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This invention relates to a material treater partic~ 
ularly adapted to comminute material as by chopping, 
beating, or cutting, the primary object being to provide 
a novel arrangement of parts for eifecting improved re 
sults, increasing the over-all life of the components of 
the machine and reducing the power requirements for 
operating the same. 
Comminuting mills in the nature of those having 

hingedly mounted hammers that act upon material by im 
pact, have vbeen used for many years and even in the 
?eld to which the instant invention speci?cally relates, 
i.e., the chopping and spreading of straw emanating from 
a combine or the like. 
By virtue of the fact that such apparatus divides the 

material in small particles by impact rather than by cut 
ting, the machine must rely upon the mass characteristics 
of the hammers for carrying out its intended functions. 
The combined weight of the relatively large number of 
heavy, blunt hammers makes it necessary to use a rather 
large power supply because considerable energy is 
needed, particularly to initiate rotation from a standstill 
or slow-down condition. 
The purpose of the hinge connection for the hammers 

themselves is to permit the same to yield, in a ‘direction 
counter to the direction of rotation of the apparatus, to 
excessive resistance presented by an overload of the ma 
terial, such retrograde swinging movement of the ham 
mers permitting continued and substantially uninterrupted 
rotation. Nonetheless, the speed of rotation is retarded 
from time to time, forcing the machine to call upon added 
power which must be kept in reserve. 

In order to alleviate the di?‘iculties above set down, 
apparatus of this type has oftentimes been supplied with 
sharpened hammers to present cutting knives, and in 
some instances, the swinging knives cooperate with sta 
tionary blades in an attempt to effect a shearing action. 
This expedient is likewise ine?icient for the reason that 
the cutting edges quickly become dull and the time, ex 
pense and di?iculty of resharpening the same does not 
warrant the use of the cutting principle. 

Again, in order to meet the problems, relatively thin 
material has been suggested for the swinging hammers in 
an attempt to present a combined impact and cutting 
action. This expedient reduces the mass and, therefore, 
weight, resulting in an increased amount of de?ection of 
the swingable members with a consequent rapid wearing 
away of the pivotal connection thereof to the composite 
unit forming a part of the rotatable apparatus. 

In light of the above, it is the primary object of the 
present invention to provide apparatus of the aforemen 
tioned character that alleviates all of the problems here 
tofore experienced, and to provide a machine that per 
mits the use of relatively thin material in the chopping 
devices while, at'the same time, avoiding excessive pivot 
ing thereof about their individual axes as the result of 
meeting the resistance of heavy loads. 
An equally important object of the present invention is 

to provide apparatus having the attributes just above 
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mentioned, while, at the same time, eliminating the nec 
essity of excessive power requirements to operate the 
same. 

An extremely important object, in addition to the 
above, is to provide a chopper for straw or the like hav 
ing unique, individual components that are not only in 
expensive to manufacture, but easily and quickly assem 
bled and readily removed for replacement from time to 
time as the need may arise. 

In carrying out the aforementioned objects, the 
phenomena of centrifugal force, as well as the swinging 
pendulum, have been kept in mind and, therefore, in 
order to permit the use of relatively thin knives so as to 
take advantage of the cutting effect thereof and, at the 
same time, utilize impact forces, all without including 
the aforementioned defects and disadvantages, the chop 
ping devices have been “loaded” by use of stop means to 
hold the same de?ected counter to the direction of rota 
tion and away from the normally radial position to which 
the same tend to swing during rotation of the apparatus. 
The way in which this has been accomplished, and the 

manner of meeting all of the objects above enumerated, 
will be made clear or become apparent during the course 
of the following speci?cation, reference being had to the 
accompanying drawings, wherein: 

Fig. 1 is a fragmentary, plan view of a straw chopper 
made pursuant to my present invention. 

Fig. 2 is a fragmentary, cross-sectional view taken on 
line 2—2 of Fig. 1. 

Fig. 3 is an elevational View of one of the units that is 
fastened to the shaft of the rotatable apparatus shown in 
Figs. 1 and 2. 

Fig. 4 is a plan view of the unit shown in Fig. 3; and 
Fig. 5 is a view similar to Fig. 4 showing a modi?ed 

form of chopping device, illustrated separate from its 
attaching ?xture. 
The purpose and manner of use of the straw chopper 

forming the subject matter of the instant invention may 
be substantially the same as disclosed in the D. L. Adams 
patent, No. 2,708,582, issued May 17, 1955; therefore, 
the disclosure of said patent is incorporated herein by 
reference for a better understanding of the instant in 
vention as may be needed. 

It is suflice to point on that open top hopper 10 is at 
tached to the combine in- position to receive the straw 
emanating therefrom and the rotatable apparatus 12, 
forming the subject matter of the present invention, may 
be driven from the combine through use of a driven 
pulley 14 secured to shaft 16 forming a part of the ap 
paratus 12. 

Apparatus 12 is mounted within the hopper 10 with the 
shaft 16 journalled in end walls 18 of hopper 10. The 
chopped straw is discharged through outlet 20 in the 
hopper 10 when the apparatus 12 is rotated in the direc 
tion of the arrows in Fig. 2. Adjustable de?ector 22 and 
adjustable de?ectors 24, form no part of the instant in 
vention and if used, the same may take the form shown 
in the above patent and be used substantially as therein 
described. Similarly, inwardly projecting protuberances 
26 ‘may be provided to cooperate with the apparatus 12 in 
substantially the same way as provided in the said Adams 
patent. 

In addition to the shaft 16, the rotatable apparatus 12 
includes a plurality of identical elements or chopping 
devices 28, each of which includes an arm 30 and a knife 
32. Each device 28 is also provided with a mount broad 
ly designated by the numeral 34, in the nature of a U 
shaped ?xture that is clamped directly to the shaft 16. 
Consequently, each mount or ?xture 34 has a bight 36 
and a pair of spaced legs 38 and 40, it being seen that 
the same may be inexpensively made from an initially ?at 
sheet of lightweight material. 
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Each of the legs 38 and 40 is provided with a notch 
42 for clearing the shaft 16 when the mounts 34 are rig 
idly clamped to the said shaft 16. 
The manner of attachment of the ?xtures 34 to the 

shaft 16 is unique and to this end, therefore, each bight 
36 is provided with a pair of spaced openings 44 and 46 
for receiving suitable fasteners such as bolts 48, one on 
each side respectively of the shaft 16. The ?xtures 34 
are arranged in opposed pairs with the legs 38 and 40 
thereof interleaved in the manner best seen in Fig. 2 of 
the drawings. Thus, the opening 44 of one ?xture 34 
and the opening 46 of the other, adjacent ?xture 34, 
receive one of the bolts 48 and the same arrangement is 
provided on the opposite side of shaft 16. The rela 
tively short edges 59 of the substantially triangular legs 
38 and 40, bear against the bights 36 of the opposed cor 
responding ?xtures 34 when each pair of ?xtures 34 is 
clamped to the shaft 16, thereby holding the bights 36 
of each pair of ?xtures 34 in parallelism. Noteworthy at 
this juncture is the fact that said bights 36, forming one 
wall of the ?xtures 34, are normal to a plane passing 
through, and parallel to the axis of rotation of shaft 16. 

It is seen also in Figs. 1 and 2 that the several pairs of 
?xtures 34 are spaced throughout the length of the 
shaft 16 in staggered relationship therearound and that 
they are all joined together by a plurality of elongated 
bars 52 parallel with the axis of rotation of shaft 16 
and spaced radially therefrom. 

Bars 52 are transversely L-shaped and, therefore, each 
bar 52 bears directly against the outermost faces of the 
bights 36. Bolts 48 pass through the bars 52 and clamp 
the same in place; accordingly, each ?xture 34 has a 
pair of the bars 52 in engagement therewith. Bars 52 
prevent any tendency of the ?xtures 34 to shift longitudi 
nally of the shaft 16 or twist circumferentially there 
around, but more important, the bars 52 serve to prevent 
entanglement of the straw around the shaft 16. 
The arms 30 of the devices 28 are swingably mounted 

on their corresponding ?xtures 34 between the legs 38 
and 40 thereof and, to this end, each of the legs 38 and 
40 is provided with an inwardly extending, perforated 
boss 54 as best seen in Fig. 4. The innermost ends of 
the arms 30 are received between the bosses 54 and 
pivot means in the nature of bolts 56 are provided for 
swingably attaching the arms 30 to the legs 38 and 40. 

While the arms 30 are free to swing about the pivot 
means 56 in a direction counter to the direction of rota 
tion of the apparatus 12, the swinging movement thereof 
in the opposite direction is limited by an edge 58 on the 
arms 30 that engages the proximal bight 36, such walls 
36 thereby serving as stop means for the arms 30. Note— 
worthy, as best seen in Fig. 2, is the fact that when the 
edges 58 are in engagement with the walls 36, arms 30 
arch outwardly and rearwardly therefrom in a direction 
counter to the direction of rotation of the apparatus 12. 
The chopping knives 32 are attached to the outer ends 

of the arms 30 through use of carriage bolts 60, the 
polygonal shanks thereof being ?tted within similarly 
shaped openings in arms 30 and knives 32. Knives 32 
are additionally held against swinging movement rela 
tive to arms 30 by a lateral extension 62 on the inner 
ends of the knives 32 engaging the concave edges of the 
arms 30. 

It is clear also in the drawings that each of the knives 
32 is provided with a terminal end portion 64 that is not 
only bent laterally out of the plane of the arms 30, but 
is slightly twisted longitudinally thereof. This increases 
the effective widths of the knives 32 so that in the aggre 
gate they substantially span the full length of the ap 
paratus 12 as best seen in Fig. l. The straw is acted 
upon by the longitudinal edges of the knives 32; there 
fore, by virtue of the releasable attachment of the knives 
32 to the arms 30 through use of bolts 60, said knives 
32 may be reversed when one of the longitudinal edges 
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4 
becomes sufficiently worn away to make it desirable to 
reverse the same. 

It is now obvious that all of the components of the 
apparatus 12 which are clamped to the shaft 16, may be 
made from relatively lightweight, inexpensive material and 
that the same may be easily, quickly and inexpensively 
stamped and formed into the shapes and con?gurations 
above described. Similarly, replacement of the knives 
32 is simple and inexpensive. 
More important however, is the feature of the instant 

invention having to do with the way in which the knives 
32 are “loaded.” By way of explanation of the use of 
such material it is to be pointed out that in all struc 
tures of this type, centrifugal force tends to swing hing~ 
edly mounted hammers to a position extending radially 
from the axis of rotation of the main shaft. Thus, it is 
apparent that when apparatus 12 rotates clockwise, view 
ing Fig. 2, such forces will likewise cause the arms 30 
to swing clockwise about their individual pivots 56 to a 
point where the edges 58 bear tightly against the walls 
or bights 36. Manifestly, if the walls 36 were not pro~ 
vided within the path of swinging movement of the arms 
30, they would swing still farther in a clockwise direc 
tion; accordingly, through use of such stop means for the 
arms 30, they are held in a retracted position and not per 
mitted to swing by centrifugal force to the position which 
the same would normally assume. 
By virtue of such construction, greater resistance is re 

quired to cause the arms 30 to swing counterclockwise 
from the normal position engaging bights 36 than would 
be needed to de?ect such arms 30 in an anti-clockwise di 
rection if the arms 30 were permitted to assume a nor 
mal position under the in?uence of centrifugal force. 

During use of the chopper therefore, as the knives 32 
meet the resistance of the straw, they will not de?ect 
rearwardly about their pivots 60 as often and the wear 
about the pivots 56 will be appreciably reduced. 

It now becomes obvious that, by virtue of such “load 
ing” of the devices 28, it is not necessary to provide a 
great amount of mass as has heretofore been required 
in order to effect a chopping action by using impact prin 
ciples. By the same token, it is possible to use relatively 
lightweight materials in the arms 30 since the same will 
not quickly wear away about the pivot means 56 because 
‘of constant repeated de?ection. 

Furthermore, it is possible to combine in the appa 
ratus, the principle of a cutting action since knives 32 
can be made from relatively thin material and the longi 
tudinal cutting edges of the knives 32 need not be thick 
and blunt. Attention is speci?cally called to the relatively 
thin cutting edges of the portion 64 of the knives 32 which 
require no sharpening. Manifestly, the centrifugal force 
is greater than the cutting force and while the cutting de 
vices 28 de?ect counterclockwise as a result of an ob 
struction, thereby preventing the breaking of the knives 
32 and choking of the chopper, nonetheless, elements 28 
are capable of passing through relatively heavy bunches 
of straw without de?ecting in that manner and without 
need of excessive power requirements. In fact, these fea 
tures, coupled with the fact that the entire unit 12 is 
relatively light, make it possible to substantially reduce 
the power requirements of the chopper. 
A basic advantage of the rotor 12 is the fact that its 

wearing parts are locked into a ?xed position during nor 
mal use, resulting in long endurance and satisfactory per 
formance. Its construction also necessitates but a mini 
mum amount of balancing since the parts thereof are 
uniform and no Welding is required. It folds readily and 
is, therefore, convenient for shipping, and the simple way 
in which the brackets or mounts 34 are attached to the 
rotor shaft 16, is a de?nite advantage. They can be in 
dividually removed without need of disassembly of the 
entire apparatus 12. 

In Fig. 5 it is seen that the same effect may be attained 
in a chopping device 1128 that includes an arm 130 and 
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a knife 132. Blade 132 is rectangular but is not laterally 
bent as in blade 32. And, in lieu of extension ‘62, two 
fasteners 160 are employed to attach the same to arm 
130. A terminal end portion 131 is provided in arm 130 
by bending the same laterally and it is to this portion 131 
that blade 132 is releasably ?xed. 
Having thus described the invention what is claimed as 

new and desired to be secured by Letters Patent is: 
1. In a rotatable apparatus, a shaft; a plurality of 

chopping devices; a number of mounts for attaching said 
devices to the shaft, each including a pair of elongated 
?xtures engaging the shaft in diametrically opposed rela- _, 
tionship and extending radially therefrom in opposite di 
rections, each ?xture being transversely U-shaped, present 
ing a pair of legs and a bight, the bights being parallel, 
each leg having a shaft clearance notch, said legs being 
in interleaved relationship, and said shaft being between 
the bights; means pivotally securing a device to each ?x 
ture respectively between the legs thereof; a number of 
elongated bars parallel with the shaft and engaging said 
bights; and a pair of elongated fasteners for each mount 
respectively, one on each side respectively of the shaft 
and extending through the bights in perpendicular rela 
tionship thereto, said fasteners clamping the legs to the 
shaft and the bars to the mounts, each device including 
an arm normally engaging the proximal bight and swing 
able away from said proximal bight about its pivot. 

2. In a rotatable apparatus, a shaft; a plurality of 
chopping devices; a number of mounts for attaching said 
devices to the shaft, each including a pair of elongated 
?xtures engaging the shaft in diametrically opposed rela 
tionship and extending radially therefrom in opposite 
directions, each ?xture being transversely U-shaped, 
presenting a pair of legs and a bight, the bights being 
parallel, each leg having a shaft clearance notch, said legs 
being in interleaved relationship, and said shaft being 
between the bights; means pivotally securing a device 
to each ?xture respectively between the legs thereof; a 
number of elongated bars parallel with the shaft and en 
gaging said bights; and a pair of elongated fasteners for 
each mount respectively, one on each side respectively of 
the shaft and extending through the bights in perpendicu 
lar relationship thereto, said fasteners clamping the legs 
to the shaft and the bars to the mounts, each device in 
cluding an arm normally engaging the proximal bight 
and swingable away from said proximal bight about its 
pivot, each arm being arched away from the proximal 
bight in a direction counter to the normal direction of 
rotation of the apparatus. 

3. In a rotatable apparatus, a shaft; a plurality of chop 
ping devices; a number of mounts for attaching said de 
vices to the shaft, each including a pair of elongated ?x 
tures engaging the shaft in diametrically opposed re1ation~ 
ship and extending radially therefrom in opposite direc 
tions, each ?xture being transversely U-shaped, presenting 
a pair of legs and a bight, the bights being parallel, each 
leg having a shaft clearance notch, said legs being in in 
terleaved relationship, and said shaft being between the 
bights; means pivotally securing a device to each ?xture 
respectively between the legs thereof; a number of elon 
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gated bars parallel with the shaft and engaging said bights; 
and a pair of elongated fasteners for each mount respec 
tively, one on each side respectively of the shaft and ex 
tending through the bights in perpendicular relationship 
thereto, said fasteners clamping the legs to the shaft and 
the bars to the mounts, each device including an arm nor* 
mally engaging the proximal bight and swingable away 
from said bight proximal about its pivot, and a knife 
secured to each arm respectively remote from the mounts. 

4. In a rotatable apparatus, a shaft; a plurality of chop 
ping devices; a number or" mounts for attaching said de 
vices to the shaft, each including a pair of elongated ?x 
tures engaging the shaft in diametrically opposed rela 
tionship and extending radially therefrom in opposite di 
rections, each ?xture being transversely U-shaped, present 
ing a pair of legs and a bight, the bights being parallel, 
each leg having a shaft clearance notch, said legs being 
in interleaved relationship, and said shaft being between 
the bights; means pivotally securing a device to each ?x 
ture respectively between the legs thereof; a number of 
elongated bars parallel with the shaft and engaging said 
bights; and a pair of elongated-fasteners for each mount 
respectively, one on each side respectively of the shaft and 
extending through the bights in perpendicular relationship 
thereto, said fasteners clamping the legs to the shaft and 
the bars to the mounts, each device including an arm 
normally engaging the proximal bight and swingable away 
from said bight proximal about its pivot, and a knife se 
cured to each arm respectively remote from the mounts, 
each knife having a terminal end extending laterally out 
of the plane within which the proximal arm rotates. 

5. In a rotatable apparatus, a shaft; a plurality of chop 
ping devices; a number of mounts for attaching said de 
vices to the shaft, each including a pair of elongated ?x 
tures secured to the shaft in diametrically opposed rela 
tionship and extending radially therefrom in opposite di 
rections, each ?xture being transversely U-shaped, present 
ing a pair of legs and a bight, the bights being parallel 
and said shaft being between the bights; and means pivot 
ally securing a device to each ?xture respectively between 
the legs thereof, each device including an arm normally 
engaging the proximal bight between the corresponding 
legs of the latter and swingable away from said proximal 
bight above its pivot, each of said arms being arched away 
from the proximate bight in a direction counter to the 
normal direction of rotation of the apparatus. 

6. The invention of claim 5, and a knife secured to 
each arm respectively remote from the mounts. 

7. The invention of claim 6, each knife having a ter 
minal end extending laterally out of the plane within 
which the proximal arm rotates. 
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