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My invention relates generally to soil~-condi-
tioning apparatus and, more specifically, to im-
provements in soil pulverizers or pulverizer har-
TOWS.

Soil pulverizers customarily used hitherto have
had disadvantages in that, when the type using
a number of pulverizer rings rigidly mounted or
journalled on a relatively long shaft is moved
over uneven terrain, the shaft is subjected to
bending strains sufficient to cause early crystalli-
zation and subsequent breakage thereof; and in
the case of pulverizers made into an integral unit
from cast iron ore steel, the cost of the same
has been prohibitive. Moreover, when traversing
irregular terrain, a rigid pulverizer would tend
to bridge hollow spots and the soil therein would
be neglected. :

The primary object of my invention is the pro-
vision of a pulverizer which is capable of en-
gaging the soil over its entire length regardless
of irregularities in the terrain. .

Another object of my invention is the provision

of a soil pulverizer having a plurality of pulveriz-.

ing rings in side-by-side relationship and in
which the running clearance between said pul-
verizing rings is adjustable.

Still another object of my invention is the
provision of a soil pulverizer in which broken or
worn parts are quickly and easily replaced.

A still further object of my invention is the
provision of a soil pulverizer which is relatively
simple and inexpensive to build, rugged in con~
struction, efficient in operation, and extremely
durable in use.

Other highly important objects and advantages
of my invention will become apparent from the
following detailed specification, appended claims,
and attached drawings.

Referring to the drawings, in which like char-
acters indicate like parts throughout the several
views: ’

Fig. 1 is a view in plan of my improved soil
pulverizer;

Fig. 2 is a view in side elevation of the structure
of Fig. 1;

Fig. 3 is an enlarged fragmentary section,
taken on the line 3—3 of Fig. 2;

Pig. 4 is a view, partly in side elevation and
partly in cross section, on an enlarged scale,
taken on the line 4—4 of Pig. 1;

Fig. 5 is a fragmentary vertical section, some
parts broken away, taken substantially on the
line 5—5 of Fig. 2; and

Pig. 6 is a fragmentary perspective view of an
end portion of one of the rotors of my invention.
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Referring with greater particularity to the
drawings, the numeral | indicates, in its entirety,
a generally rectangular frame comprising spaced
parallel front and rear frame members 2 and 3

" respectively and opposed .end frame members 4.

The frame members 2, 3, and 4 are preferably
made of angle iron or the like welded together;
and the frame { is reinforced at its corners by
angle braces 5. A drawbar 6 is hingedly secured
to the central portion of the front frame mem-
ber 2, as indicated at T, and is braced by a pair
of angularly-disposed brace members 8 having
their front ends rigidly secured to angle brackets
9 welded to the intermediate portion of the draw-
bar 6. The rear ends of the brace members 8
are each secured to opposite end portions of the
front frame member 2 by pivotal connections 10.
It will be seen, by reference to Fig. 1, that the
pivet connections T and I8 are in axial align-
ment. At its front end, the drawbar & is pro-
vided with a bifurcated coupling element I
adapted to be secured to a tractor or other suit-
able pulling means. A generally vertically-
extending bracket 12 is provided at its upper end
with a rearwardly-extending tongue I3 having
an aperture 14 therein for coupling to other
agricultural equipment . such as the fertilizer
spreader, seeder, and the like.

I provide a pair of rotors 15 journalled for rota-
tion in the frame [ in tandem relationship. Each
rotor 15 comprises a plurality, preferably four, of
axially-extending circumferentially-spaced bars
18 made from angle iron or the like and secured
together, adjacent their opposite ends, by head
elements IT. and 18 welded or otherwise secured
thereto. Elements {7 and 18 are preferably rela-
tively heavy plates and extend between the longi-
tudinal bars I8 at right angles to one another.
The plates 17 and {8 are provided with aligned
central apertures for the reception of a shaft 18.
The inner end portion of the shaft 19 extends
through a bracket 28 welded to the head element
i1 (see particularly Fig. 5). A nut-equipped bolt
21 extends through aligned apertures in the
bracket 20 and inner end portion of the shaft 19,
whereby to lock the shaft 19 against rotary and
endwise movement with respect to its cooperating
retor 15. The axially outer end portions of the
shafts 19 of each rofor 5 are journalled in
aligned bearings 22 that are rigidly secured to
the end frame members 4 by means of nut-
equipped bolts or the like 23.

Mounted on each of the rotors {5 is a. plu-
rality of ‘ground-engaging pulverizing rings 24,
preferably made from cast iron or the like. The
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rings 24 are in side-by-side relationship on the
rotors 15 and are adapted to rotate independ-
ently of each other and of their cooperating
rotors 18. Each pulverizing ring 24 is also free
for independent floating movement in a gen-
erally radial direction with respect to its co-
operating rotor (5 and adjacent pulverizing
rings. With reference to the above, it will be
seen that the inner diameter of each ring 24 is
greater than the diameter of g circle inscribed
by the radially outer limits of the bars 6. The
inscribed circle is shown by broken lines in Fig.
4 and designated by the character A. Each ring
24 is provided with annular ground-engaging sur-
faces 25 which converge radially outwardly and
terminate in a scalloped edge 26. .Adjacent:their
inner diameters, the rings are provided with
relatively flat end wall portions:27-which-provide
abutting surfaces between adjacent rings. The
surfaces 27 are preferably machined so that a
relatively smooth surface is presented by one
ring to adjacent rings.

It will be noted, by reference to Fig. 1, that the
pulverizing rings 24 of one rotor {5 are staggered
with relation to the pulverizing rings 24 of the
other rotor 5. I provide novel means for lock-
ing -the rings 24 on their respective rotors (5
comprising abutment plates 28, one each on op-
posite ends of each bar 16, and movable axially
of the rotors 15 on studs 29. Studs.29.are rigidly
secured at their inner ends to lugs 30 welded
to opposite end portions of the bars 16, Inter-
posed between each abutment plate 28 and its
cooperating lug 30 is a plurality of spading
washers 31. The number of spacing washers be-
tween each abutmerit plate 28 and cooperating
lug 30 determines the amount of running ¢élear-
ance between each pulverizing ring 24 and its
adjacent ring. Nuts or burrs 32 are screw-
threaded on the outer ends of the studs 29 and
cooperate with the spacing washers 31 to secure
each abutment plate 28 in desired set position.
It will be seen, by reference to Figs. .2 and 4,
that the abutment plates 28 project radially out-
wardly of the rotors {5 to engage the outer end
wall portion 27 of the outermost pulverizing
rings 24 on each rotor 15, whereby to .engage
the same and limit axial movement of the rings
24 with respect to their respective rotors. As
indicated in 'Fig. 5, a slight clearance is initially
produced between the outermost ring 24 and
adjacent abutment plates 28 to permit inde-
pendent free floating action of each ring 24 with
respect to its cooperating rotor 15. As the ma-
chine is used and wear occurs on the abutting
walls 27 of each ring 24, spacing washers 31 may
be removed to compensate for such wear, thus
maintaining a predetermined working clearance
between the rings 24 and abutment plates 28.

During movement of my improved pulverizer
through a field, occasional irregularities in ter-
rain are encountered, such as small hollows, or
stones which may be projected above the nor-
mal surface of the ground. When the pulverizer
moves over a hollow having less breadth than
the length of the pulverizer rotor, a number of
the pulverizing wheels 24 will, under the action
of gravity, drop downwardly into the hollow
portion independently of those rings which are
on higher ground. The downward movement of
the rings 24 traversing the hollow is limited
either by the depth of the hollow or by the dif-
ference between the inner diameter of the ring
and the diameter of the inscribed circle A, which-
ever is less. I have found that most of these
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hollows are sufficiently shallow to permit their
being adequately pulverized with the arrange-
ment illustrated. In the event that a stone is
encountered during the traverse of my improved
machine through a field, the pulverizing ring or
rings 24 which strike the stone will ride there-
over while lifting the rotor (5. However, the
remaining rings 24 will remain at the ground
level so that only the rings 24 which strike the
stone, the relatively light-weight rotors 15, and
the frame | are affected thereby; and breakage
of pulverizing rings 24 is thereby held to a

‘minimum,

It should be noted that rotation of the rings

24 ‘about the axes of their rotors (5 causes a
‘corresponding rotation in the rotors (5. Hence,

during a long period of use, there is little, if any,
appreciable wear between the radially outer ex-
tremities of the bars (6 and the inner periph-
eral surfaces of the rings 24, The use of a
plurality of bars 16 of angle iron and the par-
ticular arrangement of the head elements 17 :and
{8 thereon provides a rotor of extreme rigidity
and strength. The rigid rotor, combined with
the arrangement of floating pulverizer rings, pro-
vides a machine which is extremely efficient in
operation and of long useful life. Should any of
the pulverizing rings 24 become broken, replace-
ment thereof is quickly and easily effected, simply
by removing the bearings 22 from the end frame
members 4 and the abutment plates 28 from their
respective studs 29. With the bearings 22 re-
moved from the frame member 4, the frame |
can be lifted away from the rotor and the broken
ring or rings 24 replaced. In the event of ex-
cessive wear of the shaft 19 in its bearing 18, the
same may be replaced by merely removing the
nut-equipped bolt 21.

From the above description of the structure,
wherein each rotor is polygonal in cross-section,
it is to be observed, that in the operation thereof
the bars 16 provide circumferentially spaced ax-
ially extending external bearing surfaces which
provide load-bearing fulerum points, and that
such load-bearing fulcrum points .successively
transmit the load of the.rotor and frame to the
rings and providing at such times fulerum points
about which the rotor swings forwardly within
the rings to bring other rotor surfaces into abrupt
hammer-like contact with the inner surfaces of
the rings tending to displace collected earth and
imparting a step of .forward movement to the
rings. With such construction, the rings ad-
vance intermittently under constant advance-
ment of the frame and rotor, and the rotor re-
volves at a higher rate of speed than the rings
by virtue of diameter differential between the
rotor and the cooperating inner surfaces of the
rings.

My invention has been tested commercially and
found to be adequate for the accomplishment of
the objectives set forth; and, while I have shown
a commercial embodiment thereof, the same is
capable of modification without departure from
the spirit and scope of the invention as defined
in the claims.

What I claim is:

1. In a .device of the class described, a frame,
aligned bearings in said frame, a pair ‘of stub
shafts journalled one each in one of said bearings
and .projecting axially inwardly thereof, an elon-
gated rotor comprising a plurality of circum-
ferentially-spaced axially-extending cross-sec-
tionally angular bars and head elements rigidly
secured to said bars at their opposite end portions,
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the inwardly-extended ends of said shafts being
removably secured one each to one of said heads
concentric with said rotor, a plurality of ground-
engaging rings loosely mounted on said rotor in
side-by-side relationship for free independent ro-
tation and generally radial fioating movements
thereon, whereby each of said rings is free to
move upwardly and dewnwardly independently
of the others in following irreguiarities of ground
contour, stcp meang limiting axial movements of
said rings on said rotor, said stop means including
a lug projecting radially outwardly from each of
said bars adjacent opposite ends thereof, studs
projecting axially outwardly from said lugs be-
yond the cutermost of said rings, a plurality of
spacer elements on said studs, abutment elements
carried by said studs engageable with the axially
outer surfaces of the said outermost rings in all
positions thereof radially with respect to said
rotor, and locking nuts on said studs for clamping
said abutment plates against said spacer ele-
ments.

2. In a device of the class described, a frame,
aligned bearings in said frame, a pair of stub
shafts journalled one each in one of said bear-
ings and projecting axially inwardly thereof, an
elongated rectangular rotor comprising a plu-
rality of circumferentially-spaced axially-extend-
ing cross-sectionally angular bars and head ele-
ments rigidly secured to said bars at their oppo-
site end portions, the inwardly extended ends of
said shafts being removably secured one each to
one of said heads concentric with said rotor, a
plurality of ground engaging rings loosely mount-
ed on said rotor in side-by-side relationship for
free independent rotation and generally radial
floating movements thereon, whereby each of said
rings is free to rotate and to move upwardly and
downwardly independently of the others in fol-
lowing irregularities of ground contour, and stop
means limiting axial movements of said rings on
said rotor, said stop means comprising a plurality
of radially projecting lugs adjacent opposite ends
of said rotor, a stud on each of said lugs pro~-
jecting axially outwardly beyond the outermost
rings on said rotor, an abutment plate carried
by each of said studs, said abutment plates being
engageable with the outer surfaces of the outer-
most rings in all positions thereof radially with
respect to said rotor, and means for locking said
abutment plates in predetermined positions on
said studs.

3. In a soil pulverizer, 2 frame adapted to be
advanced over a ground surface to be treated, a
laterally extending rotor journalled in said frame,
said rotor comprising a cross-sectionally polyg-
onal structure defining a plurality of circumier-
entially spaced axially extending external bear-
ing surfaces providing load-bearing fulerum
points, a plurality of ground engaging rings each
having a circular inner surface of materially
greater diameter than that of a circle circum-
seribing the rotor and loosely mounted on the
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rotor for independent rotation and for radial and
longitudinal swinging movements with respect
thereto, the rings transmitting the entire load
of the frame and rotor to the ground, the load
bearing fulerum points of the rotor successively
transmitting the load of the rotor and frame to
the rings and providing at such times fulecrum
points about which the rotor swings forwardly
within the rings to bring other rotor surfaces
into abrupt hammer-like contact with the inner
surfaces of the rings tending to displace collected
earth and imparting a step of forward movement
to the rings, the rings thus advancing intermit-
tently under constant advancement of the frame
and rotor, and the rotor revolving at a higher
rate of speed than the rings by virtue of diam-
eter differential between the rotor and the co-
operating inner surfaces of the rings.

4, The structure defined in claim 3 wherein
said cross-sectionally polygonal structure com-
prises four angle bars equally spaced circumfer-
entially of the rotor and having the two edges
of each in said circumseribing circle, thereby pro-
viding eight load-bearing fulecrum points com-
prising a pair thereof adjacent each corner of
the polygonal structure.

5. The structure according to claim 3, to-
gether with a second rotor journalled in said
frame in parallel and spaced relation to the first
rotor and of the same construction thereof, said
second rotor being provided with a plurality of
ground-engaging rings in laterally staggered re-
lation to the rings on the first rotor.

6. The structure according to claim 3, wherein
said rotor comprises a plurality of circumferen-
tially spaced axially-extending angle bars hav-
ing their edges in said circumscribing cirele, to-
gether with stop means limiting axial movements
of said rings on said rotor, said stop means in-
cluding a lug projecting radially outwardly from
each end of each of said bars, studs projecting
axially outwardly from said lugs to points beyond
the outermost of said rings, a plurality of spacer
elements on said studs, abutment elements car-
ried by said studs engageable with the axially
outer surfaces of said outermost rings, and lock
nuts on said studs for clamping said abutment
plates against said spacer elements.

7. The structure according to claim 3, wherein
said cross-sectionally polysonal rotor structure
comprises at least four circumferentially-spaced
axially extending external bearing surfaces.

EBENHARD S. GANDRUD.
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