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7o all chom, it may concern: 
ise it known that I, WILLIAAI W. BROWER, 

a citizen of the United States, residing at 
yieservey, in the county of Cerro Gordo 
and State of Iowa, have invented certain 
levy and useful Innprovements in Thresh 
ing-Ajachines, of which the following is a 
specification. 
My invention relates more particularly to 

ill proved separating devices, designed to be 
mounted in the lear of the thresher cylinder 
and adapted to effect the separation of the 
threshed grain from the straw. 

The prime object of my invention is to 
provide a practical and effective apparatus 

ted to separate the stream or mass of 
stay discharged by the thresher cylinder 
into any Sinall portions, thus facilitating 
and insuring the separation of the grain 
bei ries. 

(Other objects more or less anciliary to this 
(ne priline object, also the means which II 
employ for attaining all of the various ob 
jects, will appear in the following descrip 
tion in connection with the accompanying 
diraYYings which illustrate a preferred em 
b(diment of the invention. 
Figue 1 shows in side elevation a part of 

a threshing inachine with one of the Wooden 
sides of the machine removed and the dust 
guard removed to show the Operative mech 
anism. On the interior thereof, the position 
of the straw tables being illustrated by dot 
ted lines at one linnit of its immo vennent and 
by solid lines at the other limit. Fig. 2 
is a top or plan view of the same portion of 
a threshing machine with the top removed. 
Fig. 3 is an enlarged detail, Sectional view 
of one of the disks for supporting the shafts 
having teeth and illustrating the means for 
excluding dust from the gearing device. 
iig. 4 is an enlarged, detail side view of the 
dust excluding guard detached. Fig. 5 
shows in pei'spective a portion of the frame 
of the straw table with two of the upright 
toothed irils in position thereon and two of 
the spring metal separating rods adjacent 
thereto. Fig. 6 is a vertical, sectional view 
illustrating the fender or guards and the 
shaft having teeth adjacent thereto to illus 
trate their respective positions, and Fig. 7 
is a perspective view of a portion of one of 
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the disks and the means for clamping said 
disk to its shaft. 

Referring to the accompanying drawings 
I have used the reference numeral 10 to in 
dicate the sides of the threshing machine 
frame and 11 indicates the stationary, longi 
tudinal braces thereof. Mounted between 
the sides of the machine frame is a straw 
table 12 of ordinary construction having the 
trinagular cross pieces 13 fixed thereto with 
spaces between them to permit the passage 
of grain. This table is supported at its ends 
upon levers or rocker arms 14 which are piv 
oted at 15 to suitable stationary supports, as 
the braces 11, and at 16 are pivoted to the 
straw table. 

I have provided a device to be applied to 
the central portion of the straw table for 
the purpose of aiding in the separation of 
the grain as folloYYS: The reference nu 
metals 18 and 19 indicate two cross pieces 
fixed to the sides of the straw table in lieu 
of the two triangular cross pieces 13, and 
fixed to these cross pieces 18 and 19, at regu 
lar inteivals throughout their length, are 
the toothed ribs 20. These ribs are ma 
terially higher at their rear ends than at 
their front ends for purposes hereinafter 
made clear. Between each pair of ribs is 
a spring rod 21 fixed to the cross pieces 18 
and 19 and curved upwardly and rear 
Wardly and provided with serrations 22 at 
their upper end portions. 

sounted in the sides of the machine 
frame above the ribs 20 is a shaft 23, and 
fixed to the end portions of this shaft be 
tween the sides of the machine frame are 
the disks 24 and 25. These disks are of 
similar construction except that the disk 25 
has an inwardly projecting flange 26. Each 
disk is provided with a device whereby it 
may be clamped to the shaft 23, which de 
vice is clearly illustrated in Fig. 7. This de 
vice comprises a cylindrical extension 27 
formed integral with the disk and project 
ing inwai'dly. At the sides of the cylinder 
27 are the lateraily projecting plates 28. 
Near the Outer end portion of the cylinder 
27 the upper half of the cylinder 27 and 
the plate 28 is removed, and in place there 
of is a semicylindrical part 29 having lat 
erally projecting plates 30 at its ends, said 
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parts being So shaped that when in position 
they will form a continuation of the cylin 
der 27 and the plates 28. 
The numeral 31 indicates a set Screw 

passed through the cylinder 27, and 32 in 
dicates bolts for connecting the plates 30 
with the plates 2S. in manufacture, the 
disks are firmly fixed and then the interiol 
of the cylinder 27 is bored out at exactly 
right angles to the disk. Then the part 
29 and 30 is formed, and the disk is placed 
on the shaft with the shaft projecting 
through the cylinder 27. Obviously when 
the set screw 31 is screwed tight against the 
shaft the disk will necessarily assume a po 
sition exactly at right angles to the shaft, 
then the part 29 and 30 may be placed in 
position and the bolts 32 provided to firmly 
clamp the shaft therein to prevent its rota 
tion relative to the disk. This construction 
is designed as a substitute for the ordinary 
method of keying said disks to the shaft 
and has a considerable advantage over the 
coalmon method, in that greater accuracy 
is possible in connecting the disk at right 
angles to the shaft and the parts may be 
imore readily detached. 

I have mounted upon the shaft 23 near 
the Oute) face of the disk 25 a loose sleeve 
33°, One end of which is fixed to the ma 
chine frame and the other to a pinion 88, 
and rotatably mounted on the oute surface 
of the disk are three pinions 34 in mesh 
with the pinion 33. I have passed through 
the disks 24 and 25 a series of shafts 35, 
and fixed to these shafts 35 at points adja 
cent to the outer face of the disk 25 are the 
pinions 36 in mesh with the pinions 34. At 
their other ends the said shafts are rota 
tably mounted in the disk 24, and interme 
diate their ends these shafts 35 carry teeth 
or fingers 37. With this construction it is 
clear that a rotation of the shaft 23 will 
cause the disk to rotate and the shaft 35 
will be carried by the disks around a com 
mon center, the teeth 37 meanwhile being 
maintained in downwardly extending posi 
tions at a substantially constant angle to the 
horizontal. 

I have provided means whereby the heavy 
dust which always appears in the interior 
of the threshing machine may be prevented, 
to a certain extent, from entering the space 
where the pinions are contained and for 
removing any particles of dust which may 
enter this space, so as to prevent the dust 
from lodging in the teeth of the pinions, as 
follows: The reference numeral 38 indicates 
a rim provided with the openings 39 by 
which it may be secured to the side of the 
machine frame. This rim is provided 
with a part 40 to project inwardly around 
the flange 26 of the disk 25, said part being 
curved to overlap both sides of said flange 
and to extend as close to the flange as is 
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possible without interfering with the move 
ment of the fange in the rim. Near the 
botton of the said rim 38 is an opening 41 
for purposes hereinafter made clear, and 
attached to the outer face of the disk 25 is 
a series of fans or blades 42 extending from 
a point near the periphery of the disk 25 to 
a point near the central pinion 33, said fans 
or blades being arranged between the pin 
ions and being large enough to project out 
Wardly to a point near the side of the frame. 
The function of these fans or blades is to 
Strike any particles of dust that may enter 
the space in which the pinions are inclosed, 
and when these particles have accumulated 
on the flat surface of the fans to any con 
siderable extent they are forced down 
Wardly with a current of air through the 
opening 41 and are thereby discharged and 
prevented from entering between the teeth 
of the pinions. 

Obviously the in 38 and the part 40 
thereof which overlaps the flange 26 of the 
disk 25 will prevent any considerable 
amount of dust from entering the space in 
which the pinions are contained. However, 
it is practically impossible to exclude all 
particles of dust, and I have found that in 
a device of this class dust will accumulate 
On the central pinion to such an extent as 
to quickly render it in operative unless some 
means are provided for preventing the dust 
from Settling upon said pinions. I have 
found that by providing the fans or blades 
42 and the opening 41 that all of the par 
ticles of dust will be carried by said fans 
or blades downwardly through the openings 
41 and the operation of the pinions will not 
be affected thereby. 

In connection with the rotary toothed 
shafts provide a straw deflecting device or 
guard having a peculiar coöperative rela 
tion with the toothed shafts and the adja 
cent straw table parts. This device com 
prises a cross piece 43 fixed to the sides of 
the machine frame, and curved rods 44 
which are secured to this cross piece. These 
rods extend downwardly and rearwardly 
and then upwardly around the lower part 
of the rotary separator mechanism and are 
so spaced in relation to the teeth 37 on the 
shafts 35 that the teeth in their downward 
movement pass freely between them, as 
shown in Figs. 1, 2 and 6. it will be seen 
that the rods 44 serve as guards or fenders 
which prevent straw from rising and be 
coming entangled with the rotary shafts. 
But these rods 44 act also as a barrier which 
positively deflects or presses the straw 
downward upon the straw table at points 
adjacent the rotary separator device. This 
latter function of the rods 44 will be ex 
plained more fully in connection with the 
operation of the machine. 
The straw table 12 is given an oscillatory 
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movement on its lever supports (see full and 
dotted line showing of the table in Fig. 1) 
by any suitable driving connections at such 
velocity as has been found in threshing ma 
chine practice to be suitable. As is well 
understood, the construction of the table 
and its movement are such that the rear 
ward travel of the table is more effective on 
the straw than its forward travel so that the 
straw is gradually fed rearward through 
the machine. 

For the rotation of the rotary separator 
mechanism any suitable driving connections 
may be provided which are adapted to drive 
the mechanism at the desired speed. This 
speed, while not definitely fixed, should be 
relatively much greater than that of the 
straw table. It has been found that good 
results are secured when the linear travel 
per minute of the separator fingers is ten 
or twelve times the rearward travel per 
lminute of the straw table. 
In the operation of a threshing machine 

made in accordance with my invention, the 
straw, coming from the thresher cylinder, 
is delivered upon the oscillating table 12 
where it settles or is shaken down into a 
tangled mat. This matted straw carries 
many grain berries which fail to separate 
at the thresher cylinder, and because of the 
matted and compact condition of the straw 
as it advances over the table, it is difficult 
to effect their separation. In fact, a large 
part of these grain berries pass from the 
machine with the straw and are lost, in the 
case of ordinary threshing machines having 
no special separating mechanism. But in 
my improved machine the straw, as it ad 
vances in a matted stream, encounters the 
barrier bars 44 and tends to crowd down 
ward and rearward into the throat or con 
stricted passage formed by said bars and the 
straw table. And as the straw enters this 
throat, a set of finger's 37 is driven down 
ward into and through the stream. The 
fingers penetrate to the very bottom of the 
mat of straw because the latter is held up 
of the bottom of the table by the toothed 
ribs 20. Then the Series. of teeth with its 
clean bite into the sti'aw moves rapidly rear 
ward at a relatively high speed, and as the 
main mass is held back by the combined 
action of the barrier bars 44 and the notched 
ribs 20, the fingers 37 effect a clean separa 
tion of a relatively small wisp of the straw 
and whisk it upward and rearward over the 
table bars 21, from which it falls to the table 
proper. The small wisp of straw thus sepa 
rated from the main mass is so completely 
opened up that any contained grain berries 
are free, during the movement from the re 
stricted throat to and over the near ends 
of the bal's 21, to fall to and through the 
shaking straw table so that they can be re 
covered. This operation, which has been 
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followed in detail, is repeated with tremen 
dous rapidity by each succeeding set of fingers 
So that the entire mass of straw passing 
through the machine is so thoroughly opened 
up that all the grain berries carried in it 
are quite free to fall away from the straw 
so that they can be recovered. 

It will be observed that between the series 
of curved bars 44 above and near the cyl 
inder, and the devices 20 and 21 below and 
near the straw support, there is formed a 
relatively narrow passage for the straw 
which extends rearward and finally upward 
in a curved direction, and that the cylinder 
teeth pass at certain places completely across 
said passageway and to the bottom thereof 
So as to engage the extreme bottom layer 
of straws, and move rearwardly through the 
passageway at a practically constant incli 
nation to the horizontal and in position ap 
proximating always to the vertical. Because 
the teeth 37 are thus maintained in a down 
Ward extending position, the straw carried 
by them would be discharged rearwardly 
and horizontally except for the fact that it 
encounters the upwardly inclined bars 21 by 
which it is deflected upward away from the 
direction the grain belies tend to pursue 
under the action of gravity, thus facilitating 
the separation of said berries. As the teeth 
finally rise past the bars or guards 44 their 
maintenance in a constantly downward 
pointing position causes them to be drawn 
across the guards in the direction of the 
length of the teeth, stripping the straw with 
ease and certainty. The ribs 20 increase in 
height toward the rear with the effect of 
lifting the straw web so that first the top 
part or layer of the front edge of the Web, 
then the intermediate layer, and finally the 
extreme layer is raised above the top plane 
of the straw support or table and brought 
within the range of the described action of 
the cylinder teeth or forks. 

I am aware that it has been proposed, as 
in Patent No. 179,064, to L. C. Royer, dated 
June 20, 1876, to operate on threshed ma 
terial passing over a toothed straw table 
or shaker, by a rotary rake having radial 
teeth held in fixed relation to the axis of 
rotation, which, in operation, were to pass 
below the top plane of the shaker, and i do 
not wish to be understood as claiming as my 
invention any of the features of structure 
or mode of operation incident to such a 
mechanism. On the contrary, employ sepa 
rating teeth which are not so immovably 
held, but which are so moved relative to 
their rotating carrying shaft or cylinder as 
to be maintained at a constant angle to the 
horizontal. The operation of teeth so main 
tained at a constant angle to the horizontal 
is to force the threshed material rearward 
in a direction substantially parallel with the 
straw support without that lifting action 
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which is incident to teeth that turn upward 
at a constantly lessening angle to the hori 
Zontal until they become horizontal and then 
begin to point more and more upwald. 
Having thus described my invention, 

what i claim is 
1. In a grain advancing and separating 

device for threshing machines, the combi 
nation of a rotatable shaft mounted in the 
sides of the machine frame, disks fixed to 
the end portions of said shaft, a Series of 
toothed shafts mounted in the disks and 
extended parallel with the rotatable shaft 
and rotating with the disks around the ro 
tatable shaft, means for operating the 
toothed shafts to hold the teeth in a down 
wardly extending position through their en 
tire revolution, a straw table, a series of 
notched ribs fixed to the straw table and in 
clined upwardly and rearwardly directly 
beneath the disks, so as to co-act With the 
toothed shafts in elevating and loosening 
the layer of straw, and a series of spring 
bars extending rearwardly and upwardly 
from a point in the rear of the notched bars 
and fixed to the straw table, said spring 
bars co-acting with the toothed shafts and 
the notched bars in separating the grain 
from the layer of straw, for the purposes 
stated. 

2. In a grain advancing and separating 
device for threshing machines, the combi 
nation of a rotatable shaft mounted in the 
sides of the machine frame, disks fixed to 
the end portions of said shaft, a series of 
toothed shafts mounted in the disks and ex 
tended parallel with the rotatable shaft and 
rotating with the disks around the rotatable 
shaft, a series of pinions fixed to said shafts, 
a stationary central pinion meshed with the 
pinions on the shaft, said teeth on the shafts 
standing at a downwardly and learwardly 
inclined angle throughout their entire revo 
lution, a straw table, a series of notched 
ribs fixed to the sti'aw table and inclined 
upwardly and rearwardly directly beneath 
the disks, so as to co-act with the toothed 
shafts in elevating and loosening the layer 
of straw, and a series of spring bars ex 
tending rearwardly and upwardly from a 
point in the rear of the notched bars and 
fixed to the straw table, said spring bars 
co-acting with the toothed shafts and the 
lotched bars in Separa ting the grain from 
the layer of straw, for the purposes stated. 

3. in a grain advancing and separating 
device for threshing machines. the combina 
tion of a 'otatable shaft monted in the 
sides of the machine frame, disks fixed to 
the end portions of the said shaft, a series 
of toothed shafts mounted in the disks and 
extended parallel with the rotatable shaft 
and arranged to rotate with the disks 
around the rotatable shaft, a series of pin 

65 ions arranged to operate said toothed shafts, 
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a dust guard having an opening therein and 
inclosing said pinions, and air propelling 
means arranged to blow the dust within the 
guard out through the opening, for the pur 
poses stated. 

4. in a device of the class described, the 
combination of a rotatable disk, an integral 
hub on the disk, said hub having its por 
tion adjacent to the disk forming a com 
plete cylinder to receive a shaft and its 
outer polition forming a half cylinder and 
pi'ovided with 'adial plates, a set screw in 
the cylindrical portion for centering the 
shaft mounted in the cylindrical portion, 
and a detachable semi-cylindrical portion 
provided with 'a dial plates bolted to the 
outer end polition of the hub, for the pur 
poses stated. 

5. in a threshing and separating machine, 
the coin bination with the table which re 
ceives the st}'aw and advances it at a rela 
tively slow Speed, of a l'otary separator hav 
ing a series of sets offingers held continu 
ously at substantially the same angles to the 
horizontal and adapted to travel endwise 
and downward across the path of the straw 
and theia in the path of the Sanne at a rela 
tively Jhigh speed, the rotary separator be 
ing arranged to foi'in a narrow throat for 
the passage of the sti'aw between the Sepa 
rator and the top of the table, and the table 
being provided with notched ribs in said 
throat and between the paths of the fingers 
of the separator, and the guai'ds or fendel's 
adapted to pi'event the straw from rising 
as it advances under the separator and hav 
ing passages for the downward movement 
of the said finge's and extending upward 
at the points where the said fingers have a 
irising in ovement. Substantially as set forth. 

(3. in a threshing and separa ting machine, 
the coin bination with the table which re 
ceives the straw coming from the threshing 
cylinder and advances said straw in a 
in atted strean at a relatively slow speed, 
of a rotary nechanism arranged above said 
table and having a set of fingers extending 
substantially across said table and held con 
titutiously in downwardly extending posi 
tions and adapted to travel endwise and 
dow inward a ci'oss the path of the stream and 
then in said path at a relatively high speed, 
and straw-deflecting means disposed adja 
cent the front side of the rotary mechanism 
and extending downward and rearward to 
Yard the table to form in conjunction with 
said table a constricted, restraining passage 
into which the straw advances and from 
vYhich it is dil': wY?n bit by bit by the rapidly 
inoving fingers of the rotary mechanism. 

7. In a threshing and separating machine, 
the combination with the table which re 
ceives the stavV coming from the threshing 
cylinder and advances said straw in a 
matted stream at a relatively slow speed, 
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of a rotary mechanism arranged above said 
table and having a set of fingers extending 
Substantially across said table and held con 
tinuously in downwardly extending posi 
tions and adapted to travel endwise and 
downward across the path of the stream and 
then in Said path at a relatively high speed, 
guards extending around the rotaly mecha 
nisim and having between them passages for 
the downward movement of the said fingers, 
and longitudinally disposed upstanding 
Serrated members mounted on the table be 
neath the rotary mechanism, the said rotary 
mechanism and guards being disposed so as 
to form in conjunction with the table and 
upstanding serrated members a constricted, 
restl’aining passage into which the straw 
advances and from which it is drawn bit 
by bit by the rapidly moving fingers of the 
rotaly mechanism. 

S. In a threshing and separating machine, 
the combination with the table which re 
ceives the straw coming from the threshing 
cylinder and advances said straw in a 
matted stream at a relatively slow speed, 
of a rotary mechanism arranged above said 
table and having a set of fingers extending 
substantially across said table and held con 
tinuously in downwardly extending posi 
tions and adapted to travel endwise and 
downward across the path of the stream and 
then in said path at a relatively high speed, 
straw-deflecting means disposed adjacent 
the front side of the rotary mechanism and 
extending downward and rearward toward 
the straw table, and upstanding members 
mounted on the table beneath the rotary 
mechanish and adjacent the lower part of 
the said straw-deflecting means, the rotary 
mechanish and straw-deflecting means be 
ing disposed so as to form in conjunction 
with the table and the upstanding members 
a constricted, restraining passage into 
which the straw advances and from which 
it is drawn bit by bit by the rapidly mov 
ing fingel's of the rotary mechanism. 

9. in a separating mechanism for thresh 
ing machines, the combination with a straw 
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separating and advancing cylinder and 
Straw table, of the series of notched ribs in 
clined relative to the horizontal, and the 
series of spring bars inclined relative to the 
horizontal the said ribs and bars being situ 
ated within the range of action of said 
cylinder, acting upwardly on the straw at 
points above the paths of the points of the 
cylinder teeth and coöperating with said 
cylinder to separate the grain from the 
stra W. v 

10. In a separating mechanism for a 
threshing machine, the combination of the 
rotating separating cylinder carrying down 
wardly extending teeth, means for main 
taining said teeth during the rotation of the 
cylinder at a constant angle to the horizon 
tal, straV supporting means having down 
Ward passages for the grain and arranged 
beneath said cylinder, upwardly and rear 
Wardly extending spring bars arranged for 
coöperation with the cylinder teeth, ribs on 
the straw table in front of the spring bars 
and within the paths of the cylinder teeth, 
and means for causing the upward and 
downward movement of said spring bars 
during the rotation of said cylinder. 

11. in a threshing machine, the combina 
tion of a rotary cylinder at the rear of the 
threshing mechanism, a straw Supporting 
means below the cylinder and having down 
ward passages for the grain, an upper se 
lies of bars or guards near the cylinder, a 
lower series of straw guiding devices near 
the Said straw supporting means, said up 
per and lower series forming a passageway 
for the straw, and said upper series of bars 
and lower series of guiding devices being 
curved and approximately parallel to form 
an upwardly curved passageway, and teeth 
or forks carried by the cylinder and moving, 
by the rotation of the cylinder, reawardly 
through said passageway. 
Des Moines, Iowa, October 26, 1901. 

WILLIAM W. BROWER. 
Witnesses: 

B. BARNEY, 
E. W. RUSSELL. 

Copies of this patent may be obtained for five cents each, by addressing the “Commissioner of Patents, 
Washington, D.C.' 
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