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To all whonv it may concern :

Be 1t known that I, Jorw H. HMLLKER of
Canton, in the county of Stark and State of |
Ohio, have invented an Improved Grain and
= Seed Thrasher and Separator; and I do here-
by declare that the following is a full and ex-
act description thereof, reference being had
to the accompanying dr..munﬂs makmg part
of this specification—

Ifigure 1 being a central 1011g1t11(111131 verti-
cal 5@0131011 of a thmshmﬁ' machine and grain-
separator constructed Wlt]l my Improvements;
Ifigs. 2, 3, 4, 5, and 6, views of parts in detail;
Kig. 7, a detall view and diagram 111_118131‘&1311]0
15 the movements of the I‘GVON'.‘E]]W rakes coni-

prising the grain-separator; and Flﬂ 8, a side
view of the machine, 5hOW111g the dri 1ving-
gear for operatmﬂ the beater and the carrier
and chaffer-rakes of the machine.

—
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responding parts in all the figures.

- The objects aimed ab in my invention fue
first, to reduce the machine to the utmost Sllll-
. *)11(,113} consistent with the properfulfillment of
25 itsfunctions; secondly, torender the operation
of allits W’O]"Llﬂﬂ parts asdirect and effectual as
possible, and with the least expenditure of
power; third, to apply the operations of the
parts just where and when they will be most
30 etficient; and, fourth, to overcome certain diffi-
culties and correct some defects which hereto-
fore have seriously interfered with the satis-
factory working of such machines.
One of the defects of the thrashing-machines
'35 1n general use 1s dirty thrashing or a failure
to thmsh all the grain clean out of the heads. |
This is mainly due to the adjustment of the
concave directly toward and from the thrash-
- Ing-cylinder, since when the concaveismoved
a0 downward away from the ¢ylinder for rapid
thrashing the straw is deflected so little from
2 stmlght line in its passage between the cyl-
inder and concave, and the spikes or teeth of
the cylinder then lap so little by those of the
45 concave that room is alloweéd for some of the
“heads to pass through untouched or only par-
tially thrashed. 1 remedy this defect by an
improved method of adjusting the concave, as
follows: |
In the drawings, A represents the cylinder,

S50

The same letters designate the same or COT

thrashing-machine. Instead of adjusting the
concave directly away from the cylindertoin--
crease the rapidity of.the thrashing, I cause
the forward edge of the concave B to bemoved 55
upward a little and for ward, or nearly paral-

lel with the inclination of the feed-board C,
while the rear edge of the concave is moved
downward and forward, as indicated by the
directions-of the slots « b in the side Jjaws or 6o
lanks of the concave, which work over guide-
pins ¢ d 1n the sides of the machine- 1 ame,
whereby the adjustment is directed and deter-
mined. Thismethod of adjustment preserves

or even increases the abruptness with which 65
the straw enters between the cylinder and con-
cave as the capacity for thrashing increases,
and the proper relation of the forward part 01
the concave to the feed-board is preserved.

As a suitable means of effecting the adjust- 7o
ment of the concave, in 0011110(3131011 with the
slots and guide-pins spee led, I make use of a
bent 18V81 D, pivoted at e below the front
edge of the concave, and connected therewith
by an arm, f, and pivot projection g on the 753
concave. The movement of the forward end
of the lever up and down effects the adjust-
ment of the concave, and a ratchet-holder, 7,
retains the lower arm of the lever in various
fixed positions. Any equivalent of this de- 8o
vice for effecting the adjustment may be used
instead of the same. Iig. 2 represents the
concave adjusted to a position different from
that shown in Fig. 1. |

Another defeﬁt n thrashing mwchmer:, lies 85
in the operation of the grate dllj'ectly back of
the concave and '(:ylindel";r through which the
oreater part of the grain is intended to pass

directly after it is thrashed from the heads, 1n

this, that with the usual construction of c¢ross- go
bars rising one behind the other, the grain
foreibly Stmkmﬂ their front sur hces much of
it rebounds by the sunple law of incidence and
reflection upward and backward into the straw
just passing away from the thrasher, thereby
increasing the quantity to be shaken themfrom
instead of relieving the straw of grain as much

as possible at the' start, so as to render the
complete separation of grain therefrom more
difficult. I remedy ‘tlns defect and overcome 100

this difficulty by a peculiar construction of

B the concave, and © the feed-board, of a i the gmbe E, a8 shown in Iigs. 1, 3, and 4.
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“Each bar ¢ is made of zigzag form, so as to | fectually separate the grain; third, insufficient a
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present cross-angles x x y y and horizontally- | separation of the straw to let the orain fall

Inclined surfaces between them, the angles be-
Ing sutficiently acute and the surfaces suffi-

clently inclined to deflect the grains horizon-

tally and stop their course in the rear angles,
50 that they drop through the grate without
fail. The single bars may be of the form and
construction shown in Fig. 3, and may be
formed of sheet metal or of cast-iron. Unes-

‘sential variations from the form and construe-

tion shown may be used without departing
from my invention and the principle of its ac-
tion. | . | |

Another feature of my invention consists in
a beater, G, of special and peculiar construc-

tion, to be placed over the front part of the

separator for beating down the straw as it first

comes from the thrasher upon the separator, |

and also what grain reaches that position over
the separator. . This beater has preferably

SIX vanes or wings, & k, which are made elas-

tic or yielding, so as to effectually lay the
straw down upon the separator, however little
there may be, or yield and allow to pass over
the separator all the straw, however great the
quantity at any time, thus adapting itself to
different thicknesses of straw on the separator.
The construction of the beater which I have

adopted to fulfill its desired functions perfect-

ly 18 shown in Figs. 5 and 6, one being a side

view and the other a transverse section of the

~ beater. A cast-iron cylindrical head, H, is

33

_40

made with radial grooves i, reaching half-way
(more or less) to the periphery, and from these
outward to the periphery narrower and pref-
erably curved grooves m m extend, as shown

1n Fig. 6. These grooves extend nearly the

whole length of the head, and are open at one

end of the head for the admission of the vanes

k &k, which I prefer to make of sheet metal,
curved backward, as represented. The inner

~ edges of the vanes are beat around rods or

wires o o, which rest in the outer edges of the

inner radial grooves, 77, and after the insertion
-of the vanes the said inner grooves are plugged
with narrow boards or strips of wood p p to

- hold thevanes securelyin position. Thevanes

50

have room for lateral movement or yielding in
the outer grooves, and they are held to the
front sides of the grooves by coiled or equiva-

- lent springs ¢ q, thereby giving elasticity to

.55
60

65

the yielding movement of the vanes. This
construction of the beater also prevents any
wrapping or tangling of the straw and effect-

- ually stops any throwing of grain back be-

yond iti. ._
The greatest difficulty in all grain-separat-

ing thrashing-machines arises from the imper-

fections of the straw-carrier and separator.
The principal defects and objections encoun-
tered are, first, the inability to carry away

~the straw promptly and with sufficient speed,

80 that it accumulates sometimes to the depth
of a foot or more, rendering it impossiblé to
completely separate the grain therefrom; sec-
ond, failure to agitate the straw enoungh to ef-

——

“highest position.

through; fourth, lack of proper adaptation to

70

different speeds of thrashing; and, fifth, lia-
bility to tangle the straw. As the result of

numerous experiments and many trials, I have

adopted, as the best means of conveying straw

and of separating the grain therefrom to over-

come all the defects specified, a series of re-

volving rakes intermeshing and taking the

straw one after another to convey it to the

place required. I have made important im-
provements in the construction and operation

of this kind of separator and carrier, which I

now proceed to describe: -
The revolving rakes I I are formed of sec-

75

80

tions, each having three teeth or projections,

v r, at equal distances apart, these sections
being mounted on a shaft, s, separated by

blocks or washers, so that the sections of the -

adjacent rakes may mesh between them. The
sections are suitably made of papier-maché, or
they may be made of wood, sheet metal, or
other material, if desired. The series of rake-

90

shafts are arranged, as shown, at the proper -

distances apart to allow the teeth of one to
just clear the washers or separating-blocks of
the adjacent rakes, and in a row preferably
ascending toward the rear end of the separator.
An essential requirement of these rakes, in ad-
dition to the placing of the teeth equidistant
from each other around their shafts, is that all

the shafts shall revolve at equal and uniform
speeds, so that they shall time properly with

one another. These motions, all in one direc-
tion, are communicated to the rakes from any
proper driving part of the machine by an end-
less chain and chain-pulleys or sprocket-
wheels, or by a connecting-rod and cranks, or
by transmitting - gearing producing uniform
motions. These means are well known to those
skilled in the art. | o SRR
- My first essential improvement in these re-
volving rakes consists in not merely timing

the equidistant teeth. 1 r » so that the extremi-

ties of the teeth of adjacent rakes shall ac-
curately meet each other in the revolutions of
their shafts, but in also so forming the teeth
that the extremities of all the ascending teeth
shall be covered or shielded by adjacent de-
scending teeth, and the extremities of all the

95
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descending teeth shall be covered or shielded

by adjacentascendingteeth. The form of teeth
to effect this resultis shown in the drawings, or
approximate forms should be used. The fig-
ureand diagram, Fig. 7, will illustrate how this
form fulfills the function specified. This fig-
ure represents a cross-section of two adjacent
rakes. The three teeth of each rake-section
are here marked, respectively, 7/, 7%, and #°.

I20

125

The ascending tooth " of the right-hand rake “

18 shown just starting from a horizontal posi-
tion, while the upper tooth, +/, of the left-hand

rake next to descend has not quite reachedits
When these rakes then

140

shall have revolved one-sixth of a revolution

| 1arther, as shown by dotted lines, the points '
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- of the two teeth »" +" will be opposite to and
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- tooth #7,
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n

right-hand tooth ¢,
on the rakes will then perform the same move- -

will shield each other. The pathway or line
of motion of the ascending tooth by the side
of the descending tooth is Shown by the dotted
line » on the latter tooth; and this shows that
the end of the ascending tooth was completely
shielded during its entire ascent by the other
tooth.
volved another sixth of a revolution the right-
hand tooth +" will have reached the position
represented by the position of the preceding
tooth 7* of the same rake, as shown by full
lines, and the left-hand tooth +" will have
reached the position of the preceding tooth #*
of that rake, as shown by full -lines. The
pathway of the descending tooth »" in this lat-
ter movement 18 marked on the right-hand
and designated by w, this tooth 1OW
1eplesentmo the pOSlthIl of 1ts fellow " after
the said movement, as just stated. It will be
seen here, also, that the point of the descending
tooth was completely shielded by the said
The two succeeding teeth

ment for another third of a revolution, and
then the third teeth will repeat the movement,

and thus the entire revolution of the rakes is

shown to fulfill the stated requirements of this
part of my invention. The under side move-
ments of the teeth may be similarly shown to
produce similar actions, and this part of the
movements of the rakes is of additional use

and importance, since by this means all the
chatf, grain-heads.and grain which fall through

the separator upon the chute M are cmch]y

“moved back thereby and conveyed to the

chaffer or the sieves beneath; also, especially

- in thre&hlno clover-seed, which is one of the

40

purposes to which my presenb mvention is
especially applicable, these rake-teeth will
quickly convey back to the thrashing-cylinder
all the loose heads which fall thr ouﬂ-h thisappa-

- ratus and which may be 1n1perfect1y thrashed.

45

50
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In the drawings, which represent a grain-
thrasher, I have shown an endless belt,,O, un-
der the straw-carrier, over a chute-board, N,
whatever falls upon the belt being ecarried
downward and then upward over the chute-
board, the grain being left at the bottom.
Cross-slats ¢ £ on the belt f::wilitate this move-
ment. .

- Another important feature of m'y Improve-
ment of the carrier and grain-separator is its
construction to accelerate the motion of the
straw 1rom the front end to the rear end of the
separator, 8o as to give it the distinetive char-
acter of an accelerating separator.
provement must not interfere with the im-
provement previously described, and conse-
quently the acceleration cannot be effected by

inereasing the rapidity of the revolution of

the rear rakes. I accomplish this result in a
pertect manner by the means represented in
Fig. 1. From the front to the rear rakes the

6 5 teeth of each successive rake arealittle longer

than those preceding, there not, being Suffi-

Then when the rakes shall have re-

nearly perfect 1n operation.

{ may be carried off
therein 18 wasted.

This im- |

'adj acent rakes to derange the timing and cov-
ering feature of the teeth above deseribed,

and the distances between the shafts of the

rakes correspondingly increase from front to

rear. Thus, though the increase from one
ake to the next is slight, in the aggregate it
18 considerable, and may be made as great as
desired. T have represented an increase in
the length amounting to a length of the teeth
of the 1&513 rake double that of the teeth of
the first rake. The result of such a construc-
tion is that the straw at the rear end of the
separator travels twice as fast as at the front
end.
81z¢ to describe a circle eight inches in diam-
eter and the rear rake-teeth describe a circle
sixteen inches in diameter, and all the rakes

make one hundred revolutions per minute, the

straw would travel at a speed of about two
hundred feet per minute at the front end and
four hundred feet per minute at the rear end
of the separator. By this means the body of
the straw is constantly pulled apart as it trav-
els over the separator, becoming thinner and

‘thinner toward the rear end of the separator,

and increasing the facility with which the
orain may drop out of the straw and be
saved. I have found this construction to be
A. feature inci-
dental to this construction for accelerating the
motion of the straw is that the increase in the
length .of the rake-teeth also increases the ver-
tical motion of the straw and the agitation
thereof, which also contributes to a perfect

separation of the grain therefrom.

~Another difficulty encountered in the oper-
ation of thrashing-machines and grain-sepa-
rators 18 the i1mperfect chaffing of the grain
after 1t is thrashed and separated from the

straw, which arises from an imperfect agita-

tion and separation of the chaff. This is es-
pecially troublesome inthrashing damp grain,
when the chaff is apt to accumulate in the

sieves to such an extent as to prevent the
blast from raising the mass, so that much of
the grain passes off into the talling-trough,

and if the blast 1s at any time strong euoun*h to

raise the mass of chaff on the sieves the whole
bodily, so that the grain
To overcome this dificulty
L employ a chaff carrier and separator, K, situ-
ated under the grain-separator and Over the
sieves LY. Tmake this chaff-separator, in the
same manner as the straw and grain separator,
of rakes u u, revolving at equal speed, and hav-
Ing teeth covering and protecting one another,

"Llld alsoincreasing in length from front to rear,

in the same manner as deSClled for the Sa,Ld'

straw and grain separator, and for similar pur-
poses; but the rakes are much smaller and are
not so many in number. Motion 1s also im-
parted to them in a similar way. By this
chaffer, also, all unthrashed heads of grain and
all coarse a,nd heavy materials are carried off
and deposited 1n the tailling-trough, thereby
relieving the sieves of such mfttte]’*s and leay-

Thus if the front rake-teeth are of a
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cient difference in the lengths of the teeth of | Ing Lhem free to perform their proper 1"111:10- -
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fective.
‘motion from the driving-power.
drive-chain transmits motion from the shaft v

tions. The blast is also ﬁmmpeded and ren-
dered more effectual, and the grain, is deliv-
ered to the sieves evenly and gradually, thus

insuring a better action of the blast in passing

- through the grain.

The uniform movement of the carrier and
chatfer rakes may be producedinvarious ways.
I have shown in Fig. 8 asnitable construction,
which I have found to be convenient and ef
The thrashing-cylinder A. receives
A belt or

of the cylinder to the shaft w of the beater G.
A cross-belt or drive-chain transmits motion
from the beater-shaft to the upper shaft, s, of
the set of carrier-rakes, and another belt or
drive-chain transmits 1110‘5101:1 from the said
shaft s to the upper shaft, «, of the set of chaff-

er-rakes. An endless gear chaan P, takes 1n-

to a set of equal-sized pinions, y J, 011 the sev-

eral shafts of the carrier- mkes 1 I, actuated

. by the said upper shaft; also, a similar en dless

25

36

gear-chain, R, takes into a set of equal-sized
pinions, 2 z, on the several shafts of the chaff-
er-rakes u 1, aetuated by the smd upper rake-
shatt, x. |

What T claim as my invention is—
- 1. In a grain and seed thrasher, the combi-
nation, wnh the cylinder, of the concave B,

situated beneath the cyhnder and means for

adjusting its front edge upward and forward
and its rear edge downward and forward si-

- multaneously, and vice versa, substantially as

33

40
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and for the purpose herein spemﬁed

2. The combination of the cylinder, the con-
cave B, situated beneath the cyhnder and pro-
vided Wlth front slots, a, inclined nupward and
forward, and with back slots b, inclined down-
ward and forward, Statlonary guide-pins ¢ d,

and adjusting lever D, substantially as and f01 |
the purpose herein speci

ed.

o. The grate K, composed of successive bars
or plates ¢ ¢, of zigzag form, and having sur-
faces alternately inclined 111 opposite direc-

tions, substantially as and for the purpose here- |

in specified.

4. In a thrashing-machine and grain-sepa- |

283,778

being respectively provided w1t]:1 Intercurrent

r&tor a beater, G, provided with elastically-
yleldma* sheet- metal vanes k k, in combination
With the straw- carrier and ﬂ*mm -separator be- 5o

neath, substantially as and for the purpose
herein specified.-

5. The beater G, constructed with grooved
head H, hinged vanes & &, and springs q ¢, sub-
St‘hlltlallV as and for the purpose herein speci- 55
fied.

6. In a grain-separator, the combination of
revolving mkes I7T and means .for causing
them to revolve at equal speeds, the said rakes
60
teeth r r r, constructed and arranged substan-
tially as deserlbed whereby the descending
teeth of each rake have sufficient width to

8hield the ends of the ascending teeth of the

next adjacent rake, and the ascending teeth of 6 5_ |
each rake have sufﬁclent width to Shleld the
ends of the descending teeth of the pr ecedmn

adjacent rake.

7. A straw-carrier and grain-separ ator pr 0;
vided with intermeshing revolving rakes I I, 7c

constructed to cause an accelerating motion of

the straw thereon from front to rear, for the
purpose herein specified.

8. In a straw-carrier and grain- sepmatm
the combination of mtermeshmﬂ' revolvmg 75
rakes 1 I and means for causing them to re-
volve at equal speed, the said mlxes being re-
spectively provided Wlth teeth » r r, gradually

Increasing in length from the front to the rear

of the carrier substantlally as and for thepur- 8o
pose herein Speelﬁed |
9. In combination with the straw-carrier and

grain-separator, a chaffer, K, composed of in-
termeshing rakes and 11’16&115 for causing the
rakes to revolve at equal speed, the said mkes 8z
having teeth gradually increasing in length
from front to rear, for the purpose herem Spect-

-+ fied.

In testimony whereof I hereunto affix my sig-
nature in presence of two witnesses.
| JOHN H. HAMAKER
Witnesses:
 FRED W. BOND
EDWIN W, HA’\IAKER.
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