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United States Patent Office 3,141,485 
Patiented July 21, 1964 

3,4,485 
TOBACCO SHREDDER 

Charles W. Boner, Jr., and Curtis T. Houck, Richmond, 
Va., assignors to The Cardwell Machine Coascany, 
Richmond, Va., a corporation of Virginia 

Fied Dec. 4, 1962, Ser. No. 242,584 
2 Claims. (C. 146-17) 

The present invention relates in general to threshing 
machines of the general type having a rotary threshing 
element with radially extending arms constituting teeth 
or knives adapted to travel with respect to stationary 
blades or teeth, especially adapted for ripping and tear 
ing of leaf lamina from stems and large veins of tobacco 
leaves. 
More particularly, the present invention relates to the 

structure of the rotary threshing element having radial 
teeth to facilitate regulation of the static and dynamic 
balance of the rotary element. Heretofore, it has been 
difficult to achieve and maintain proper static and dy 
namic balance of the rotary threshing element of to 
bacco threshers and the like. 
The number and location of the radial teeth or knives 

is subject to wide variation, frequently uneven num 
bers of knives are mounted on the rotor which must 
be compensated for to provide proper balance, differ 
ences in the effective mass and shape of mass produced 
knives occur which introduce different balancing require 
ments, and Wear of the cutting edges of the knives occurs 
during use which produces a change in balance condi 
tions. 
An object of the present invention, therefore, is the 

provision of a novel threshing machine for tobacco leaves 
and similar products, wherein static and dynamic bal 
ance of the moving parts may be readily achieved and 
maintained. 
Another object of the present invention is the provi 

sion of a tobacco threshing machine having a novel 
rotor element provided with radially extending teeth, 
wherein means are provided for readily adjusting the 
Static and dynamic balance of the rotor. 
Another object of the present invention is the provi 

sion of a novel tobacco threshing machine of the type 
having a rotor element including a cylinder assembly 
formed of a plurality of spaced parallel circular plates 
keyed to a shaft and fixed in a group by lock rods, and 
radial teeth members interposed between selected pairs 
of said plates wherein adjustable eccentric balancing 
members are provided in said cylinder assembly to estab 
lish static and dynamic balance thereof. 

Other objects, advantages and capabilities of the pres 
ent invention will become apparent from the following 
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detail description, taken in conjunction with the accom 
panying drawings illustrating a preferred embodiment of 
the invention. 

In the drawings: . 
FIGURE 1 is a vertical section view of a threshing 

machine embodying the present invention, which section 
is taken transversely of the axis of rotation; 
FIGURE 2 is a side elevation, partly broken away, 

of the rotor assembly shown in FIGURE 1; 
FIGURE 3 is a vertical transverse section view taken 

along the line 3-3 of FIGURE 2; 
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FIGURE 4 is an enlarged detailed side elevation of 

one of the eccentric balancing discs; and 
FIGURE 5 is a fragmentary section view taken along 

the line 5-5 of FIGURE 1. 
Referring to drawings, wherein like reference char 

acters designate corresponding parts throughout the sev 
eral figures the tobacco threshing machine of the pres 
ent invention, indicated in general by the reference char 
acter 10, includes a housing or casing it having a pair 
of side walls 2, and an upstanding end wall assembly 
i4 at one end thereof, having an access door 4a, and 
an upstanding end wall assembly 15 forming the oppo 
site wall, which includes a pivoted concave access door 
i6. A leaf charging or inlet opening 7 is formed at 
the upper end of the housing 4 and the lower end of 
the housing is open to provide a large discharge open 
ing 8. 
A threshing rotor 9 is disposed within the housing 

1 directly below the charging opening 17, and includes 
a main shaft 20 journaled in bearing brackets fixed to 
the side walls E2. Supported on the main shaft 20 is a 
cylinder assembly 2i formed by a series of circular plates 
22 disposed in parallel planes in axial alignment with 
each other along the shaft 20. The circular plates 22 
are spaced from each other for the reception there 
between of rotor teeth or knives 23 which are secured 
against rotation with respect to their associated plates 
22 by parallel flanges 24. The flanges 24 are welded or 
otherwise fixed to the plates 22 and form sockets into 
which the inner end portions of the teeth 23 are snugly 
fitted. The teeth 23 are locked in place by means of 
rods 25 which extend parallel to the axis of the main 
shaft 20 and through selected ones of the holes 26 dis 
posed in equally circumferentially spaced relation along 
a circular path near the perimeter of each plate 22 con 
centric with the axis of the main shaft 20. The rods 
25 also extend through accommodating openings in the 
teeth 23. 
End plates 27, 28 are provided at the opposite ends of 

the cylinder assembly 2 to retain the circular plates 
22 and knives 23 in assembled relation, and include a 
central hub portion 29 having a circular opening there 
in sized to accommodate the main shaft 20 and inter 
rupted by keyway 29' into which is disposed a key 30 
which also extends into an elongated keyway 20' in the 
main shaft 20. A set screw 3A is also provided in the 
hub 29 to tightly press key 30 into the keyway 20' and 
restrain end plates 27, 28 and the cylinder assembly 21 
against axial displacement along the main shaft 20. End 
plates 27, 28 have suitable apertures therein, indicated 
at 32, and arranged in a pattern similar to that of the 
holes 26 in the circular plates 22 to receive the end por 
tion of the rods 25. Any suitable locking means such 
as disc washers 33 and cotter pins 34 or other known 
fasteners may be provided at the ends of the rods 25 to 
restrain the means in the desired assembly relation with 
the end plates 27, 28. 

It will be appreciated that many different tooth ar 
rangements may be provided in cylinder assembly 21, and 
that different static and dynamic balancing conditions 
will be obtained depending upon the particular tooth 
arrangement which is chosen. Further, teeth 23 may be 
aassembled in uneven numbers on the cylinder assembly 
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21 which obviously provides an unbalanced condition 
which has to be compensated for. Also variation in the 
weight, configuration and force moment effects of the 
teeth may be encountered due to variations occurring as a 
result of mass production. All of these features may be 
accommodated by providing some means for readily al 
tering the static and dynamic balancing condition of the 
Totor assembly, both at the factory and in the field so 
that the rotor assembly can be properly balanced not 
withsanding the many variations which might occur. 

Balance of the rotor is accomplished in the present in 
vention by means of eccentric disc balancing members 
35 having eccentrically disposed openings 36 therein to 
accommodate a supporting rod 37. The eccentric open 
ing 36 has a keyway 36' along a peripheral portion there 
of for receiving key 38 which projects into an elongated 
keyway 37', in the rod 37 and supports the eccentric disc 
35 for rotation with the rod 37. A number of eccentric 
disc members 35 are provided on each rod 37 at axially 
Spaced positions therealong, for example four eccentric 
discs members 35 spaced at opposite ends and at ap 
proximately 1 ft. intervals along rod 37 as illustrated in 
the accompanying drawings. Three sets of rods 37 and 
accompanying disc members 35 are provided in the em 
bodiment herein illustrated, spaced radially and circum 
ferentially relative to the axis of the main shaft 20. The 
ends of the rod 37 are threaded to receive socket heads 
39, 40, the socket head 39 at one end of the rod 37 being 
welded thereto to permit rotation of the rod 37 by a suit 
able tool, and being provided with a set screw 4 to bear 
against the adjacent end plate 28 to restrain rod 37 in a 
particular angular adjustment position. An indicating 
mark, such as the arrow 39', may be provided on the head 
39 to denote the angular position of the associated rod 
37 and the eccentric disc members 35 keyed thereon. 
The teeth 23 of the rotor 9 work against a concaye 

grid 42 which extends in substantially concentric rela 
tion below the rotor 9 so that the curvature of the 
grid 42 follows the axis of rotation of the rotor. The 
grid 42 may be formed of a concavely curved sheet metal 
plate which is provided with rows of zigzag shaped or 
other conventionally configurated slots or openings 43, 
and is spaced slightly from the outer ends of the teeth 
of the rotor to retain the material which is being threshed 
and prevent it from falling too quickly away from the 
region of the tooth action. 
To co-act with the teeth 23 in removal of leaf ania 

from stems and heavy veins, a plurality of stationary 
knives 44 are located to the right and left of the rotor 
99 slightly above the axis of the rotor, as viewed in 
FIGURE 1, the stationary knives 44 being disposed in 
side-by-side transverse alignment with their bases inserted 
in the slots of multislotted knife bars 45 which may 
conveniently be carried by parts of the access doors 4a 
and 16. Each slotted knife bar 45 may include two op 
posite end blocks 46 located at opposite ends of slotted 
walls 47 extending in parallel horizontal relation, the 
walls 47 being provided on their adjacent faces with al 
ternate ridges and grooves 48 and 49 providing slots into 
which the knives 44 may be inserted. The bases of the 
knives 44 and the end blocks 46 are apertured to receive 
therethrough locking rods 50 similar in construction and 
operation to the locking rods 25, of the rotor 9. Addi 
tional end plate members 51 are provided at the opposite 
ends of the slotted knife bars 45 and include a depend 
ing tab or tail 52 shaped to prevent the curved grid 42 
from becoming loose and shifting out of its normal posi 
tion into obstructing relation to the rotor teeth 23. 

In the operation of the invention to thresh tobacco 
leaves, the tobacco leaves introduced through the charg 
ing opening 7 are picked up by the teeth 23 of the rotor 
19 and advanced in a clock-wise direction, as viewed in 
FIGURE 1, along an arcuate path adjacent the concave 
grid 42. The teeth 23 advancing through the mass of 
tobacco leaves rips leaf lamina from the tobacco leaves 
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in the zone of the stationary knives 44 at the right and 
left of the rotor axis and over the extent of the grid 
42. When the tobacco is ripped to an appropriate small 
size, it then passes through the openings 43 in the grid 
member 42 and is discharged through the opening 18. 
The static and dynamic balance of the threshing rotor 

S9 can be readily adjusted at the factory by tightening 
the right hand socket head 40 to about thirty-five pounds 
of torque, and if desired pinning the socket head 40 
against further rotation relative to the associated rod 37 
by a suitable taper pin or the like, and then rotating the 
socket head 33 with a suitable tool to position the ec 
centric balancing members 35 on the associated rod 37 
so as to place the rotor 9 in balance. When the posi 
tion of all of the sets of balancing members 35 is prop 
erly established, the set screws 4 are tightened down to 
lock their associated socket heads 39 against movement 
relative to the adjacent end plate 28. Thereafter, if the 
rotor 19 gets out of balance due to any cause, the static 
and dynamic balance thereof can be readily re-established 
by loosening the set screws 4A and re-adjusting the posi 
tion of the balancing members 35 by rotation of the 
socket heads 39. Due to the arrangement and location 
of the sets of balancing members 35, substantial out of 
balance conditions can be compensated for, even to the 
point of compensating for uneven numbers of teeth 23 
where the design considerations require such an arrange 
ment, 
While but one preferred example of the present inven 

tion has been particularly shown and described, it is ap 
parent that various modifications may be made therein 
within the spirit and scope of the invention, and it is 
desired, therefore, that only such limitations be placed 
on the invention as are imposed by the prior art and 
Set forth in the appended claims, 
What is claimed is: 
1. In a rotor assembly for threshing machines and the 

like including a shaft, a group of circular discs of sub 
stantially planar configuration disposed in axial alignment 
in axially spaced parallel planes on said shaft, means for 
retaining said discs in fixed relation to each other and to 
Said shaft for rotation as a group with said shaft, elon 
gated radially projecting tooth members extending be 
yond the peripheries of said discs having inner end por 
tions disposed in the spaces between adjacent pairs of 
said discs, and means for fixing said tooth members in 
radially extending relation to said discs adjacent the 
peripheries of the latter at a plurality of circumferentially 
Spaced locations along said peripheries, the improvement 
comprising a plurality of balancing disc members each 
having an eccentric hole therein, parallel balancing rods 
extending in axially offset relation to said shaft through 
said discs at a plurality of circumferentially spaced loca 
tions relative to said shaft, means supporting a plurality 
of Said disc members on each of said balancing rods be 
tween selected pairs of said discs for rotary movement 
with their associated balancing rod, means external of an 
endmost one of said discs for rotating each of said balanc 
ing rods to dispose said disc members at selected angular 
positions to place the rotor assembly in static and dynamic 
balance, and means for releasibly locking said rods at their 
Selected angular positions. 

2. In a threshing machine having a rotary threshing 
element with radially extending teeth adapted to pass over 
and closely adjacent to a concave grid, the rotary thresh 
ing element comprising a horizontal shaft, a group of 
circular plates fixed to the shaft in axial alignment with 
each other and Spaced axially of the shaft to lie in parallel 
planes and receive end portions of the teeth therebetween, 
end plate members fixed on said shaft at opposite ends of 
said group of circular plates, means for fixing teeth in 
radially extending relation to said circular plates adjacent 
the peripheries of the latter at any of a plurality of cir 
cumferentially spaced positions along said peripheries, a 
plurality of balancing disc members each having an ec 
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centric hole therein, a plurality of balancing rods arranged means for releasably locking said rods at their selected 
in parallelism with said shaft and radially offset from said angular positions. 
shaft at a plurality of circumferentially spaced locations, References (Cited in the file of this patent 
means supporting a plurality of said disc members on each 
of said balancing rods between selected pairs of said discs 5 UNITED STATES PATENTS 
for rotary movement with their associated balancing rod, 1,314,575 Davidson --------------- Sept. 2, 1919 
means accessible from externally of the rotary threshing 2,760,492 Allen ----------------- Aug. 28, 1956 
element for rotating each of said balancing rods to dispose 2,963,921 Brough et al. ----------- Dec. 31, 1960 
said disc members at selected angular positions to place FOREIGN PATENTS 
the rotor assembly in static and dynamic balance, and 10 310,363 Great Britain ----------- Jan. 16, 1930 


