shoes,substantiallyasspecified.

5. Inagrain-separator,thecombination, with
the casing, of the two shoes E F and hangels 90
adfyg, the rear of the lower shoe being sus-
pended.-from the rear of the upper shoe, the
upper shoe being connected with the sides of
the mill bypivoted side links, ¢ ¢, and the
lower shoe being connected with the sides of 93
the mill by pivoted links & &, as shown and de-
scmbed, and for the purpose specified. |

6. In agrain-separator, thecombination, with
the suspended shoes EF, of right-angled crank

blocks H H attached to the sides of the shoes,
and having luﬂs r v/, for connecting links op-
posite the respectlve crank-arms, whereby
motion may be communicated to the shoes by
either crank-arm when its link is connected, as
herein shown and described.

7. Inagrain-separator, the combination, with
the shoes, of a rock-shaft, (, the crauk arms
m m', attached to the rock shait, one arm
standing at rightangles to and the Gther par-
allel with the sides of the shoes, and blocks
H H, attached to the shoes, provided with
lngs, one at right angles to and the other

10§

I10

| parallel with the sides of the shoes correspond-

ing with the erank-arms, the crank-arms and
lugs being provided with holes or sockets for
the attachment of connecting-links, as herein
shown and described.

8. In a grain- separator,the combination, with
the screen w and toothed qtraps 11,o0f the de-
flector K, provided with pins ¢® ¢?, restm g in
the teeth of the straps and adj ust&ble'to- dif-
ferent angles Ly raising or lowering in the

IT§

120

9. In 2 orain-separator, the combination of
the stationary d1soharge -board 1%, the adjust-
able dividing-board ¢°, and the dn iding-bar
h?, set in an angular position across the divid-
mg -board, the dividing-board moving freely
under the bar, and the bar serving to divide
and run oﬁ tbe heavy grain, as shown and de-
scribed. |

10. In a grain-separator, the combination

130

| of the discharge-board f? the dividing-board

ICO

:EZS .
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2, the dividing-Dar 22, and the two screens ! pios therefor, and hooked side straps, L, to re-
. 1*2 B2, beneath the boards leading to the same | ceive said pms, whereby the two abuttmgellds 1o
(IIbClldlﬂ'e, the abutting ends of the screens | of the sereens are kept in close cont%r, as .
~being held in close (,onmct, as herein shown | herein shown and deseribed. |

5- and described. - JOHN % KRAKE
- 11. In a grain-separator, the combnmtmn in | Witnesses: |
~the lower shoe, of the. two abutting bCl‘E’OI]S k? - W, T, MILLER

2, the rear one set at an upward mwle, side

| DANIEL MCINTOSIL
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