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Description
BACKGROUND

[0001] Agricultural implements for opening furrows in
the ground and depositing seed therein are well known.
One such agricultural apparatus is disclosed in U.S. Pat-
ent 7,216,596 B2. Such implements can form a plurality
of furrows extending longitudinally along the direction of
travel of the implement over the ground. Each furrow is
formed by a disk drill that is rotatably mounted on the
implement and cuts into the ground as the implement
passes through the field. The disk drill may be disposed
at an angle relative to the direction of travel, and also
may be disposed at an angle relative to adirection normal
to the ground over which it traverses (e.g., vertical, rela-
tive to a horizontally flat field). On one such implement
design, such disk drills are arranged in pairs laterally
across the implement and have one soil packing wheel
disposed behind each pairof disks. In such a pairof these
disks, the disks have the same diameter and are dis-
posed in a mirror-image orientation, side-by-side relative
to one another.

[0002] In the twin disk drill designs such as illustrated
in U.S. Patent 7,216,596, the disks are paired laterally
across the implement, with the two disks of each pair
being mounted in mirror image relation to one another.
The two paired disks are directly opposed and squeeze
soil and residue together as they rotate and pass through
the ground. In certain soil types and moisture conditions,
soil and residue will be held between the disks as they
rotate and then released so that the soil and residue are
deposited in front of the disks. This results in a non-uni-
form seed row with uneven depths of seed placement.

BRIEF SUMMARY

[0003] In one aspect, a seeder implement has a longi-
tudinal direction of travel on a ground surface and com-
prises a fork comprising a first spindle support arm that
supports a first spindle and a second spindle support arm
that supports a second spindle. A first disk drill is sup-
ported on the first spindle, wherein the first spindle is
oriented in a first orientation and at a first acute angle
relative to a lateral line perpendicular to the longitudinal
direction of travel. The first disk drill is oriented at a sec-
ond acute angle relative to the ground surface. A second
disk drill is supported on the second spindle, wherein the
second spindle is oriented in a second orientation and at
a third acute angle relative to the lateral line. The second
disk drill is oriented at a fourth acute angle relative to the
ground surface. The first disk drill is longitudinally offset
ahead of the second disk drill, and there are no structural
components between the first and second disk drills other
than the first and second spindles.

[0004] In another aspect, a seeder implement having
alongitudinal direction of travel on a ground surface com-
prises a fork comprising a first spindle support arm and

10

15

20

25

30

35

40

45

50

55

a second spindle support arm. The first spindle support
arm supports a first spindle and the second spindle sup-
port arm supports a second spindle. A first disk drill is
supported on the first spindle, wherein the first spindle is
oriented in a first orientation relative to the longitudinal
direction of travel. A second disk drill is supported on the
second spindle, wherein the second spindle is oriented
in a second orientation opposite the first orientation rel-
ative to the longitudinal direction of travel. A seed packing
wheelis longitudinally displaced from the first and second
disk drills, and the seed packing wheel is mounted on an
axle oriented in the first orientation. The first disk drill
creates a first furrow and the second disk drill creates a
second furrow in the ground surface. The packing wheel
travels over both the first and second furrows as the im-
plement travels in the longitudinal direction.

[0005] Inyetanotheraspect, a seeder implement hav-
ing a longitudinal direction of travel on a ground surface
and a center longitudinal line comprises a first fork posi-
tioned on a first side of the center longitudinal line. The
first fork comprises a first spindle support arm that sup-
ports a first spindle and a second spindle support arm
that supports a second spindle. A first disk drill is sup-
ported on the first spindle, and the first spindle is oriented
in a first orientation relative to the longitudinal direction
of travel. A second disk drill is supported on the second
spindle, and the second spindle is oriented in a second
orientation opposite the first orientation relative to the
longitudinal direction of travel. A first seed packing wheel
is longitudinally displaced from the first and second disk
drills, and the first seed packing wheel is mounted on an
axle oriented in the first orientation. A second fork is po-
sitioned on a second side of the center longitudinal line.
The second fork comprises a third spindle support arm
that supports a third spindle and a fourth spindle support
arm that supports a fourth spindle. A third disk drill is
supported on the third spindle, wherein the third spindle
is oriented in the second orientation. A fourth disk drill is
supported on the fourth spindle, wherein the fourth spin-
dleisoriented inthe first orientation. A second seed pack-
ing wheel is longitudinally displaced from the third and
fourth disk drills, and the second seed packing wheel is
mounted on an axle oriented in the second orientation.

[0006] In stillanother aspect, a seeder implement hav-
ing a longitudinal direction of travel on a ground surface
comprises a fork comprising a first spindle support arm
that supports afirst spindle and a second spindle support
arm that supports a second spindle. A first disk drill is
supported on the first spindle, and the first spindle is ori-
ented in afirstorientation and at afirstacute anglerelative
to alateral line perpendicular to the longitudinal direction
of travel. The first disk drill is oriented at a second acute
angle relative to the ground surface. A second disk drill
supported on the second spindle, and the second spindle
is oriented in a second orientation and at a third acute
angle relative to the lateral line perpendicular the longi-
tudinal direction of travel. The second disk drill is oriented
at a fourth acute angle relative to the ground surface.
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The first disk drill and the second disk drill have different
diameters.

[0007] This Summary is provided to introduce a selec-
tion of concepts in a simplified form that are further de-
scribed below in the Detailed Description. This Summary
is not intended to identify key features or essential fea-
tures of the claimed subject matter, is not intended to
describe each disclosed embodiment or every imple-
mentation of the claimed subject matter, and is not in-
tended to be used as an aid in determining the scope of
the claimed subject matter. Many other novel advantag-
es, features, and relationships will become apparent as
this description proceeds. Thefigures and the description
that follow more particularly exemplify illustrative embod-
iments.

BRIEF DESCRIPTION OF THE DRAWINGS

[0008] The disclosed subject matter will be further ex-
plained with reference to the attached figures, wherein
like structure is referred to by like reference numerals
throughout the several views.

FIG. 1 is a top plan view of an agricultural seeder
implement.

FIG. 2 is an enlarged view of a portion of FIG. 1.
FIG. 3 is a side elevational view of the implement of
FIG. 1, as taken from the right side thereof from the
perspective of a viewer positioned forward of the im-
plement with respect to the direction of implement
movement.

FIG. 4 is an enlarged view of a portion of FIG. 3.
FIG. 5 is a perspective view of one disk gang unit,
bearing two pairs of opposed disk drills and a packer
wheel for each pair of disks.

FIG. 6 is a schematic top view of one of the disk gang
units.

FIG. 7 is a perspective rear view of one pair of disk
drills and their associated mounting fork.

FIG. 8 is an enlarged side view of the assembly of
FIG. 7, as taken from the left side thereof.

FIG. 9 is a top schematic view of one pair of disk
drills and their associated packing wheel, illustrating
the longitudinal offset of the disks.

FIG. 10 is a front perspective view of a fork for sup-
porting an offset pair of disks, such as illustrated in
FIG. 9.

FIG. 11 is an enlarged top plan view of a central
portion of an agricultural seeder implement like that
of FIG. 1, provided with an alternative embodiment
of the disk gang units of the implement, with each
disk gang unit 141a or 141b bearing two pairs of
opposed disk drills and a skewed packing wheel for
each pair of disks.

FIG. 12 is a top elevational view of one of the disk
gang units 141b of FIG. 11.

FIG. 13 is a side plan view of one or the disk gang
units 141a of FIG. 11.
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FIG. 14 is a perspective rear view of one pair of disk
drills and their associated mounting fork, from one
of the disk gang units 141a of FIG. 11.

FIG. 15 is an enlarged side view of the assembly of
FIG. 14, as taken from the left side thereof.

FIG. 16 is a schematic top view of one of the disk
gang units 141b of FIG. 11.

FIG. 17 is a schematic top view of one pair of disk
drills and their associated packing wheel from one
of the disk gang units 141b of FIG. 11, illustrating
the longitudinal offset of the disks.

FIG. 18 is a rear perspective view of a fork for sup-
porting an offset pair of disks, such as illustrated in
FIG. 16.

FIG. 19 is a bottom view of the fork of FIG. 18, illus-
trating the offset of the opposed spindles for the pair
of offset disks such as illustrated in FIG. 17.

[0009] While the above-identified figures set forth one
or more embodiments of the disclosed subject matter,
other embodiments are also contemplated, as noted in
this disclosure. In all cases, this disclosure presents the
disclosed subject matter by way of representation and
not limitation. It should be understood that numerous oth-
er modifications and embodiments can be devised by
those skilled in the art which fall within the scope and
spirit of the principles of this disclosure.

DETAILED DESCRIPTION

[0010] In an exemplary twin disk drill seeder imple-
ment, offsetting the disks relative to the longitudinal ori-
entation of the implement mitigates the problem of soil
and residue pickup by the disks. The soil is no longer
carried around a disk; rather, it is released from the disks
as it is lifted between the disks. This results in a uniform
seed row and seeding depth.

[0011] Instead of aligning the disks in a mirror image
relationship laterally across the implement, the disks of
each pair are offset in the implement’s longitudinal ori-
entation. The two paired disks are held on a common
fork arranged so that the disks displace soil towards each
other as they are drawn across the ground. The disks
are offset from 0.25 to 8 inches, relative to one another,
in the longitudinal direction. In other words, the trailing
edge of one disk is farther behind the trailing edge of the
other disk, by 0.25 to 8 inches. The disks rotate during
engagement with the ground as the implement moves
over the ground, and each disk displaces soil towards
the other disk, creating a squeezing and lifting action of
the soil. As noted above, when the disks are in a mirror
image configuration, such action can carry the soil
around so that it is deposited in front of the disks. When
the edges of the disks are longitudinally offset, the soil
is not carried around to the front of the disk, thereby re-
sulting in more uniform seeding depth and soil displace-
ment behind the disks.

[0012] By offsetting the disks longitudinally, the soil is
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released before it can be carried around with the disks.
This results in uniform placement of the dirt disturbed by
the disk and the ultimate benefit is uniform seed place-
ment and consistent soil cover of the seed. For instance,
the disks, because of the offset, work against each other
enough so that the soil is released and falls back to the
ground before it is carried around to the front of one or
both of the disks. Aligning the two disks of equal diame-
ters(e.g., 18 inches) in an asymmetrical manner disturbs
the possible lifting action of the soil by each disk. It is
contemplated that the same effect can also be achieved
using different diameter disks, where the axes of those
disks are offset in the vertical plane to allow them to run
at the same ground penetration depth (e.g., a 17 inch
disk and a 18 inch disk paired together, but mounted to
run at the same depth of soil penetration). Because lon-
gitudinally offsetting the disks results in less soil being
carried by the disks, the arrangement prevents a situation
in which soil builds up to the point where the disks lock
up and must be periodically cleaned. Moreover, the elim-
ination of soil build-up enables implement 25 to be used
athigherdriving speeds; atypical speed is between about
5 and 10 miles per hour, but may be about 15 miles per
hour. Both of these considerations result in increased
productivity. Reducing the soil load carried by implement
25 alsoresultsinreduced fuel usage. Moreover, because
the effective load is reduced, implement 25 may be con-
figured to pull additional disk (or larger) gang units 41
without requiring a larger tractor, thereby allowing for a
wider path of ground to be seeded in a single pass.

[0013] FIGS. 1-4 illustrate an agricultural seeder im-
plement 25 where the implement has a draw bar 26 for
attachment to a vehicle for pulling the implement across
the ground (e.g., a tractor - not shown) in a direction of
implement travel T. The draw bar is connected to an im-
plement frame 28, which may have one or more frame
sections, such as side folding frame sections 28a and
28b and central frame section 28c. A trailing draw bar 30
is attached to the frame 28, and provides the means for
connecting an air seeder (not shown) to the implement
25. As shown, the trailing draw bar 30 may have a support
wheel 31. Frame 28 is supported on the ground by a
plurality of support wheels 32. A plurality of longitudinal
disk gang units 41 are connected to the frame 28 of the
implement 25. Each gang unit 41 has a longitudinal bar
40 that is pivotally connected, adjacent its forward end,
to the frame 28. The bar 40 is supported, adjacent its
rearward end, by one or more seed packing wheels 42.
[0014] FIG. 5 illustrates one disk gang unit 41 in isola-
tion from the entire implement assembly 25. As noted
above, the longitudinal bar 40 has frame connection
structure (such as pivot ears 40a and associated lateral
apertures 40b - FIG. 5) that is attached to the frame 28
and allows pivoting of the unit 41 relative thereto. A pair
of laterally extending arms 44 are fixed to the bar 40,
longitudinally ahead of the packing wheels 42. Each arm
44 extends perpendicularly relative to its respective bar
40. Afork 46 is affixed to each arm 44 and depends down-
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wardly therefrom, longitudinally ahead of one of the
wheels 42. Each fork 46 has a laterally extending central
top portion 48, and vertically extending spindle support
arms 50 and 52. The spindle support arms 50 and 52
extend downwardly from each end of the central portion
48.

[0015] A disk drill 60 is rotatably supported on a shaft
or spindle 64 supported by a lower end of the arm 50,
and a disk drill 66 is rotatably supported on a shaft or
spindle 68 supported by a lower end of the arm 52. Each
disk is thus supported from the outside relative to its op-
posed disk, and there is no disk support structure dis-
posed ordepending therebetween, other than the spindle
structures 64, 68 (see, e.g., FIGS. 5, 6 and 7).

[0016] Each disk 60, 66 is aligned to engage the top
of the ground as the implement moves across the field,
and dig a furrow therein. A seed drop tube is provided
adjacent the rearward portion of each disk 60, 66 to allow
seeds to be dropped into the furrow created by the disk
60, 66. A seed drop tube 70 is provided for disk 60, and
a seed drop tube 76 is provided for disk 66. The seed
drop tubes 70 and 76 are provided with seeds via an air
feeder through a series of tubes and manifolds carried
on the implement 25, as is known. In FIGS. 1-5, portions
of those tubes and manifolds are shown and portions are
broken away for clarity of illustration. After the seed is
deposited in the furrow, the soil is then pushed over the
deposited seed by the seed packing wheel 42 to press
the soil firmly around the sown seeds to improve germi-
nation. Because the seed packing wheel 42 covers the
seed with the soil and rolls over the covered furrow to
smooth the soil surface, a single seed packing wheel 42
accomplishes the functions conventionally achieved by
two wheels: a cover wheel and atamping wheel. The use
of a single wheel rather than two simplifies and stream-
lines the required maintenance because there are fewer
moving parts. Moreover use of a single seed packing
wheel 42 for each disk drill prevents sidewall compaction,
wherein the sidewall of a seed furrow consists of more
densely compacted soil. Such sidewall compaction is un-
desirable from an agronomic standpoint because it can
hinder seed germination.

[0017] The spindle 64, 68 for each disk 60, 66 is tilted
so that the disk itself is tilted relative to the surface of the
ground. In other words, the spindle 64, 68 is not literally
horizontal, but tilted relative to the surface of the ground
overwhich it extends, thus tilting the disk 60, 66 mounted
thereon as well. The disks 60 and 66 are tilted so that
their bottom rear edges are closest to one another, such
as illustrated by points Aand B in FIG. 7. Inan exemplary
embodiment, the vertical tilt of each disk 60, 66 is at an
acute angle, such as about 10 degrees, from a true ver-
tical line relative to the ground surface upon which im-
plement 25 travels. The spindle 64, 68 of each disk 60,
66 is also disposed at an acute angle relative to a line
extending laterally from the longitudinal bar 40, which is
aligned in the direction of implement travel. In an exem-
plary embodiment, both spindles 64, 68 are disposed at
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the same angle. As seen in FIG. 6, each spindle 64, 68
is disposed at an angle o relative to a lateral line extend-
ing from the bar 40. In one embodiment, the angle o is
approximately 2-3 degrees. In one specific embodiment,
the angle o is approximately 2.87 degrees. The angle o
illustrated in FIG. 6 corresponds in general to the angle
XinFIG. 1 of U.S. Patent 7,216,596, for orientation pur-
poses.

[0018] The disks 60, 66 of a single disk gang unit 41
are oriented in opposite orientations. Thatis, with respect
to the direction of implement travel T, the front edge of
the disk on the right tilts outward to the right, and the front
edge of the disk on the left tilts outward to the left, such
that the rear edges of the disks 60, 66 converge toward
each other. With this arrangement of converging disks
60, 66, little soil is thrown around during the cutting of
the furrows. Moreover, any soil that is thrown up during
the formation of the furrows in the ground is thrown by
each disk 60, 66 toward the central path of seed packing
wheel 42 rather than outwardly away from the outer sur-
faces of the disks 60, 66. This is particularly advanta-
geous as the soil surface ends up reasonably flat and
the seeds may be placed accurately in the desired loca-
tions in the soil.

[0019] As noted above, the disks 60 and 66 of each
pair are staggered longitudinally relative to one another.
This arrangement is illustrated schematically in FIG. 9,
wherein the stagger of the leading and trailing edges of
the disks 60 and 66 are illustrated by longitudinal stag-
gered distances S. In one embodiment, the staggered
distance S may range from 0.25 to 2 inches. The stag-
gering of equal diameter disks may be achieved by con-
figuring the fork 46 as illustrated in FIG. 10. As can be
seen, the arms 50 and 52 are laterally spaced apart and
opposed, but are likewise staggered longitudinally when
mounted to the central portion 48. In one design embod-
iment, measured at a point taken at the center of each
spindle 64, 68 of the arms 50, 52, respectively, the lon-
gitudinal offsetrange between the location of those points
can be from 0.25 to 1 inch or, as noted herein, from 0.25
to 2 inches to achieve the desired offset disk effect.
[0020] An alternative arrangement for achieving stag-
gered leading and trailing edges of the opposed paired
disks would be to employ different diameter disks. In or-
der for each disk to penetrate the ground the same dis-
tance for planting, the spindle support arm on the fork for
the smaller sized disk must have its spindle lower than
the other spindle support arm, but the spindles could then
be aligned laterally.

[0021] As noted above, when the soil is sticky, the off-
set of the disks reduces the transfer of soil from the rear
of the rotating disk around to the front thereof as it moves
across the field. The paired disks are arranged to turn
the soil and cause the soil plowed from each furrow to
collide between the two offset disks and settle into a sin-
gle longitudinally extending soil pile, which then is packed
and leveled out (over the seeds just deposited in the ad-
jacent furrows) by the packing wheel. Each disk causes
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the dirt to turn over and smack into the dirt being turned
over by the other disk in a pair of disks, and then the
packing wheel presses the dirt back down over the seed
that has just been deposited behind each disk.

[0022] When the disks are of different diameters, they
may also rotate at different rates as they travel through
the field, which may further minimize the chance that dirt
is carried by the collective force of the rotating disks from
the rear of the disks to the front of the disks. In either
alternative embodiment, the soil is not uniformly pinched
and lifted by the disks, either because two equal diameter
disks are offset, or because the disks are of different di-
ameters (whether or not they are offset).

[0023] An alternative embodiment of the disclosed im-
plement is illustrated in FIGS. 11-19. In this exemplary
arrangement, an agricultural seeder implement 125 (with
seed delivery lines not shown in most figures, for clarity
of illustration) is also disclosed to be attached to a vehicle
for pulling the implement 125 across the ground. In FIG.
11 a portion of a draw bar 126 for attachment to such a
vehicle (e.g., atractor) is illustrated. The draw bar 126 is
connected to an implement frame 128 which may have
one or more frame sections (such as the side frame sec-
tion 28a and 28b and central frame section 28c illustrated
in FIG. 1). FIG. 11 shows a portion of a central frame
section 128c of the implementframe 128. The implement
125 may also include a trailing draw bar (not shown) that
provides means for connecting the implement 125 to an
air seeder (not shown). Frame 128 is supported on the
ground by a plurality of support wheels 132. A plurality
of longitudinal disk gang units 141a and/or 141b are con-
nected to the frame 128 of the implement 125. Each gang
unit 141a or 141b has a longitudinal bar 140 that is piv-
otally connected, adjacent its forward end, to the frame
128. The bar 140 is supported, adjacent its rearward end,
by one or more seed packing wheels 142.

[0024] FIG. 12 illustrates one disk gang unit 141b in
isolation from the entire implement assembly 125. As not-
ed above, the longitudinal bar 140 of each unit has frame
connection structure (such as pivot ears 140a and asso-
ciated lateral apertures 140b - see FIG. 13, which illus-
trates one of the disk gang units 141a) that is attached
to the frame 128 and allows pivoting of the units 141a or
141b relative thereto. A pair of laterally extending arms
144 are fixed to the bar 140 of each unit, longitudinally
ahead of the packing wheels 142. Each arm 144 extends
perpendicularly relative to its respective bar 140. A fork
146 is affixed to each arm 144 and depends downwardly
therefrom, longitudinally ahead of one of the packing
wheels 142 (see, e.g., FIG. 13). Each fork 146 has a
laterally extending central top portion 148, and down-
wardly extending spindle supportarms 150 and 152. The
spindle support arms 150 and 152 extend downwardly
from each end of the central top portion 148.

[0025] An exemplary opposed disk drill assembly from
the disk gang unit 141a (FIG. 13) is shown in FIGS. 14
and 15. As seen in FIG. 14, a disk drill 160 is rotatably
supported on a shaftor spindle 164 from adjacent a lower
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end of the arm 150, and a disk drill 166 is rotatably sup-
ported on a shaft or spindle 168 from adjacent a lower
end of the arm 152. Each disk is thus supported from the
outside relative to its opposed disk, and there is no disk
support structure disposed or depending therebetween
(see, e.g., FIGS. 12, 14 and 16). This keeps the area
between opposed disks 160, 166 clear of implement
structural features that might otherwise tend to collect
soil or other field debris (e.g., corn stalks, wheat straw,
etc.). Such debris collection between the disks 160, 166
might inhibit free rotation of the disks and adversely im-
pact seed distribution efficiencies.

[0026] Eachdisk 160, 166 is aligned to engage the top
of the ground as the implement moves across the field
and dig a furrow therein of depth F, as shown in FIG. 8.
In one embodiment, the disk 160, 166 depths are adjust-
able to dig furrows up to three inches deep. For some
seeding applications, 1.5 inches may be the desired
depth of disk penetration into the soil. A seed drop tube
is provided adjacent the rearward portion of each disk
160, 166 to allow seeds to be dropped into the furrow
created by the disk 160, 166. A seed drop tube 170 is
provided for disk 160, and a seed drop tube 176 is pro-
vided for disk 166. The seed drop tubes 170 and 176 are
provided with seeds by an air seeder through a series of
tubes and manifolds carried on the implement 125, as is
known.

[0027] The spindle 164, 168 for each disk 160, 166 is
tilted and skewed so that the disk 160, 166 itself is tilted
and skewed relative to the surface of the ground. In other
words, the spindle 164, 168 is not literally vertical and
horizontal, butistilted relative to the surface of the ground
over which it extends, thustilting the disk 160, 166 mount-
ed thereon as well. Moreover, the spindle 164, 168 is
skewed relative to the longitudinal extent of the arm 140,
thus skewing the disk 160, 166 mounted thereon as well.
The disks 160 and 166 are mounted so that their bottom
edges are closest to one another, such as illustrated by
points A and B in FIG. 15. In one design embodiment,
each disk 160, 166 of an opposed pair of disks is tilted
at an approximately 2 to 6 degree angle (the "lift angle"),
so that its top edge is tilted further away from a vertical
plane facing the disk than its bottom edge. The two disks
160, 166 of an opposed disk pair tilt away from each
other, and inone embodiment, each disk 160, 166 is tilted
at a lift angle of approximately 3 degrees.

[0028] In addition, the spindle 164, 168 of each disk
160, 166 is also disposed at an angle relative to a line
extending laterally from the longitudinal bar 140. As seen
in FIG. 16, each spindle 164, 168 is disposed at an angle
o (the "shadow angle") relative to a lateral line extending
from the bar 140, so that the rear edges of the disks 160,
166 of an opposed pair are closer than the leading edges
of those disks. In one embodiment, the shadow angle o
is approximately 3.5 to 8.5 degrees. In one specific em-
bodiment, the shadow angle o for each disk is approxi-
mately 5 degrees. The angle o illustrated in FIG. 16 cor-
responds in generaltothe angle Xin FIG. 1 of U.S. Patent
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No. 7,216,596, for orientation purposes.

[0029] FIG. 16 illustrates one of the disk gang units
141bin schematic form (see, e.g., FIG. 12). Asisrealized
from a review of FIG. 11, for each pair of opposed disks
160, 166 on a disk gang unit, one disk 160, 166 is aligned
further ahead of its respective packing wheel 142 than
the other 160, 166. In an exemplary embodiment, at the
ground surface, a distance between seed packing wheel
142 and each disk 160, 166 is between about 8 and 16
inches. As viewed from the rear of the implement 125,
for each disk gang unit 141 a, the leading disk is the left
disk of each opposed pair of disks. As viewed from the
rear of the implement 125, for each disk gang unit 141b,
the leading disk is the right disk of each opposed pair of
disks. The fork 146 for an opposed pair of disks illustrated
in FIGS. 13-15,18 and 19 is arranged for use on one of
the disk gang units 141a. A fork for use on a disk gang
unit 141b would be similar to the fork 146 but oppositely
disposed, as can be appreciated by a comparison of the
disk gang units 141a and 141b in FIG. 11.

[0030] As noted above, the disks 160 and 166 of each
pair are staggered longitudinally relative to one another.
This arrangement is illustrated schematically in FIG. 17,
where the stagger of the leading and trailing edges of the
disks 60 and 66 are illustrated by longitudinal staggered
distances S4. The staggered distance Sy may range from
0.25to 8 inches, and in one embodiment may be a stag-
gered distance Sy = 4.625 inches. The staggering of
equal diameter disks may be achieved by configuring the
fork 146 as illustrated FIGS. 13-15, 18 and 19. As can
be seen, the arms 150 and 152 are laterally spaced apart
and opposed, but are likewise staggered longitudinally
when mounted to the central portion 148.

[0031] Inone embodiment, each pair of opposed disks
160 and 166 are adapted to form furrows approximately
six inches apart, as measured from furrow center to fur-
row center, as illustrated by distance D4 in FIG. 11. Seed
packing wheel 142 has a width and/or orientation that
allows it to pass over each of the furrows created by disks
160, 166. Because seed packing wheel 142 has a tread
surface that rolls over each furrow rather than merely
directing soil into the furrow, it is much more effective at
packing the soil upon the newly sown seed. The distance
between adjacent furrows of adjacent opposed pairs of
disks is approximately nine inches, as measure from fur-
row center to furrow center, as illustrated by distance D,
in FIG. 11. This extra spacing between adjacent disks of
adjacent opposed pairs (and their respective arms) fur-
ther mitigates the buildup of soil and field debris on the
implement. This effect is further enhanced because the
adjacent disks of adjacent opposed pairs (and their re-
spective arms) are staggered longitudinally (such as il-
lustrated by adjacent pair arm stagger distance S, in FIG.
11. The staggering of the disks 160 and 166 laterally
across the implement 125 not only allows for better soil
management, but leads to less field refuse collection by
the implement, a problem which can ultimately cause the
disks to stop turning, thereby decreasing the efficiency
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of seed planting and crop production.

[0032] As noted and explained above with respect to
the first embodiment illustrated in FIGS. 1-10, an alter-
native arrangement for achieving staggered leading and
trailing edges of the opposed paired disks would be to
employ different diameter disks and a modified spindle
support arm for the smaller sized disk in order for each
disk to penetrate the ground the same distance for plant-
ing.

[0033] As noted above, when the soil is sticky, the off-
set of the disks reduces the transfer of soil from the rear
of the rotating disk around to the front thereof as it moves
across the field. The paired disks are arranged to turn
the soil and cause the soil plowed from each furrow to
collide between the two offset disks and settle into a sin-
gle longitudinally extending soil pile, which then is packed
and leveled out (over the seeds just deposited in the ad-
jacent furrows) by the skewed packing wheel. Because
each disk is skewed and tilted, some of the soil is actually
lifted or tossed into the air as the furrow is formed. The
airborne soil hits the trailing packing wheel and is then
rolled and scuffed back to the ground by the packing
wheel. In addition, each disk causes the dirt to turn over
and smack into the dirt being turned over by the other
disk of a pair of disks. Then the skewed packing wheel
presses the dirt back down over the seed that has just
been deposited behind each disk.

[0034] In the embodiment illustrated in FIGS. 11-19,
each packing wheel 142 is skewed relative to a longitu-
dinal axis of the implement 125 (while the packing wheels
are skewed, they are not tilted like the disks). In FIG. 11,
dashed line C indicates generally a lateral center line of
the implement 125. As viewed from the rear of the im-
plement 125, the packing wheels on the left side of the
implement (for each disk gang unit 141b) are skewed
with the leading edges of the packing wheels 142 dis-
posed to the right relative to their trailing edges. Likewise,
the packing wheels on the right side of the implement
125 (to the right of center line C when viewing the imple-
ment 125 from the rear) are skewed in an opposite man-
ner. In other words, each of the packing wheels 142 on
each disk gang unit 141a on the right side of the imple-
ment 125 is skewed so that its leading edge is disposed
to the left of its trailing edge. In FIG. 11, only one disk
gang unit 141ais shown attached to the implement frame
125. In an exemplary embodiment, half the packing
wheels 142 on the implement 125 are skewed to the right
and half the packing wheels 142 on the implement 125
are skewed to the left (although all are skewed with their
leading edges toward the center line C). This arrange-
ment balances out any tendency for the implement 125
to "drift" or "walk" sideways as it is pulled across a field
because of interaction of the skewed packing wheels 142
with the ground. Itis contemplated that the packing wheel
skew orientations can be reversed, so that all of the pack-
ing wheels are skewed with their leading edges away
from the center line C.

[0035] AsseeninFIG. 11, the leading disk of each pair
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of opposed disks in front of a packing wheel 142 is farther
from the packing wheelthan the trailing disk. The packing
wheel 142 is skewed similarly to that leading disk skew,
which helps to allow the packing wheel to scuff dirt over
and into the furrow formed by that disk. The packing
wheel 142 scrapes or pulls some dirt sideways and packs
dirt into the furrows (thus, closing the furrows) as the
packing wheel 142 passes over the dirt in the furrow. As
noted above, using two opposed disks 160, 166 working
together creates loose dirt for the deposit of seed, and
the design shown herein is intended to keep the dirt fur-
row open for seed reception.

[0036] Skewing the packing wheel 142 behind a pair
of opposed disks 160, 166 at a slight angle relative to the
longitudinal movement of the implement 125 causes the
packing wheel 142 to scuff the dirt as it rolls over the
loose dirt that has just been turned by the two opposed
disks 160, 166 and shove that dirt back into the furrow
tofill itwith dirt. This packing wheel 142 orientation allows
the packing wheel 142 to stay cleaner during use, and
also pushes some dirt back into the rows opened by the
disks 160, 166. Even on a skewed lateral axis, the pack-
ing wheel 142 continues to rotate and provides leveling
and packing of the loose turned soil from the disks 160,
166 over the seed which has been deposited periodically
behind each disk 160, 166 as the implement 125 moves
across the field. In one embodiment, each packing wheel
142 is a 15-inch diameter wheel with a six-inch wide
tread. Because the packing wheel is skewed, its lateral
"footprint" as it moves across the field is thus larger than
its six-inch tread width. Thus, awider seed packing wheel
footprint is achieved without requiring the use of a wider
wheel. This allows for maintenance of the clearance
space between disks 60, 66 and seed packing wheel
142, which prevents undesirable soil buildup therebe-
tween.

[0037] Asseenin FIG. 16, each packing wheel 142 is
disposed at an acute angle g relative to a lateral line
extending from the bar 140. In one embodiment, the an-
gle f§is the same as the angle «, although the angle g
can range from approximately 3.5 to 8.5 degrees. In one
specific embodiment, the angle f#is approximately 5 de-
grees. As illustrated in FIGS. 12 and 16, each packing
wheel 142 is rotatably supported on a lateral spindle 180
which in turn is attached to the longitudinal bar 140. Al-
though disclosed in an exemplary embodiment having
two staggered disc drills, it is contemplated that an im-
plement having one or more skewed packing wheels may
take many forms, such as one opener per packing wheel,
staggered packing wheels, wheels skewed at different
angles, etc.

[0038] The disclosed paired disk implement has many
advantages over competitive similar dual disk drills in the
industry. Low cost and ease of maintenance, ability to
seed equally well in conventional and no-till conditions,
ease of operator adjustments and fertilizer options are
all improvements to competitive offerings.

[0039] Another advantage of the design of the dis-
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closed implement is that the quality of the seeding job is
not affected by speed. Because the wakes of dirt coming
off of the blades collide, the energy is absorbed and the
dirt falls in front of the packer wheel uniformly at almost
any speed. This is a unique attribute of the paired disk
design.

[0040] When heavy wet soil is encountered, that
presents an operational problem that could otherwise lim-
itthe marketfor a paired disk implement with mirrorimage
disk pairs. Because the disks squeeze and lift the soil as
a result of the paired disk configuration, at times soil
comes around with the disks and may be deposited in
front of one or both of the disks. This would cause a void
in the seed row where the soil was removed and a hump
where the soil was deposited. The unwanted result is a
non-uniform seed row and unevenly covered seed.
[0041] Offsetting the disks of each pair front to rear
(i.e., longitudinally) by 0.25 to 8 inches eliminates this
undesirable action. It appears that by having the disks a
bit offset, they do not hold (compress and lift) the soil
uniformly enough to pick it up.

[0042] As noted above, another means to remedy the
problem would be to use different size disks (without the
necessity of offsetting the spindles of the disks of a pair
of disks). In addition to the fact that the leading and/or
trailing edges of the paired disks would be offset longi-
tudinally, it is believed that the smaller blade having to
spin faster would break up the uniformity of the lift enough
to prevent soil from coming around.

[0043] Although the agricultural seederimplementdis-
closed herein has been described with respect to several
embodiments, workers skilled in the art will recognize
that changes may be made in form and detail without
departing from the scope of the agricultural seeder im-
plement disclosure, as defined by the claims.

Claims

1. A seeder implement (25,125) having a longitudinal
direction of travel (T) on a ground surface comprising
a first disk (66,166) and a second disk (60,160); the
seeder implement (25,125) characterized by:

a first seed packing wheel (42,142) longitudinal-
ly displaced from the first disk (66,166) and the
second disk (60,160), wherein the first seed
packingwheel (42,142) is mounted on afirst axle
(180) oriented in a first orientation, the first axle
(180) oriented at a first acute angle (j3) relative
to a lateral line perpendicular to the longitudinal
direction of travel (T);

wherein the first disk (66,166) creates a first fur-
row and the second disk (60,160) creates a sec-
ond furrow in the ground surface, and wherein
the first seed packing wheel (42,142) travels
over both the first and second furrows as the
implement travels in the longitudinal direction

10

15

20

25

30

35

40

45

50

55

10.

(M.

The implement (25,125) of claim 1 wherein the first
disk (66,166) is longitudinally offset ahead of the sec-
ond disk (60,160).

The implement (25,125) of claim 2 wherein a longi-
tudinal offset between the first disk (66,166) and the
second disk (60,160)is greater than or equal to 0.25
inch.

The implement (25,125) of claim 2 wherein a longi-
tudinal offset between the first disk (66,166) and the
second disk (60,160) is less than orequalto 8inches.

The implement (25,125) of claim 1 further compris-
ing:

afirst spindle (68,168) that supports the first disk
(66,166) and is oriented in the first orientation,
at a first acute angle (a) relative to the lateral
line perpendicular to the longitudinal direction of
travel (T), and wherein the first disk (66,166) is
oriented at a second acute angle relative to the
ground surface; and

a second spindle (64,164) that supports the sec-
ond disk (60,160) and is oriented in a second
orientation opposite the first orientation relative
tothe longitudinal direction of travel (T), at a third
acute angle (o) relative to the lateral line per-
pendicular the longitudinal direction of travel (T)
andwhereinthe second disk (60,160) is oriented
at a fourth acute angle relative to the ground
surface.

The implement (25,125) of claim 5 wherein the first
and third angles (o) are the same.

The implement (25,125) of claim 5 wherein the sec-
ond and fourth angles are the same.

The implement (25,125) of claim 5 wherein there are
no structural components between the first disk
(66,166) and the second disk (60,160) other than the
first spindle (68,168) and the second spindle
(64,164).

The implement (25,125) of claim 1 wherein the first
seed packing wheel (42,142) has a width that allows
it to travel over both the first and second furrows as
theimplementtravelsinthe longitudinal direction (T).

The implement (25,125) of claim 1 wherein the ori-
entation of the first seed packing wheel (42,142) al-
lows it to travel over both the first and second furrows
as the implement travels in the longitudinal direction

(M.
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The implement (25,125) of claim 5 having a center
longitudinal line (C), the implement (25,125) com-
prising:

a first fork (46,146) positioned on a first side of
the center longitudinal line (C), the first fork
(46,146) supporting:

afirstspindle supportarm (52,152) that sup-
ports the first spindle (68, 168) and the first
disk (66, 166); and

a second spindle support arm (50,150) that
supports the second spindle (64, 164) and
the second disk (60, 160);

a second fork (46,146) positioned on a second
side of the center longitudinal line (C), the sec-
ond fork (46,146) supporting:

a third spindle support arm (52,152) that
supports a third spindle (68,168); and

a fourth spindle support arm (50,150) that
supports a fourth spindle (64,164);

a third disk (66,166) supported on the third
spindle (68,168), wherein the third spindle
(68,168) is oriented in the second orienta-
tion; and

a fourth disk (60,160) supported on the
fourth spindle (64,164), wherein the fourth
spindle (64,164) is oriented in the first ori-
entation; and

a second seed packing wheel (42,142) longitu-
dinally displaced from the third disk (66,166) and
fourth disk (60,160), wherein the second seed
packing wheel (42,142) is mounted on a second
axle (180) oriented in the first orientation.

The implement (25,125) of claim 11 wherein there
are no structural components between the first disk
(66,166) and the second disk (60,160) other than the
first spindle (68,168) and the second spindle
(64,164) and wherein there are no structural com-
ponents between the third disk (66,166) and fourth
disk (60,160) other than the third spindle (68,168)
and the fourth spindle (64,164).

The implement (25,125) of claim 11 wherein the third
disk (66,166) creates a third furrow and the fourth
disk (60,160) creates a fourth furrow in the ground
surface, and wherein the second packing wheel
(42,142) travels over both the third and fourth furrows
as the implement travels in the longitudinal direction

(M.

The implement (25,125) of claim 1 wherein the first
disk (66,166) and the second disk (60,160) have dif-
ferent diameters.
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Patentanspriiche

1.

Samaschine (25, 125), die eine Langsfahrtrichtung
(T) aufeiner Bodenflache hat, mit einer ersten Schei-
be (66, 166) und einer zweiten Scheibe (60, 160);
wobei die Samaschine (25, 125) gekennzeichnet
ist durch:

ein erstes Saatgut-Packerrad (42, 142), das von
der ersten Scheibe (66, 166) und der zweiten
Scheibe (60, 160) in Langsrichtung versetzt ist,
wobei das erste Saatgut-Packerrad (42, 142)
auf einer ersten Achse (180) montiert ist, die in
einer ersten Orientierung orientiert ist, wobei die
erste Achse (180) in einem ersten spitzen Win-
kel (B) relativ zu einer Laterallinie senkrecht zur
Langsfahrtrichtung (T) orientiert ist;

wobeidie erste Scheibe (66, 166) eine erste Fur-
che erzeugt und die zweite Scheibe (60, 160)
eine zweite Furche in der Bodenflache erzeugt
und wobei das erste Saatgut-Packerrad (42,
142) sich sowohl Uber die erste als auch Uber
die zweite Furche bewegt, wenn sich die Ma-
schine in Langsrichtung (T) bewegt.

Maschine (25, 125) nach Anspruch 1, wobeidie erste
Scheibe (66, 166) in Langsrichtung vor der zweiten
Scheibe (60, 160) versetzt ist.

Maschine (25, 125) nach Anspruch 2, wobei ein
Langsversatz zwischen der ersten Scheibe (66, 166)
und der zweiten Scheibe (60, 160) mindestens 0,25
Inch betragt.

Maschine (25, 125) nach Anspruch 2, wobei ein
Langsversatz zwischen der ersten Scheibe (66, 166)
und der zweiten Scheibe (60, 160) hdchstens 8 Inch
betragt.

Maschine (25, 125) nach Anspruch 1, die ferner auf-
weist:

eine erste Spindel (68, 168), die die erste Schei-
be (66, 166) stutzt und in der ersten Orientierung
in einem ersten spitzen Winkel (o) relativ zur
Laterallinie senkrecht zur Langsfahrtrichtung
(T) orientiert ist, und wobei die erste Scheibe
(66, 166) in einem zweiten spitzen Winkel relativ
zur Bodenflache orientiert ist; und

eine zweite Spindel (64, 164), die die zweite
Scheibe (60, 160) stutzt und in einer zweiten
Orientierung entgegengesetzt zur ersten Orien-
tierung relativ zur Langsfahrtrichtung (T) in ei-
nem dritten spitzen Winkel (o) relativ zur Lateral-
linie senkrecht zur Langsfahrtrichtung (T) orien-
tiert ist, und wobei die zweite Scheibe (60, 160)
in einem vierten spitzen Winkel relativ zur Bo-
denflache orientiert ist.



10.

11.

17

Maschine (25, 125) nach Anspruch 5, wobei der ers-
te und dritte Winkel (o) gleich sind.

Maschine (25, 125) nach Anspruch 5, wobei der
zweite und vierte Winkel gleich sind.

Maschine (25, 125) nach Anspruch 5, wobei keine
Strukturkomponenten zwischen der ersten Scheibe
(66, 166) und der zweiten Scheibe (60, 160) mit Aus-
nahme der ersten Spindel (68, 168) und der zweiten
Spindel (64, 164) vorhanden sind.

Maschine (25, 125) nach Anspruch 1, wobeidas ers-
te Saatgut-Packerrad (42, 142) eine Breite hat, die
es ihm ermoglicht, sich sowohl Uber die erste als
auch Uber die zweite Furche hinwegzubewegen,
wenn sich die Maschine in Langsrichtung (T) be-
wegt.

Maschine (25, 125) nach Anspruch 1, wobei die Ori-
entierung des ersten Saatgut-Packerrads (42, 142)
es ihm ermoglicht, sich sowohl lber die erste als
auch Uber die zweite Furche hinwegzubewegen,
wenn sich die Maschine in Langsrichtung (T) be-
wegt.

Maschine (25, 125) nach Anspruch 5 mit einer
Langsmittellinie (C), wobei die Maschine (25, 125)
aufweist:

eine erste Gabel (46, 146), die auf einer ersten
Seite der Langsmittellinie (C) positioniertist, wo-
bei die erste Gabel (46, 146) stitzt:

einen ersten Spindelstiitzarm (52, 152), der
die erste Spindel (68, 168) und die erste
Scheibe (66, 166) stitzt; und

einen zweiten Spindelstutzarm (50, 150),
der die zweite Spindel (64, 164) und die
zweite Scheibe (60, 160) stiitzt;

eine zweite Gabel (46, 146), die auf einer zwei-
ten Seite der Langsmittellinie (C) positioniert ist,
wobei die zweite Gabel (46, 146) stitzt:

einen dritten Spindelstiitzarm (52, 152), der
eine dritte Spindel (68, 168) stltzt; und
einenvierten Spindelstitzarm (50, 150), der
eine vierte Spindel (64, 164) stitzt;

eine dritte Scheibe (66, 166), die auf der
dritten Spindel (68, 168) gestitzt wird, wo-
beidie dritte Spindel (68, 168) in der zweiten
Orientierung orientiert ist; und

eine vierte Scheibe (60, 160), die auf der
vierten Spindel (64, 164) gestitzt wird, wo-
bei die vierte Spindel (64, 164) in der ersten
Orientierung orientiert ist; und

10

15

20

25

30

35

40

45

50

55

10

EP 2 207 410 B1

12.

13.

14.

18

ein zweites Saatgut-Packerrad (42, 142), das
von der dritten Scheibe (66, 166) und vierten
Scheibe (60, 160) in Langsrichtung versetzt ist,
wobei das zweite Saatgut-Packerrad (42, 142)
auf einer zweiten Achse (180) angebaut ist, die
in der ersten Orientierung orientiert ist.

Maschine (25, 125) nach Anspruch 11, wobei keine
Strukturkomponenten zwischen der ersten Scheibe
(66, 166) und der zweiten Scheibe (60, 160) mit Aus-
nahme der ersten Spindel (68, 168) und der zweiten
Spindel (64, 164) vorhanden sind und wobei keine
Strukturkomponenten zwischen der dritten Scheibe
(66, 166) und vierten Scheibe (60, 160) mit Ausnah-
mederdritten Spindel (68, 168) und der vierten Spin-
del (64, 164) vorhanden sind.

Maschine (25, 125) nach Anspruch 11, wobei die
dritte Scheibe (66, 166) eine dritte Furche erzeugt
und die vierte Scheibe (60, 160) eine vierte Furche
in der Bodenflache erzeugt und wobei das zweite
Packerrad (42, 142) sich sowohl tiber die dritte als
auch uber die vierte Furche hinwegbewegt, wenn
sich die Maschine in Langsrichtung (T) bewegt.

Maschine (25, 125) nach Anspruch 1, wobeidie erste
Scheibe (66, 166) und die zweite Scheibe (60, 160)
unterschiedliche Durchmesser haben.

Revendications

2,

Engin semoir (25, 125) ayant une direction longitu-
dinale de déplacement (T) sur une surface de sol
comprenant un premier disque (66, 166) et un
deuxieme disque (60, 160) ; 'engin semoir (25, 125)
étant caractérisé par :

une premieére roue tasseuse de graines (42,
142) déplacée longitudinalement par rapport au
premier disque (66, 166) et au deuxiéme disque
(60, 160), dans lequel la premiéreroue tasseuse
de graines (42, 142) est montée sur un premier
essieu (180) orienté dans une premiére orien-
tation, le premier essieu (180) étant orienté a un
premier angle aigu ( par rapport & une ligne
latérale perpendiculaire a la direction de dépla-
cement longitudinale (T) ;

dans lequel le premier disque (66, 166) crée un
premier sillon et le deuxieme disque (60, 160)
crée un deuxiéme sillon dans la surface de sol,
etdanslequellapremiéreroue tasseusedegrai-
nes (42, 142) se déplace alafois sur les premier
et deuxiéme sillons au fur et @ mesure que I'en-
gin se déplace dans la direction longitudinale

(M.

Engin (25, 125) selon larevendication 1, dans lequel
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le premier disque (66, 166) estlongitudinalementdé-
calé devant le deuxieme disque (60, 160).

Engin (25, 125) selon larevendication 2, dans lequel
un décalage longitudinal entre le premier disque (66,
166) et le deuxiéme disque (60, 160) est supérieur
ou égal a 0,25 pouce.

Engin (25, 125) selon larevendication 2, dans lequel
un décalage longitudinal entre le premier disque (66,
166) et le deuxiéme disque (60, 160) est inférieur ou
égal a 8 pouces.

Engin (25, 125) selon larevendication 1, comprenant
enoutre :

une premiere broche (68, 168) qui supporte le
premier disque (66, 166) et est orientée dans la
premiére orientation, a un premier angle aigu
(o)) parrapport alaligne latérale perpendiculaire
a la direction longitudinale de déplacement (T),
et dans lequel le premier disque (66, 166) est
orienté a un deuxiéme angle aigu par rapport a
la surface de sol ; et

une deuxiéme broche (64, 164) qui supporte le
deuxiéme disque (60, 160) et est orientée dans
une seconde orientation opposée a la premiére
orientation par rapport a la direction de dépla-
cement longitudinale (T), a un troisiéme angle
aigu (o) par rapport a la ligne latérale perpendi-
culaire a la direction de déplacement longitudi-
nale (T) et dans lequel le deuxiéme disque (60,
160) est orienté a un quatriéme angle aigu par
rapport a la surface de sol.

Engin (25, 125) selon larevendication 5, dans lequel
les premier et troisi€me angles (o) sont identiques.

Engin (25, 125) selon larevendication 5, dans lequel
les deuxiéme et quatrieme angles sont identiques.

Engin (25, 125) selon larevendication 5, dans lequel
il N’y a pas de composants structurels entre le pre-
mier disque (66, 166) et le deuxiéme disque (60,
160) différents de la premiére broche (68, 168) et de
la deuxiéme broche (64, 164).

Engin (25, 125) selon larevendication 1, dans lequel
la premiére roue tasseuse de graines (42, 142) a
une largeur qui lui permet de se déplacer a la fois
sur les premier etdeuxiémessillons aufureta mesure
que I'engin se déplace dans ladirection longitudinale

(M.

Engin (25, 125) selon larevendication 1, dans lequel
I'orientation de la premiere roue tasseuse de graines
(42, 142) lui permet de se déplacer a la fois sur les
premier et deuxiéme sillons au fur et a mesure que
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I’engin se déplace dans ladirection longitudinale (T).

Engin (25, 125) selon la revendication 5, ayant une
ligne longitudinale centrale (C), I'engin (25, 125)
comprenant :

une premiére fourche (46, 146) positionnée sur
un premier cotéde laligne longitudinale centrale
(C), la premiére fourche (46, 146) supportant :

un premier bras de support de broche (52,
152) qui supporte la premiére broche (68,
168) et le premier disque (66, 166) ; et
undeuxieéme bras de supportde broche (50,
150) qui supporte la deuxiéme broche (64,
164) et le deuxiéme disque (60, 160) ;

une seconde fourche (46, 146) positionnée
sur un second c6té de la ligne longitudinale
centrale (C), la seconde fourche (46, 146)
supportant :

un troisieme bras de supportde broche (52, 152)
qui supporte une troisi€me broche (68, 168) ; et
un quatrieme bras de support de broche (50,
150) qui supporte une quatrieme broche (64,
164);

un troisieme disque (66, 166) supporté sur la
troisieme broche (68, 168),

dans lequel la troisieme broche (68, 168) est
orientée dans la seconde orientation ; et

un quatriéme disque (60, 160) supporté sur la
quatrieme broche (64, 164), dans lequel la qua-
triéme broche (64, 164) estorientée dans lapre-
miére orientation ; et

une seconderoue tasseusedegraines (42, 142)
longitudinalementdéplacée a partirdu troisieme
disque (66, 166) et du quatrieme disque (60,
160), dans lequel la seconde roue tasseuse de
graines (42, 142) est montée sur un second es-
sieu (180) orienté dans la premiére orientation.

Engin (25, 125) selon la revendication 11, dans le-
quel il n’y a pas de composants structurels entre le
premier disque (66, 166) et le deuxieme disque (60,
160) différents de la premiére broche (68, 168) etde
la deuxieme broche (64, 164) et dans lequel il n’y a
pasde composants structurels entre le troisieme dis-
que (66, 166) et le quatrieme disque (60, 160) diffé-
rents de la troisieme broche (68, 168) et de la qua-
trieme broche (64, 164).

Engin (25, 125) selon la revendication 11, dans le-
quel la troisieme disque (66, 166) crée un troisiéme
sillon et le quatrieme disque (60, 160) crée un qua-
trieme sillon dans la surface de sol, dans lequel la
seconde roue tasseuse (42, 142) se déplace a la fois
sur les troisieme et quatriéme sillons au fur et a me-
sure que I'engin se déplace dans la direction longi-
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tudinale (T).

14. Engin (25, 125) selon larevendication 1, dans lequel
le premier disque (66, 166) et le deuxieme disque
(60, 160) ont des diamétres différents. 5
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Mezdgsrdasigh vetlgip

Svchadubnt igdsyponiok

Lo Vetdgdp Q% 125), smelynek » walfeleainen hosszantl haladagl indaye (1) van, s amely arialmaz sgy obé
Arosit {68, 1683 se gy mdcodik sdrosdt (60, 180}, waval jellemseve, hogy o veludp (258,125 tanalnn
SRY wisl verdthapttindriti-kernket (43, 1421, smely hosesiranyban sdot Bovolsdta van axelsd sdrcaiid!
(60,166} &5 4 pdsndil Breedtol (68, 168, ahol av o8 ostmagtmdrithekerdk {42, 182) spy ol
wanyban alld obd tengedyre (1R0) van febizerdlve, slied ax 158 tonpely (1801 sy, & hosszant] hakdasd
rdyra (1) merifleges oldalivdoyi vonathoz viszonytiva egy olsé hegyressatigben (R &1
ahol gz 2lsd wiress ‘61;, 165) vy ofsd bardadit box Bue & 5 pdsndik throse (80, 150) egy mdsodik
bardaddt ko e s alggielsainen, 88 shol ax ohad verdmagiomdrita-Kerdk (12, 142) mind az ele, mind

prdiy 3 mdsodik bardeds 10160 elhalad, mikDeben ¢ vatbgsp e hossesntd Irdnvbag (1) halagd

3. Az L igénypont szorinti verbedp (3%, 125), abhel oz olad wrosy (68, 168) hoggeirsnyvban ¢ mdsedik teosa (80,

HE0) <168 helverkedik of aud! adott Wyvoladgrn

3. A 2, igdnypord sacindy vatBgsp {28, 125), ahol ax ¢ls8 tiross (88, 1863 & o mudsodik tdrosa (60, 16DY kaxéiy

hossindoyit fdvoledy logaldbl 6,25 btvelyk,

4. & 2. {gdoypont sserhdtverddp (35, 123), ahiobar oo throns {86, 1861 & ¢ mdnodik tdrovs (66, 160) kna

hosezindoyt Hvolsdy leaflichb 8 Rivslvk.

§. A&z 1 indnypodt szeril vatlpdp (38, 123) wrinlnaz ovibba:
egy sled aradt 88, 168) amely ae elsd (el (68, 166} et & amely ey & haladds hosseantd
ranpdea (1) mevbleges aldalindnyd vonallal hepivessntipat @) bozdrd olsd irdnyhan il
83 shol ax olsd theesa (56, 166} a wlaifelemher képagt cgy wiodik hegyessatgben all; &
ey mitsudik orson (54, 1643, smely o misodiK Brosit (60, 160} Bmesatia, &6 amely egy obvan mdsodik
ndnyBan 81, sonely w halwdds hosszant] dnywdt {17 tekintve az oled istumyal szembe nde, ahol sz emiiiel
mifsodik fedoy 2 balsdis howseirgnyiea {11 ettleges oldalinguyt vonallal epy harnmadik hegyesszliget

o) ke be, ¢ abol @ edsodik tdresa (69, 100) a talajRebszinoed gy negyvedih hegyessedget 2dr be.
6. A% B ignvpont seovingh vottgp (25, 128), shobar olsd da s havouadik setg (o) axunes.

7, AR S, igtaypont seerintl verdgdy (25, 1285, whol ¢ mdsodik 28 » vegyedik s28g wends.

8. Az 5. igdnypont weeriatl vethgdp (35, 128) ahol a2 olsd tircsa (65, 1663 8 o msodik taresa (60, 160) kbzdn

ax olad orsti 08, 168) S aumdsastife ovsdn (8 16 vt s s sepslieratt elens
s : {

LIRSS ~HEG/OPR
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9. Az b igduypont waeringl verdedp (35, 125), ahol oz olsd vetbmagitmarid-Rerdknek (42, 142) olvan szdlessdie
van, anely lehetOug teszl, hogy egyazerrs mosagion a2 elsd &8 v tidsodik barduda BI68, vuktabey s vetiigdp

Bocreiniaybar (1) halad,

10, Az 1. igéonypont seering verdgdp (3%, 125), shol az ol vetbmagidmériit-kerdk (42, 142} ovienticids
lehstdve teied, hogy 42 olsd &y 2 ndsodik bavdada felGt egysrdnt mozogion, nakizban » vetdgsp husaxivinyban
Ty hadad,
T Ax B, ipdnypoat orion verSpdp (25, 1235), amelynek egy hoseidneg kozépvonada (U) van, shol & verdpdp
€35, 128 wriglmay
egy el villdt {46, 146} amely a hossairdnyt kdedpyonal () egy alsd oldaldin helyeskedik o, whud az
eled villn (48, 148 mogtamaset
ey elsd oredtarte et 88, 182) arely o olob oradt (68, 108} ¢ wr ohsl flevedt {66, 186}
tatjug ds
ey mdsoehik oredtanid Rart 050, 158), amely o mdsodil orsdt (64, 164) da g mfsodik frosst (66,
1640} tartia;
sgy mdasodiy ville (48, 148), amcly 8 bosszivanydt kivadpvonal {C) sgy misodik ofdalin belyerkedik o,
ahol & mdsodik villa (46, 148) megtdicaset
epy harmadik aredtartd Rart (32, 132), ameby ogy harmadik ovsdt (58, 168} tart] &5 egy negyedik
orsdiarts Kert (30, 130), aimely egy nepyvedik ors6t (64, 1641 tant;
epy harmadik Mresdt (86, 1663, smedvet a harmadih orsd (88, 168} taet, abol a harowdik orsd
(88, 168} amisodiwanyban sl &
oy neivedih Brisat (64, Et’éi}}, amelyet o negyedik orsd (B4, 164) twrt, shal 8 negyedik orsd
{84, 184} a2 el irsnyhan ¢l ¢
ey misodik verbmagibmodS-kerehet (42, 1425, amely hosszirdnyban adult thvolsigra van a harmadik
Hres SRR, 68} de wriegvedil tirestid! (60; 160}, shol s mdsodik vetdmagitmsritd-hersh (33, 142y

eled ranyvban 6 masodik tongelyre {1803 van folarerelve,

L2 & L igdnypont szerintl vetlgdp {25, 123}, ahol v ofsé eosa (60, 160} s rodsodik fivese {80, 160) ket
az olud Hrecn {85, 168 ¢ & midsodik orsty {84, 164) kvl nines mady szerkoest elem, deabed 3 bariadil tdrone
{56, 186} €4 u napyedik tiross (60, 1807 kovot o harmadil orsdn {68, 168145 4 negysdik vrson (64, 184 kivid

ainey may arerkssett clon

130 A 11 igduypant seariat] veedgdp €25, 1233, ahol » harmarhik tdross (66, 168) sgy hymadi bardedat bos Wire
&s-gnegyvedih tirosw (88, 1607 cov negvedik bardad®t o Bitre arniad foluzinen, ¢ ahiol & ordsodik 1omrfttkensk
{42, 1Y mingd 8 harnadik, mind 2 segyedik hardeds foloy elhalad, mikisben s vetdedp hossziranvban (T}

halad.

B Azl igdropont szeriall votddp (A8, 129) shot ar eladtdronanak (66, 168) o ndsodik Wrosdnak (64, 1800

ehérd dimdriie van.
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