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Bottom loading in-line crop baler

FIELD OF THE INVENTION

The present invention generally relates to crop
balers of the type which are fed with crop materials up
through the bottom of the bale chamber and, more par-
ticularly, 1is concerned with a bottom loading in-line
crop baler that has a stuffer assembly that moves
through a generally kidney shaped path of travel for
loading the baiing chamber with successive charges of
crop materials.

DESCRIPTION OF THE PRIOR ART

Prior underfed balers have, for the most part,
utilized a pair of separate feeder devices for moving
crop materials from the discharge point of the crop
pickup to the Dbaling chamber itself. For example, in
White U.S. Pat. No. 4,157,643, a first rotary device at
the mouth end of the loading duct sweeps material into
the duct and fills the latter until such time as a
second device in the form of a stuffing fork commences
its cycle to stuff the charge up into the bottom of the
baling chamber.

i Similarly in Swenson et al. U.S. Pat. No. 4,
257,550, a first rotary device at the lower mouth end
5f the duct sweeps material into the open mouth and up
into the duct where it is thereupon stuffed up into the
bale chamber by a second device in the form of a loadi-
ing fork.

The baler in Murray U.S. Pat. No. 3,552,109
uses a single stuffing fork to take materials from the

pickup and 1ift the same up through the duct into the
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bottom of the chamber, but in this machine the stuffer
is incapable of loading a charge which extends across
the full vertical height of the baling chamber. Instead,
each cycle of the stuffer simbly adds another small wad
of material to those already collected in the Dbale
chamber, each wad being considerably smaller than that
which is reguired to fill the entire area of the
chamber vertically and horizontally across the front
space of the bale forming therein. The crop package
which results from this machine is of relatively low
density made up of many discrete, independent wads or
bundles of crop materials throughout all areas of the
package instead of a series of rectangular, dense
"flakes" compacted together along the length of the
bale and each of which corresponds in height and width
to the internal configurations of the bale chamber.

The baler in Ratzlaff U.S. Pat. No. 4,524,574
also uses a single stuffing fork to take materials from
the pickup and lift the same up through the duct into
the bottom of the chamber, but this machine requires
the use of a cam follower riding within a cam track in
order that the single feeder can handle the dual func-
tions of both receiving the materials from the pickup
and moving them through a long loading duct into the
bale chamber. Although this baler is capable of making
high quality crop bales, the cam follower and cam track
arrangement are relatively expensive to construct and
maintain.

Consequently, a need exists for a single stuffer

assembly that is relatively inexpensive to construct
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and maintain, and that can handle the dual functions
of both receiving the crop materials from the pickup
and moving the materials through a long loading duct
into the bale chamber.

SUMMARY OF THE INVENTION

Accordingly, the present invention provides =a
bottom loading in-line crop baler designed to satisfy
the aforementioned needs to overcome the aforementioned
shortcomings of the prior practices. The present in-
vention provides an under-fed baler capable of making high
quality crop bales and utilizing but a single stuffer
assembly to delivér successive charges of crop
materials from the pickup apparatus to the baling
chamber. Furthermore, the stuffer assembly of the
present invention is able to utilize a relatively un-
complicated fork, rotary drive and control structure

arrangement by positioning the gathering conveyors,
deposit zone and entry mouth of the duct back underneath

the axis of rotation of the rotary drive of the fork.

BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 is a fragmentary side elevational view
of & baler constructed in accordance with principles
of the present invention, portions thereof being removed
for clarity to reveal details of construction, and
various phantom lines being utilized to illustrate
operating positions of the cooperating components of
the baler; and

Figure 2 1is a fragmentary transverse cross-
sectional view of the baler taken substantially along

line 2-2 of Fig. 1.
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DETAILED DESCRIPTION

The baler of the present invention includes =a
long, generally horizontally extending bale, chamber 10
of rectangular cross-sectional configuration which is

mounted on ground wheels 12 for advancement along a

path of travel as determined by a towing vehicle (not

shown) connected to the front end of a tongue 14 which
projects forwardly from bale chamber 10. As is ap-
parent, the chamber 10 has its longitudinal axis lying
in a fore-and-aft direction with respect to normal path
of travel of the baler.

A plunger 16 is housed within the chamber 10 for
reciprocation in a fore-and-aft direction between a
full retracted position illustrated in solid lines and
a full extended position denoted by phantom lines. A
pitman and crank assembly 22 pivotally coupled with the
plunger 16 and fixed to a main transverse drive shaft
24 across the forward end of the bale chamber 10 1is
operable to drive the plunger 16 in a reciprocating
motion.

"The bale chamber 10 is spaced above the ground
and has a long, tubular loading duct 26 depending
therefrom through which crop materials can be conveyed
to the bale chamber 10. The duct 26 is at least as long
as the chamber is tall, and preferably is on the order
of twice the height of the chamber 10. A rectangular
opening 28 in the bottom wall or floor 30 of chamber
10 communicates directly with the open upper end of
the duct 26 for admitting crop materials into the

chamber 10. As illustrated in Fig. 1, the plunger 16
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moves back and forth across the opening 28 during its
reciprocation.

The duct 26 is generally rectangular in cross
section having a pair of opposite sidewalls 32 (onl&
one being shown), a curved bottom wall 34, and _é
curved, longitudinally slotted top wall 36. The'walls
32, 34 and 36 terminate at their forward ends in an
open entry mouth 38 which is slightly wider than the
bale chamber 10 as a result of a laterally outward
flare being imparted to the duct 26 as the mouth there-~
of is approached.

A crop pickup 40 is spaced forwardly from the
mouth 38 generally below the latter and extends trans-
versely outwardly in opposite directions beyond the
lateral confines of the duct 26. This is shown for
example in Fig. 2, wherein it will be seen that the
pickup is substantially wider than the mouth 38 of the
duct 26. A pair of transversely extending troughs 42
are disposed immediately rearwardly of the pickup 40
and slightly above the latter. Troughs 42 extend in-
wardly from the opposite lateral extremes of the pickup
40 and terminate at their inner ends adjacent the mouth
38. A pair of separate conveyors in the form of augers
44 and 46 are disposed within the troughs 42 and rotate
about their longitudinal axes for the purpose of con-
veying crop materials from the outer, lateral reaches
of the pickup 40 into the center of the machine in
alignment with the mouth 38. The augers 44, 46 are
spaced apart at their innermost ends immediately for-

wardly of the mouth 38 and define a zone of deposit 48
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for the crop materials which have been center-gathered
thereby. The pickup 40 and the augers 44, 46 may col-
lectively be thought of in a broad sense as apparatus
forwardly of the mouth 38 for picking up crop materials
from the ground as the baler is advanced and for con-
veying such materials into the deposit zone 48 for sub-
sequent entry into the duct 26 through the mouth 38.

A  stuffer assembly broadly denoted by the
numeral 50 is positioned directly above the conveyors
44, 46 and generally below the bale chamber 10 1in
disposition for taking materials from the zone 48 and
sweeping the same up the duct 26 and into the bale
chamber 10 in timed relationship with reciprocation of
the plunger 16. Such assembly includes a fork 52 whose
crop-engaging tip 53 moves in a generally kidney-shaped
path of travel 54 during the stuffing action.

The fork 52 is provided with a transverse
mounting tube 55 to which are attached a series of
four laterally projecting, rigid fingers 56 spaced
along the tube 55, the outer ends of the fingers 56
defining the tip 53 .0f the fork. Tube 55‘is in turn
rockably received on a transverse shaft 57 which spans
and 1s rigidly affixed at its opposite ends to a pair
of crank arms 58 and 59 forming part of a drive 60 for
the fork 52.

The right arm 59 (as viewed from the rear of
the machine) has a transverse, outwardly extending stub
shaft 61 fixed thereto at its rear end which is in turn
Journalled by bearings 62 for rotation about a

transverse axis defined by stub shaft 61. Likewise, the



left arm 58 (as viewed from the rear of the machine)
has its own transverse, outwardly extending stub shaft
63 fixed thereto at 1its rear end which is in turn
journalled for rotation by bearings 64 about an axis
5 coinciding with that of stub shaft 61. The stub shaft
63 projects further outwardly than stub shaft 61 and
has a drive ‘sprocket 65 fixed thereto which is
entrained by an endless chain 66 coupled with a power
train 67 supplying driving power to the stub shaft 62..
10 The transverse shaft 57 (and tube 55) is thus
driven in a circular path of travel about the axis of
stub shafts 61, 63 and in a counterclockwise direction,
as viewed in Figure 1, when the power train 67 1is
activated. However, the action of the tip 53 is kidney-
15 shaped rather than circular through the presence of
control structure broadly denoted by the numeral 68.
Such control structure 68 includes a crank 6% rigidly
secured to the tube 55 adjacent the right end of the
latter and a stiff link 70 pivotally coupled at one
20 end to crank 69 and at the other end to the proximal
..8side of the bale chamber 10 at the point abéve and
rearwardly of the axis of the stub shafts 61, 63. The
fingers 56 are disposed for projecting through clearan-
ce slots 71 in the top wall 36 of the duct 26 during

25 operation.

The augers 44 and 46, the deposit zone 48, and
the mouth 38 of the duct 26 are positioned back under-
neath the axis of rotation of the rotary drive 60 such
that the tip 53 of the fork 52, when in its forwardmost

30 position as illustrated in phantom lines in Fig. 1, is
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extended forwardly of the deposit zone 48. This
relative positioning allows the fork tip 53 to plunge
down from its forwardmost position at a point for-
wardly of deposit zone 48 and the mouth 38 of the duct
26 to insure that a full "bite" of the crop center-
gathered by augers 44, 46 is swept into duct 26. There-
after the fork 52 sweeps rearwardly and upwardly
through the remainder of the duct 26 along the lower
stretch of the path of tfavel 54 and advances the
charge of crop materials into the baling chamber 10.

A knife 72 is located at the base of plunger 16
along 1ts rearmost edge for cooperating with the
stationary knife means 74 1located along the rear
extremity of the opening 28 to the bale chamber 10.

The baler 1s also provided with knotter or wire
tying mechanism 76 for binding a bale after formation
within the chamber 10. It will be appreciated in this
respect that such mechanisms may include a set of
knotting needles 78 which are normally maintained below
the chamber 10 awaiting periodic actuation, at which
time they swing upwardly through the bale chamber 10
as a strand of twine or wire 1is looped through the
formed bale.

OPERATION

As the baler is towed along its path of travel,
the plunger 16 peciprocates continuously within the
bale chamber 10 back and forth across the opening 28
to pack charges of material introduced from the duct
26 against previously compacted materials disposed

rearwardly from the opening 28. In this respect, as
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will be well understood by those skilled in the art,
the baler operates in the nature of zn extrusion type
baler in which a rearmost discharge opening 11 of the
bale chamber 10 is constricted with respect to
portions upstream therefrom so as to induce a resistan-
ce to the rearward movement of bale materials through
the chamber 10, thereby causing compaction of each new
charge of material introduced into the chamber 10
packed rearwardly by the piunger 16. Although not shown
in the drawings, it will be understood by those skilled
in the art that suitable retaining hay dogs or the like
are used in connection with the bale chamber 10 for
holding a freshly compacted charge of materials against
retrograde, forward movement after being pressed rear-
wardly by the plunger 16 to a position behind the
opening 28. Thus, the opening 28 is renderegd clear and
open for the next introduction of a charge from the
duct 26.

Upon being lifted off the ground by the pickup
40, the crop materials encounter the center gathering
augers 44, 46 and are moved inwardly along the troughs
42 until reaching the deposit zone 48 immediately in
advance of the eﬁtry mouth 38 of the duct 26. The
augers 44, 46 are rotated in a manner about their lon-
gitudinal axis so as to carry crop materials along
their top surfaces, thus facilitating engagement by the
fork 52 when the materials reach zone 48. Due to for-
ward ground travel of the baler and the momentum of
those incoming crops located in the center of pickup

40, the centered materials move directly into the mouth
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38 and begin to accumulate within the duct 26 itself.
There they remain for the short time it takes for the
fork 52 to complete a previous revolution and sweep
downwardly through zone 48.

As a result of the special relationship between
the deposit zone 48 of augers 44, 46 ancd the overhead
stuffer, assembly 50, 1i.e., the deposit zone 48 1is
directly below shaft 61 of the drive for stuffer 50, a
considerably less complicated and 1less costly stuffer
can be utilized than the stuffer of U.S. patent
4,524,574, Yet, performance of the baler remains at an
acceptably high 1level so that properly shaped and

densified bales are produced by the machine.



CLAIMS:

1. A crop baler comprising:

- a generally horizontally disposed baling chamber
(10) extending in a fore-and-aft direcfion with respect
to the path of travel of the baler;

- a plunger (16) mounted for reciprocation within
said chamber in said fore-and-aft direction,

- sald chamber having an entrance opening (28) in
a lower wall (30) thereof over which said plunger
passes during said reciprocation;

- a tubular loading duct (26) depending from said
chamber with its upper end in direct communication
with said opening and having a length which is at least
as great as the vertical dimension of said chamber,

- said duct curving downwardly and forwardly from
said opening, having a longitudinally slotted top wall
(36) and terminating in a forwardmost end defining an
open, crop-receiving mouth (38);

- apparatus (40) forwardly of said duct for
picking up crop material from the ground as the baler
moves along said path of travel;

- conveying means (44, 46) adapted to receive
picked up crop materials in locations laterally out-
board of the opposite lateral confines of said mouth
and to converge the same inwardly to a point aligned
fore-and-aft with the mouth,

- said conveying means including a pair of later-
ally spaced apart conveyors (44, 46) terminating in-
wardly adjacent said opposite confines of the mouth to

define a deposit zore (48) between the opposed inner
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ends of the conveyors and immediately in front of the
mouth; and

- a stuffer assembly (50) directly above said con-
veyors and operable to load the baling chamber with
successive charge of crop materials from said mouth of
the duct 1in timed relation to reciprocation of the
plunger,

- said stuffer assembly including a fork (52); a
continuously rotating drive (60) pivotally coupled
with the fork for driving the 1latter, and control
structure (68) connected to the fork in a manner to
cause a crop-engaging tip of the fork to move through
the duct in a generally kidney-shaped path of travel
(54) during each stuffing cycle of the fork,

- said conveyors (44, 46), said deposit zone (48)
and said mouth (38) of the duct (26) being positioned
back wunderneath the axis of rotation of said rotary
drive of the fork such that the tip (53) of the fork
(52) initially plunges down to the deposit zone between
the conveyors at a point forwardly of the mouth of the
duct, sweeps rearwardly and upwardly thereafter through
the remainder of the duct along the lower stretch of
its path of +travel, and then returns downwardly and
forwardly along the upper stretch of its path of travel
to the deposit zone.

2. A crop baler as claimed in Claim 1, wherein each
of said conveyors comprises an auger (44, 46) having
a longitudinal axis of rotation positioned back under-
neath the axis of rotation of said rotary drive (60) of

the fork (52).
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3. The baler as claimed in Claim 1, wherein said
conveying means conveys material to the zone from the
top of said conveying means.

4, The baler as claimed in Claim 1, wherein each
of said conveyors comprises an auger (44, 46) having
an end terminating at said zone, each of said augers
being rotatable so that it conveys materials from its
top and its inner end into said zone.

5. A crop baler as claimed in Claim 1, wherein the
tip (53) of said fork (52) extends forward of the
deposit =zone (48) immediately prior to plunging down

to the deposit zone.
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ABSTRACT:

Bottom loading in-line crop baler

The baler uses a single stuffer assembly (50)
to take crop materials from the center gathering augers
(44, 46) of the windrow pickup (40) and sweep such
materials upwardly and rearwardly through a loading
duct (26) into the béling chamber (10) via an opening
(28) in the bottom (30) of the latter. A single set of
side-by-side crop engaging forks (52) of the stuffer
assembly moves through a generally kidney shaped path
of travel (54) that includes extending the forks for-
ward of the deposit zone (48), plunging the tips (53)
of the forks down to the deposit =zone between the
augers at a point fobwardly of the mouth (38) of the
duct, sweeping rearwardly and upwardly thereafter
through the remainder of the duct along the lower
stretch path of fork travel, and then returning
downwardly and forwardly along the upper stretch of the
path of fork travel to the deposit zone. Such forks
are able to extend forward of the deposit zone by
positioning the augers, the deposit zone and the mouth
of the duct back underneath the axis of rotation of the
rotary drive (60) of the forks.

(Figure 1)
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