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WILLIAM. H. BUTTERWORTH, OF TRENTON, NEW JERSEY. 

THRESHING-VIACHINE. 

1,252,802. Specification of Letters Patent, Patented Feb.26, 1918. 
Application filed July 7, 1916. Serial No. 107,972. 

To all thon, it may concern: 
Be it known that I, WILLIAM. H. BUTTER 

WORTH, a citizen of the United States, and 
a resident of Trenton, county of Mercer, 
State of New Jersey, have invented certain Improvements in Threshing-Machines, of 
which the following is a specification. 
My invention relates to certain improve 

ments in threshing machines in which the 
grain is threshed from the head by a rub 
bing process and if straight straw is desired 
the sheaves are fed to the cylinder parallel 
thereto so as to reduce the breaking of the 
straw in the process of threshing to a mini 
mum, but where a straight straw is not of 
value the sheaves may be fed to the cylinder 
endwise. - 

One object of my invention is to more 
thoroughly thresh the grain clear from the 
head and to separate it in a more complete 
manner from the straw when being threshed. 
A further object of the invention is to 

provide means for adjusting the holders 
carrying the concaves. . 
A still further object of the invention is 

to improve the construction of the straw 
shakers. 
The invention also relates to certain im 

provements in the means for preventing the 
glancing of the grain from the cylinder 
after being threshed so as to utilize the full 
length of the shaker. 
Another object of the invention is to pro 

vide means for counterbalancing the move 
ment of the grain pan, thus relieving the 
shock that would occur by the rapid move 
ment of the pan. 

Still another object of the invention is to 
construct the cylinder so that it will not 
spring out of true while in operation 
The invention also relates to certain de 

tails of construction which will be fully de 
scribed hereinafter, reference being had to 
the accompanying drawings, in which 

Figure 1 is a longitudinal sectional view 
of a threshing machine illustrating my im 
provements; 

Fig. 2 is a sectional plan view on the line 
2-2, Fig. 1; 

Fig. 3 is an enlarged sectional view show 
ing the relation of the threshing cylinder 
and the concaves and the adiustable means 
for supporting the concaves, the view illus 
trating the concaves adjusted in close prox 
imity to the cylinder; 

Fig. 4 is a view, similar to Fig. 3 show 

ing the concaves moved away from the cylin 
der, leaving a tapered throat; 

Fig. 5 is a longitudinal sectional view on 
the line 5-5, Fig. 3; 

Fig. 6 is a detached view of the plate 
and the concave holders mounted thereon; 

Fig. 7 is a plan view of Fig. 6; 
Fig. 8 is a sectional view on the line 8-8, 

Fig. 10; 
Fig. 9 is a sectional view on the line 9-9, 

Fig. 10; 
Fig. 10 is a sectional view on the line 

10-10, Fig. 8, showing one end of a con 
cave; 

Fig. 11 is a perspective view of one of the 
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side plates for supporting the concave 
holders; 

Figs. 12 and 13 are perspective views of 
the concave holders adapted to the plate 
shown in Fig. 1, and 

Fig. 14 is a detached perspective view of 
one of the cylinder rods and its attachments. 

Referring, in the first instance, to Figs. 1, 
and 2, 1 is the frame of the machine. 2 is 
the front axle, 3 is the rear axle and 4 and 
4* are the wheels. 5 is the feed table sup 
ported in the ordinary manner on the frame. 
(is the threshing cylinder carried by a shaft 
supported in journal boxes 8 carried by a 
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bracket 9 on the outer side of the side plates 

... 10 secured to the frame of the machine. 
The threshing cylinder is inclosed in a cas 
ing 11. 

12, 12 are four concaves, in the present 
instance, consisting of a series of longitudi 
nal blades 13 and 14, the blades 14 alternat 
ing with the blades 13 and being less in 
height than said blades 13, as clearly shown. 
in Figs. 3, 8 and 9. The blades are spaced 
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95 
apart by blocks 15 arranged at intervals and 
curved bolts 16 secure the blades firmly to 
gether. 16, 16 are end plates which have 
pockets for the reception of the ends of the 
blades and the blades are held rigidly to the 
end plates by bolts 17, Figs. 9 and 10. On 
the end plates 16 are curved guide flanges 
18, which are adapted to grooves 20, 20, in 
the two concave holders 21 and 22 respec 
tively. The concave holders are adjustably 
mounted on the side plates 10 and can be 
adjusted to fit snugly the lower portion of 
the threshing cylinder, as shown in Fig. 3, 
or can be adjusted to the extreme position, 
as shown in Fig. 4, forming a tapered throat 
or in a mid position, as desired. These con 
cave holders are adjusted according to the 
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character and condition of the grain to be 
threshed. The concave holder 21 has a 
channel 23 for an inclined board or plate 24, 
forming a continuation of the feed table 5. 
In the front of the machine is an inclined 
board 25, which extends under the forward 
concaves and which guides the grain that 
passes through the space between the plates 
of the concave to the grain pan 68. The 
concave holders are pivotally connected. 
The holder 22 has an offset perforated lug 
27 through which a pin 28 on the holder 21 
projects. Both the pin and the lug extend 
through an opening 29 in the plate 10. A 
rod 31 extends from one side of the machine 
to the other and is adapted to move in a slot 
32 in each side plate 10. On the outside of 
each plate 10 is a perforated lug 33 through 
which extends an adjusting screw 34 on 
which are nuts 35. This adjusting screw is 
attached to a head 36 perforated for the pas 
sage of the rod 31. Between one of the nuts 
35 and the lug 33 is a spring 37, in the pres 
ent instance of rubber, reinforced at each 
end by a washer, but a coiled metallic spring 
may be substituted for the rubber, if desired. 
13y turning the nuts 35 on the screw 34 the 
concave holders 21 and 22 may be adjusted. 

30 

35 

40 

50 

55 

80 

85 

in some instances a link 30 may connect the 
pivot of the two concave holders outside of 
each plate with the rod 31 so as to relieve the 
rod of strain due to the overhang of the end 
of the rod. A rod 38 passes through a 
radial slot 39 in the plate 10 and extends 
from one end of the machine to the other, being adapted to move in a slot 40 in the 
concave holder 22. This slot is preferably 
concentric, the center being on the same line 
as the center of the shaft so that any move: 
ment of the adjusting screw 84 will not 
change the position of the rear end 41 of the 
concave holder 22 in respect to the threshing 
cylinder. 

In order to adjust the outer end 41 of the 
concave holder 22, I mount the rod 88 out an 
adjusting screw 42 which passes through a 
lug 43 on the outside of the plate 10 and this 
screw has a head 42 through which the rod 
38 passes and is held to the head by a set 
screw. On the screw are nuts 44 and be 
tween one of these nuts and the lug 43 is a 
spring 45 of rubber, in the present instance, 
the same as the spring 3 on the screw 34, 
but a coiled spring may be substituted for 
the rubber ring, if found more desirable. 
This construction is duplicated at each side 
of the machine so that the rods can be ad 
justed as desired in order that the concaves 
may be properly adjusted in respect to the 
cylinder. 

Secured to the outer end of the last con 
caye of the series is a bracket 46 having fin 
gers 47 which project upward at an angle 
So, as to direct the straw as it leaves the con 
cave onto the straw shaker hereinafter de 

scribed, and above these fingers is a guide 
board 48 which prevents the straw from be 
ing carried over the cylinder. 
The cylinder 6 is made as clearly shown 

in Figs. 3 and 5, and secured to the shaft 
7 is a series of heads 49 spaced a given dis 
tance apart and having extended hubs 
through which passes the shaft 7 and these 
hubs are pinned to the shaft in the pres 
ent instance. Extending throughout the 
length of the cylinder. is a series of rectan 
gular bars 50 made of wood in the present 
instance. Secured to these bars by bolts 51 
are rubbing plates 52 having diagonal ribs, 
as shown in the plan view Fig. 2, which 
act in conjunction with the concaves to 
thresh the kernels from the straw. 

In order to stiffen the cylinder and to 
prevent it from springing or vibrating when 
revolving at a high speed and also to pre 
vent the cylinder from being forced out of 
true by bunches of straw passing between 
the cylinder and the concaves, I provide 
parallel stiffening rods 53, which extend 
from one end of the cylinder to the other 
and are threaded at each end, being secured 
to the end heads 49 by nuts 54. In order 
to Secure the intermediate heads to the rods, 
these heads have tapered openings for the 
passage of the rods and the openings are 
threaded for the reception of tapered screw 
plugs 55, each having a head 56. Each 
plug is split, as clearly shown in Fig. 14, 
being made to fit the rod so that, when the 
plugs are placed on the rod and screwed 
into the heads, they clamp the rod and se 
curely fasten it to the head. Thus, when all 
of the rods are in position and the plugs 
are properly located, the cylinder is not only 
rigidly held from end to end but each sec 
tion also between the heads is rigidly held, 
making an exceedingly substantial, yet com 
paratively light structure. In some in 
stances, the tapered openings for the pas 
sage of the rods may have plain walls and 
plain plugs may be driven into the open 
ings so as to confine the heads to the rods. 
At the rear of the cylinder are the straw 

shakers 57 which extend from the fingers 
47 to the rear of the machine, being sup 
ported at the rear by pivoted arms 58 and 
at the forward end of the machine by the 
cranks of a crank shaft 59. By this con 
struction, the end of the straw shaker near 
est the cylinder practically describes a cir 
cle, while at the extreme end it simply has 
a longitudinal movement. 
The straw shakers are designed to sepa 

rate the grain from the straw and to allow 
the grain to pass from the straw as it is 
carried to the rear of the machine from the 
cylinder. The first section of the bed of 
each shaker is made of wire gauze 60, while 
the section of the bed at the rear end is made 
of perforated plates or boards 61. On the 
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first mentioned section are projecting pins 
62, which tend to carry the straw to the rear 
while on the second section there is a se 
ries of toothed boards arranged on edge, as 
at 63, which feed the straw to the rear. By 
the use of shakers of this construction, the 
grain can freely escape from the straw as 
it is agitated and owing to the extended ver 
tical movement of the shaker there is no 
tendency of the straw to enter end on through the meshes of the wire screening, 
but at the rear of the shaker there is an ex 
tended longitudinal movement with a corre 
sponding vertical movement. I use perfo 
rated plates or boards as the ends of the 
straw will not enter these perforations so 
readily as the meshes of the wire, and, as 
there is a reduced amount of grain freed at 
this portion of the machine, the perforations 
are sufficient to allow the grain to pass 
freely away. Directly above the straw 
shakers is a continuation of the casing 11° 
and Secured to the upper side of the under 
portion of the casing.11 is a crimped metal 
plate 64 shaped in such a manner as to form 
abutments which arrest the flying grain as 
it is shot out by the cylinder so that it will 
fall onto the portions 60 of the straw shak 
ers. Directly under the rear portions of 
each of the shakers are angle plates 65 
which form scrapers to feed the grain that 
is, passed through the rear portion of the 
shakers and onto the board 66 to a point 
where it discharges onto the inclined board 
67 and into the shoe hopper 71. 

6S is a grain pan, which is arranged on an 
incline and supported in position by rock 
ing arms 69. The bottom of the grain pan is 
provided with crimped metal sheets so 
shaped that on the longitudinal movement of 
the grain pan the grain and chaff are caused 
to travel rearward over the grain pan bot 
tom and are delivered into the hopper 71 
of the inclined shoe of the machine. 
72 is a shaft having a cam thereon and 73 

is a connecting rod secured to the grain 
pan by which the pan is reciprocated. A 
spring 74 attached to the pan and to a fixed 
point on the machine places the pan under 
tension. The spring is of sufficient tension 
to carry the grain pan to its extreme upward 
stroke, thereby counterbalancing the pan in 
its downward movement, and in its rearward 
moyement. 75 is the cleaning fan casing in 
which is mounted the cleaning fan 76 mount 
ed on a shaft 77. The mouth of this fan 
communicates with the forward end 78 of 
the shoe. In this shoe are cleaning sieves 
79 and 80 pivotally mounted and actuated 
by a cam on the camshaft 72 through a rod 
81 so that as the grain passes down onto the 
cleaning sieves the blast of air from the fan 
strikes it and separates the chaff and dirt 
from the grain. The clean grain then drops 
onto the inclined bottom 82 of the shoe and 

83 

is shaken down into the delivery spout or 
chute 83. This delivery spout has a longi 
tudinal shaker arranged transversely to the 
shoe, which causes the cleaned grain to 
travel out of the mouth of the shoe at one 
side of the machine into any suitable re 
ceptacle, while the chaff and dirt pass to the 
rear of the machine. 
The concaves are adjusted according to 

the character of the grain to be threshed and 
after these parts are adjusted the machine is 
set in motion. If long straight straws are 
desired the sheaves are fed parallel to the 
cylinder, passing between the cylinder and 
the concaves at which point the grain is 
threshed from the head. The major por 
tion of the grain which has been freed from 
the hulls passes through the open spaces be 
tween the bars in the concaves and down 
onto the grain pan, which is located directly 
under the concaves. The threshed straw 
and the particles of grain which still ad 
here to the heads are, by the action of the 
cylinder, deposited on the straw shakers, 
which receive their peculiar agitating 
motion from the crank shaft 59 and carry 
the straw through the machine. This agi 
tation causes the remaining grains to be 
freed from the straw and they pass through 
the wire netting or the perforated boards 
and onto the bottom board 66. 
At the forward end of the shakers are pro 

jecting pins and at the rear portion are the 
toothed boards arranged on edge. The straw 
is agitated and is carried to the rear of the 
machine by the peculiar action of the 
shakers. The grain deposited on the bottom 
board 66 travels by gravity or is conveyed 
by the action of the blades to the bottom 
of the shakers to the shoe hopper. The grain 
pan 68 has a reciprocating movement, caus 
ing the grains and chaff to travel up over the 
crimped metal sheets at the bottom of the 
grain pan and to be discharged at the end 
of the grain pan into the shoe hopper and 
onto the cleaning sieves in the shoe where a 
blast from the cleaning fan separates the 
chaff angl dirt from the grain, the clean 
grain dropping into the inclined bottom of 
the shoe and finally into the delivery spout, 
and means, is provided for longitudinally 
shaking this spout which causes the clean 
grain to travel to the mouth of the spout 
and into the receptacle that is placed to re 
ceive it while the chaff and dirt pass out at 
the rear of the machine. 

It will be seen by the above description 
that I make the concave holders adjustable 
and flexible so that while the concave at the 
delivery end is substantially the same dis 
tance from the cylinder at all times, other 
concaves can be adjusted so as to regulate 
the throat between the concaves and the 
cylinder according to the character of the 
grain being threshed. The cylinders are 
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made in such a manner that they are abso 
lutely rigid and will not yield when the 
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straw is fed to the machine; consequently, 
a much more perfect threshing results when 
these machines are used. 

I claim: 
1. In a threshing machine of the rubbing 

type, the combination of a cylinder and con 
caves acting in conjunction therewith to 
thresh the grain, holders for the concaves, 
said holders being flexibly connected; means 
for adjusting the feed end of the holders 
and the concaves toward and from the cyl 
inder; and means for retaining the delivery 
end of the holders and concaves in a sub 
stantially fixed relation to the cylinder so 
that the concaves can be adjusted to increase 
or diminish the throat at the feed end with 
out interfering with the adjustment at the 
discharge end. 

2. The combination in a threshing ma 
chine of the rubbing type, of a cylinder and 
concaves, holders for the concaves, said hold 
ers being pivotally connected; means for in 
dependently adjusting the delivery end of 
the concave holders toward and from the 
cylinder; means for independently adjust 
ing the opposite end of the concave holders 
toward and from the cylinders without alter 
ing the position of the delivery end of the 
concave holders so as to make the throat 
through which the grain passes more or less 
tapered; and means for allowing the dis 
charge end of the concave holders to move 
circumferentially as the feed end of the con 
cave is moved toward and from the cylinder. 

3. The combination in a threshing ma 
chine of the rubbing type, of a cylinder and 
concaves; two segmental holders at each 
side of the machine, said holders being pivot 
ally connected; a concentric slot in each of 
the rear holders at the delivery end of the 
concaves; a horizontal slot at each side of 
the casing of the machine; means carried 
by the concave holders adapted to the slots; 
and means for holding the feed end of the 
concave holders in the position to which it is 
adjusted, whereby the feed end of the con 
cave hoiders can be adjusted to increase or 
diminish the throat without materially alter 
ing the position of the delivery end of the 
concave in respect to the cylinder. 

4. The combination in a threshing ma 
chine, of a cylinder and concaves; concave 

5 holders at each side of the machine; plates 
on which the holders are mounted, the for 
ward concave holders each having a perfo 
ration therein; a rod extending from one 
side plate to the other and through the per 

- forations in the forward concave holders, 
said piates being slotted for the reception 
of the rod, the rear concave holders having 
concentric slots; a rod extending through 
radiai slots in the side plates and through 
the concentic slots in the 'ex concave hold 

ers, the two concave holders in each sid. of 
the machine being pivotally connected, the 
plates being slotted to receive the pivots; 
and means for independently adjusting the 
forward end of the concaveholders so that 
the space between the concaves and the cyl 
inder may be varied without materially 
affecting the position of the rear of the con 
caves in respect to the cylinder. 

5. The combination in a threshing ma 
chine, of a frame; a cylinder mounted in 
bearings in the frame, side plates secured 
to the frame at each side of the cylinder; 
two parallel horizontal slots in each plate 
forward of the center of the cylinder and a 
radial slot in each plate at the rear of the 
center of the cylinder; concave holders piv 
otally connected and located at each side 
plate; a rod for supporting the holders ex 
tending through one of the forward horizon 
tal slots; a pivot for the concave holders ex 
tending through the other horizontal slot; 
a support for the rear of the concave hold 
ers extending through the radial slot; means 
for flexibly holding the concave holders in 
position; and concaves mounted in the con 
cave holders. 

6. A side bearing plate for a cylinder 
threshing machine having two parallel hori 
zontal slots forward of the center line of 
the cylinder and one radial slot at the rear 
of the cylinder; concave holders at each 
plate; means for adjusting the holders; 
concaves carried by the holders; and a cyl 
inder adapted to bearings in the frame of 
the machine and acting in conjunction with 
the concaves to thresh the grain passing 
through the machine. 

7. The combination in a threshing ma 
chili, of a frame recessed at each side and 
having bearings; a shaft. mounted in the 
bearings; a cylinder mounted on the shaft; 
side bearing plates closing the recesses in the 
sides of the frame, each plate having two 
parallel horizontal slots forward of the bear 
ings and one radial slot at the rear of the 
bearings; two rods extending from one side 
of the machine to the other, one rod extend 
ing through one of the parallel slots and the 
other rod extending through the radial slots 
in the side plates; adjusting screws adapt 
ed to receive the ends of the said rods; lugs 
on the exterior of the plates through which 
the adjusting screws extend; pivotally con 
nected concave holders supported by the 
said transverse rods, the pivots of the hold 
er's extending through the other horizontal 
slot in each side plate; and elastic cushions 
carried by the adjusting Screws for yield 
ingly connecting the rods to the plates. 

8. The combination in a threshing ma 
chine, of a frame; bearings mounted on the 
frame; a cylinder mounted in the bearings; 
a side plate at each side of the machine, 
said plates having two horizontal parallel 

O 

80. 

90 

O 

O 

O 

5 

3O 



10 

5 

20 

25 

30 

35 

40 

1,257,802 

slots at one side of the center of the cylin 
der and a radial slot at the rear of the cyl 
inder; a rod extending through the upper 
horizontal slot and a rod extending through 
the radial slot in each plate; means for sup 
porting, the rods; two concave holders at 
each side of the machine at the plates, the 
two holders at each side being pivotally con 
nected, the pivot extending through the 
lower horizontal slot in each plate, the rear 
concave holder having a concentric slot 
through which the rear rod extends; and 
concaves mounted on the holders. 

9. A concave for a threshing machine of 
the rubbing type consisting of a series of 
parallel blades spaced apart and extending 
uninterruptedly from one end of the con 
cave to the other, some of the blades pro 
jecting beyond the others at the concave sur 
face thereof; and heads at each end of the 
concaves and to which the blades are secured, 
said heads having curved projections adapt 
ed to extend into slots in the concave hold 
e.S. 

10. The combination in a cylinder for a 
threshing machine, of a shaft; an end head 
mounted at each end of the shaft and inter 
mediate heads mounted between the end 
heads spaced apart and secured to the shaft; 
a series of bars secured to the heads and 
forming the cylinder; straight, parallel 
stiffening rods rigidly attached to each end 
head of the cylinder and extending through 
openings in the intermediate heads; and 
means for clamping the rods to the said in 
termediate heads, the parallel rods on one 
side of the cylinder resisting the strains on 
the rods at the opposite side of the cylinder, 
thus keeping the cylinder true throughout 
its length. . . . 

11. The combination in a cylinder for a 

5 

threshing machine, of a shaft; a series of 
heads spaced apart and secured to the shaft; 
bars extending the full length of the cylin 
der and also spaced apart and secured to 
the heads; straight parallel rods alternat 
ing with the bars and connecting the two 
end heads to which they are rigidly at 
tached, said rods extending through open 
ings in the intermediate plates, said open 
ings being tapered and threaded; tapered, 
threaded split plugs adapted to the thread 
ed openings in the intermediate heads and 
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arranged to clamp the rods rigidly to the 
intermediate heads; and rubbing plates car 
ried by the bars. 

12. The combination in a threshing ma 
chine, of a cylinder and concaves; a straw 
shaker located directly back of the cylin 
der; a series of abrupt abutments located 
above the forward end of the straw shaker 
and back of the cylinder so that as the straw, 
with the entrapped grain, is discharged 
from the cylinder, the grain will be project 
ed against the abutments and will be stopped 
in its forward movement and will fall by 
gravity onto the forward end of the straw 
shaker. 

13. The combination in a threshing ma 
chine, of a cylinder and concaves; a straw 
shaker located directly back of the cylin 
der; a crimped metal plate located directly. 
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above the forward end of the straw shaker 
and directly back of the cylinder, said plate 
having a series of short transverse abut 
ments arranged close together, the front 
wall of the abutments being vertical so that 
the grain, as it leaves the cylinder, will be 
stopped in its forward movement and will 
fall by gravity onto the forward end of the 
straw shaker. 

WILLIAM. H. BUTTERWORTH. 
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