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FIG. 3

seeding unit (106) may comprise an upper suspension unit (302) and an
intermediate joint (304) connected to the upper suspension unit (302).
The inter- seeding unit (106) may further comprise a row unit (306) con-
nected to the intermediate joint (304). The row unit (306) may comprise
a seeding device (325).
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TITLE
HIGH CLEARANCE CROP INTER-SEEDING

RELATED APPLICATION
[001] This application is being filed on 20 December 2011, as a PCT

International Patent application in the name of AGCO Corporation, a U.S. national
corporation, applicant for the designation of all countries except the U.S., and, David
Pell, a citizen of the U.S., and John Peterson, a citizen of the U.S., applicants for the
designation of the U.S. only, and claims priority to U.S. Patent Application Serial
No. 61/428,252 filed on 30 December 2010, the disclosure of which is incorporated

herein by reference in its entirety.

BACKGROUND

[002] A tractor is a vehicle designed to deliver a high torque at slow speeds

for hauling a trailer or machinery used in agriculture or construction. “Tractor” is
most commonly used to describe a farm vehicle. Agricultural implements may be
towed behind or mounted on the tractor, and the tractor may also provide a source of

power if the implement is mechanized.

SUMMARY

[003] This Summary is provided to introduce a selection of concepts in a
simplified form that are further described below in the Detailed Description. This
Summary is not intended to identify key features or essential features of the claimed
subject matter. Nor is this Summary intended to be used to limit the claimed subject
matter’s scope.

[004] A high clearance crop inter-seeding system may be provided. The
high clearance crop inter-seeding system may comprise an inter-seeding unit. The
inter-seeding unit may comprise an upper suspension unit and an intermediate joint
connected to the upper suspension unit. The inter-seeding unit may further comprise
a row unit connected to the intermediate joint. The row unit may comprise a seeding

device.
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[005] Both the foregoing general description and the following detailed
description provide examples and are explanatory only. Accordingly, the foregoing
general description and the following detailed description should not be considered
to be restrictive. Further, features or variations may be provided in addition to those
set forth herein. For example, embodiments may be directed to various feature

combinations and sub-combinations described in the detailed description.

BRIEF DESCRIPTION OF THE DRAWINGS

[006] The accompanying drawings, which are incorporated in and

constitute a part of this disclosure, illustrate various embodiments of the present
invention. In the drawings:

[007] FIG. 1 shows a high crop clearance inter-seeding system;

[008] FIG. 2 shows a high crop clearance inter-seeding system;

[009] FIG. 3 shows an inter-seeding unit; and

[010] FIG. 4A and 4B show a seeding device.

DETAILED DESCRIPTION

[011] The following detailed description refers to the accompanying

drawings. Wherever possible, the same reference numbers are used in the drawings
and the following description to refer to the same or similar elements. While
embodiments of the invention may be described, modifications, adaptations, and
other implementations are possible. For example, substitutions, additions, or
modifications may be made to the elements illustrated in the drawings, and the
methods described herein may be modified by substituting, reordering, or adding
stages to the disclosed methods. Accordingly, the following detailed description
does not limit the invention.

[012] Consistent with embodiments of the invention, a high clearance crop
inter-seeding system may be provided. This system may allow a secondary crop to
be inter-seeded into a standing primary crop. Inter-seeding units may be mounted to
a self propelled vehicle or pull-behind vehicle that may provide a delivery system
(e.g. for metering of seed or fertilizer) and propulsion of the inter-seeding units. The

inter-seeding units may comprise multiple rolling, seeding devices and may attach to
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a folding mechanical "boom arm" at the rear of the vehicle. The inter-seeding units
may be spaced along the boom arm to place seed and/or fertilizer in between
existing rows of growing, standing, primary crops and may provide enough
clearance to not damage the growing, standing, primary crops. Embodiments of the
invention may be used to plant a secondary crop in an already standing primary crop
with the intention to harvest the secondary crop. Furthermore, embodiments of the
invention may be used to plant a cover crop in an already standing primary crop
before harvest of the primary crop to limit soil erosion during harvest of the primary
crop.

[013] FIG. 1 shows a high crop clearance inter-seeding system 100. As
shown in FIG. 1, system 100 may include a delivery system 102, a boom arm 104,
and a plurality of inter-seeding units 106. Delivery system 102 may be mounted on
a self propelled agricultural vehicle or may be mounted to a vehicle that may be
pulled by an agricultural vehicle (e.g. a tractor.) Delivery system 102 may comprise
and air delivery system that my provide metering of seeds and/or fertilizer to the
plurality of inter-seeding units 106 through tubes, for example. Plurality of inter-
seeding units 106 may be mounted to boom arm 104 that may also be mounted on
the self propelled agricultural vehicle or may be mounted to the vehicle that may be
pulled by the agricultural vehicle.

[014] System 100 may allow a secondary crop (or a cover crop) to be inter-
seeded into a standing primary crop. Inter-seeding units 106 may be spaced along
boom arm 104 to place seed and/or fertilizer in between existing rows of a growing,
standing primary crop and may provide ‘enough clearance to not damage the
growing, standing primary crop. For example, the growing, standing primary crop
may pass unharmed through inter-seeding units 106 as system 100 is propelled
through an agricultural field containing the growing primary crop. FIG. 2 shows
high crop clearance inter-seeding system 100 where boom arm 104 is folded for
transportation, for example.

[015] FIG. 3 shows inter-seeding unit 106. As shown in FIG. 3, inter-
seeding unit 106 may comprise an upper suspension unit 302, an intermediate joint
304, and a row unit 306. Upper suspension unit 302 may comprise a plurality of

upper suspension arms 308 and a plurality of brackets 310. Brackets 310 may be
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attached to boom arm 104 and may be configured to allow inter-seeding unit 106 to
adjust up or down on boom arm 104 based, for example, on the height of the
standing, existing primary crop. Upper suspension arms 308 may protrude
horizontally from boom arm 104 and may be substantially parallel to the ground.

[016] Intermediate joint 304 may comprise a joint bar 312, a plurality of
hinges 314, and a plurality of tension springs 316. Joint bar 312 may be attached to
plurality of upper suspension arms 308. Plurality of hinges 314 may be attached to
joint bar 312 and to a plurality of corresponding lower suspension arms 318 of row
unit 306 as will be described below. Each one of plurality of lower suspension arms
318 may be configured to hinge from corresponding ones of plurality of hinges 314.
Plurélity of tension springs 316 may be disposed on corresponding ones of plurality
of hinges 314 in such a way as to place a downward force on lower suspension arms
318 against the ground, for example, when inter-seeding unit 106 is in operation. In
other words, plurality of tension springs 316 may provide tension that causes row
unit 306 (and specifically seeding devices 325) to follow the contour of the ground.

[017] Row unit 306 may comprise lower suspension arms 318, brackets
320, and seeding devices 325. Lower suspension arms 318 may be spaced along
boom arm 104 to, for example, allow the growing, standing primary crop to pass
unharmed between lower suspension arms 318 as system 100 is propelled through
the agricultural field containing the growing primary crop. Moreover, upper
suspension unit 302 may be adjusted up or down on brackets 310 to allow joint bar
312 to pass the growing, standing primary crop through with out harm to the
growing, standing primary crop.

[018] Each seeding device 325 may comprise a hood 330, a pad 335, an
orifice 340, and an opener 345. Each opener 345 may comprise a depth control ring
350 and a plurality of points 355. Opener 345 may be configured to rotate inside
hood 330. Pad 335 may be connected to an end of hood 330. FIG. 4A and FIG. 4B
show seeding device 325 in more detail. As shown in FIG. 4A, plurality of points
355 may each include a corresponding tab 405 to aid in soil mixing, for example,
inside hood 330. Brackets 320 may each connect corresponding seeding devices
325 to corresponding lower suspension arms 318. Tubes (not shown) from delivery

system 102 may connect delivery system 102 to each seeding device 325 at orifice
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interior of hood 330 through orifice 340.

[019] Consistent with embodiments of the invention, during operation of
inter-seeding unit 106, pads 335 and depth control ring 350 may follow the contour
of the ground as high crop clearance inter-seeding system 100 is propelled forward
in a field with an existing, standing primary crop. While rotating inside hood 330,
opener 345 of each seeding device 325 may disturb the soil from the ground, mix the
disturbed soil with a seed and/or fertilizer from delivery system 102, place the seed
and/or fertilizer in the ground, and firm the soil against the seed by pad 335 to insure
adequate contact to promote germination. Hood 330 may provide at least two
functions. One function of hood 330 may be to protect the existing primary crop
from damage by opener 345, for example. Another function of hood 330 may be to
provide a place for the disturbed soil and the seed and/or fertilizer delivery system
102 to be mixed thoroughly before being placed in the ground and firmed by pad
335. This mixing may be facilitated or enhanced by tabs 405.

[020] While certain embodiments of the invention have been described,
other embodiments may exist. Further, any disclosed methods’ stages may be
modified in any manner, including by reordering stages and/or inserting or deleting
stages, without departing from the invention. While the specification includes
examples, the invention’s scope is indicated by the following claims. Furthermore,
while the specification has been described in language specific to structural features
and/or methodological acts, the claims are not limited to the features or acts
described above. Rather, the specific features and acts described above are disclosed

as example for embodiments of the invention.
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WHAT IS CLAIMED IS:

1. An inter-seeding unit comprising:

an upper suspension unit;
an intermediate joint connected to the upper suspension unit; and

a row unit connected to the intermediate joint.

2. The inter-seeding unit of claim 1, wherein the upper suspension unit

comprises a plurality of upper suspension arms.

3. The inter-seeding unit of claim 2, wherein the upper suspension unit
comprising at least one bracket configured to connect at least one of the plurality of

upper suspension arms to a boom arm.

4. The inter-seeding unit of claim 3, wherein the at least one bracket is

configured to adjust up and down vertically on the boom arm.

5. The inter-seeding unit of claim 3, wherein the boom arm is connected

to an agricultural vehicle.

6. The inter-seeding unit of claim 2, wherein the plurality of upper

suspension arms are substantially parallel to the ground.

7. The inter-seeding unit of claim 1, wherein the intermediate joint

comprises a joint bar.

8. The inter-seeding unit of claim 7, wherein the joint bar connects to a

plurality of upper suspension arms of the upper suspension unit.

9. The inter-seeding unit of claim 7, wherein the intermediate joint

comprises a plurality of hinges connected to the joint bar.
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10.  The inter-seeding unit of claim 9, wherein the intermediate joint
comprises a plurality tension springs correspondingly connected to the plurality of

hinges.

11.  The inter-seeding unit of claim 1, wherein the row unit comprises:
at least one lower suspension arm;
a bracket connected to the at least one lower suspension arm; and

a seeding device connected to the bracket.

12.  The inter-seeding unit of claim 11, wherein the seeding device

comprises a hood.

13.  The inter-seeding unit of claim 12, wherein the seeding device

comprises a pad connected to the hood.

14. The inter-seeding unit of claim 12, wherein the seeding device

comprises an orifice disposed on the hood.

15.  The inter-seeding unit of claim 11, wherein the seeding device

comprises an opener.

16.  The inter-seeding unit of claim 15, wherein the opener comprises a

plurality points.

17. The inter-seeding unit of claim 16, wherein each of the plurality of

points comprises a tab.

18. The inter-seeding unit of claim 15, wherein the opener comprises a

depth control ring.
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19.  An inter-seeding unit comprising:
an upper suspension unit wherein the upper suspension unit comprises a
plurality of upper suspension arms being substantially parallel to the ground wherein
the upper suspension unit comprises at least one bracket configured to connect at
5  least one of the plurality of upper suspension arms to a boom arm connected to an
agricultural vehicle wherein the at least one bracket is configured to adjust up and
down vertically on the boom arm; .
an intermediate joint connected to the upper suspension unit, wherein the
intermediate joint comprises,
10 a joint bar wherein the joint bar connects to the plurality of upper
suspension arms,
a plurality of hinges connected to the joint bar, and
a plurality tension springs correspondingly connected to the plurality
of hinges; and

15 a row unit connected to the plurality of hinges.

20.  An inter-seeding unit comprising:
an intermediate joint; and
a row unit connected to the intermediate joint wherein the row unit
20  comprises,
at least one lower suspension arm,
a bracket connected to the at least one lower suspension arm, and
a seeding device connected to the bracket wherein the seeding device
comprises,
25 a hood, wherein a pad is connected to the hood and an orifice
is disposed on the hood,
an opener comprising a plurality points wherein each of the
plurality of points comprises a corresponding tab wherein an interior
of the hood is configured to provide an area where soil and at least
30 one seed received through the orifice are mixed by the tabs, and

a depth control ring.




WO 2012/092005

104

Wy

1/4

NN NN/ 2 il

PCT/US2011/066011

e NN NN 2 A0 A

i

<D

L il

I I I

FIG. 1



WO 2012/092005 PCT/US2011/066011

T / : »/
2) //)A\

/. 3, sy
N R 23
2 =/ AN
— A\—\, a— —

X% N
S R sjl ‘/;\:
— :'A'_, = N BAN\Y Y, =
(3"—'\,’.‘_;‘; ‘\\\\’\\\\\
'\“/‘ 2 V‘;5'; ‘\ \=
\X Z % ‘\ _‘\
“% = \\A/, y

FIG. 2

N
=

{ 10
—

2/4



WO 2012/092005 PCT/US2011/066011

FIG. 3

3/4



WO 2012/092005 PCT/US2011/066011




INTERNATIONAL SEARCH REPORT

International application No

PCT/US2011/066011

A. CLASSIFICATION OF SUBJECT MATTER

INV. A01C5/06 A01C7/20
ADD.

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)

AOIC AO1B

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Electronic data base consulted during the international search (name of data base and, where practical, search terms used)

EPO-Internal, WPI Data

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category™ | Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

X FR 2 909 514 Al (ETABLISSEMENTS LOUIS 1-20
QUIVOGNE [FR] ETABLISSEMENTS LOUIS
QUIVOGNE SOC D) 13 June 2008 (2008-06-13)
abstract

page 6, line 30 - line 37

claims; figures

X US 7 574 969 B1 (HENRY JIM [CA] ET AL) 1-20
18 August 2009 (2009-08-18)
abstract

column 2, line 32 - line 45
column 4, line 37 - line 40
claims; figures

Further documents are listed in the continuation of Box C. See patent family annex.

* Special categories of cited documents : . . . .

"T" later document published after the international filing date
or priority date and not in conflict with the application but
cited to understand the principle or theory underlying the
invention

"A" document defining the general state of the art which is not
considered to be of particular relevance

"E" earlier document but published on or after the international "X* document of particular relevance; the claimed invention

filing date cannot be considered novel or cannot be considered to
"L" document which may throw doubts on priority claim(s) or involve an inventive step when the document is taken alone
which is cited to establish the publication date of another

b : L "Y" document of particular relevance; the claimed invention
citation or other special reason (as specified)

cannot be considered to involve an inventive step when the

"O" document referring to an oral disclosure, use, exhibition or document is combined with one or more other such docu-
other means ments, such combination being obvious to a person skilled
"P" document published prior to the international filing date but inthe art.
later than the priority date claimed "&" document member of the same patent family
Date of the actual completion of the international search Date of mailing of the international search report

23 March 2012 30/03/2012

Name and mailing address of the ISA/ Authorized officer

European Patent Office, P.B. 5818 Patentlaan 2
NL - 2280 HV Rijswijk

Tel. (+31-70) 340-2040, -
Fax: (+31-70) 340-3016 O0Ttra Garcia, R

Form PCT/ISA/210 (second sheet) (April 2005)



INTERNATIONAL SEARCH REPORT

International application No

PCT/US2011/066011

C(Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT

Category™

Citation of document, with indication, where appropriate, of the relevant passages

Relevant to claim No.

X

WO 97/16060 A2 (LEMKEN GMBH & CO KG [DE])
9 May 1997 (1997-05-09)

abstract

page 5, paragraph 3

page 6, paragraphs 2,3

page 7, paragraph 2

claims; figures

EP 0 503 938 Al (TINTO IND LTD [ZW])
16 September 1992 (1992-09-16)
abstract

column 1, line 53 - Tline 58

column 2, line 1 - line 16

claims; figures

’2’
-18,20

13-18,20

Form PCT/ISA/210 (continuation of second sheet) (April 2005)




INTERNATIONAL SEARCH REPORT

Information on patent family members

International application No

PCT/US2011/066011
Patent document Publication Patent family Publication

cited in search report date member(s) date

FR 2909514 Al 13-06-2008 AT 484186 T 15-10-2010
EP 2099278 A2 16-09-2009
FR 2909514 Al 13-06-2008
WO 2008081112 A2 10-07-2008

US 7574969 Bl 18-08-2009  CA 2648427 Al 18-12-2009
us 7574969 Bl 18-08-2009

WO 9716060 A2 09-05-1997 AT 193410 T 15-06-2000
4 0801324 A3 16-12-1998
DK 858258 T3 09-10-2000
EP 0858258 A2 19-08-1998
HU 0103014 A2 28-12-2001
PL 326547 Al 28-09-1998
WO 9716060 A2 09-05-1997

EP 0503938 Al 16-09-1992 AP 228 A 19-12-1992
AR 246031 Al 30-03-1994
AT 106656 T 15-06-1994
AU 646292 B2 17-02-1994
AU 8451691 A 02-04-1992
BR 9104096 A 02-06-1992
CA 2052166 Al 26-03-1992
DE 69200170 D1 14-07-1994
DE 69200170 T2 01-12-1994
DK 0503938 T3 24-10-1994
EP 0503938 Al 16-09-1992
ES 2056689 T3 01-10-1994
us 5205228 A 27-04-1993
ZA 0107442 A 24-06-1992

Form PCT/ISA/210 (patent family annex) (April 2005)




	Page 1 - front-page
	Page 2 - description
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - claims
	Page 8 - claims
	Page 9 - claims
	Page 10 - drawings
	Page 11 - drawings
	Page 12 - drawings
	Page 13 - drawings
	Page 14 - wo-search-report
	Page 15 - wo-search-report
	Page 16 - wo-search-report

