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Ih reply to the Final Office Action dated January 31, 2023, Applicant submits the

following Amendment and Remarks.

Proposed Amendments to the Claims are reflected n the listing of claims

which begins on page 2 of this paper.

Remarks begin on page 6 of this paper.
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AMENDMENTS TO THE CLAIMS

This listing of claims will replace all prior versions, and listings, of claims in the
application.
1. (Currently Amended) A system, comprising:
an elongate frame member,
an elongate toolbar coupled to the frame member via a hinged joint, the toolbar oriented
parallel to the frame member;
a plurality of row units coupled to the toolbar,
a first sensor configured to sense a position of the toolbar relative to ground,;
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an actuator coupled between the frame member and the toolbar, the actuator
configured to rotate the toolbar relative to the frame member based on a sensed
position of the toolbar, wherein the toolbar remains parallel to the frame member
throughout the rotation of the toolbar.
2. (Canceled)

3. (Canceled)

4. (Currently Amended) The system of s

controller configured to receive first and second signals from the first and second

sensors and cause actuation of the actuator based on the first and second signals.

5. (Original) The system of claim 4, further comprising a control component
that actuates the actuator, wherein the controller is configured to cause actuation by

sending a signal to the control component.

6. (Original) The system of claim 5, wherein the control component
comprises a control valve, an air valve, an electronic control component, a magnetic

control component, or an electromagnetic control component.
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7. (Original) The system of claim 4, wherein the controller is further
configured to cause adjustment of a rate of rotation based on the first signals from the

first sensor.

8. (Previously Presented) The system of claim 1, further comprising a
controller, the controller configured to receive a signal from the first sensor and cause

actuation of the actuator based on the signal.

9. (Original) The system of claim 8, further comprising a control component
that actuates the actuator, wherein the controller is configured to cause actuation by

sending a signal to the control component.

10.  (Original) The system of claim 9, wherein the control component
comprises a control valve, an air valve, an electronic control component, a magnetic

control component, or an electromagnetic control component.

11.  (Original) The system of claim 8, wherein the controller is further
configured to cause adjustment of a rate of rotation based on the signal from the first

Sensor.

12.  (Original) The system of claim 1, wherein the sensed position is relative to
a field surface, further comprising one or more electromagnetic sensors coupled to the
frame member, the toolbar, or a combination of the frame member and the toolbar, the
one or more electromagnetic sensors configured to sense an absolute elevation or
change in elevation between the field surface and the toolbar or a combination of both

the frame member and the toolbar.
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13.  (Previously Presented) The system of claim 12, further comprising a
controller configured to receive one or more signals from the one or more
electromagnetic sensors and cause actuation of the actuator based on the one or more

signals.

14.  (Original) The system of claim 13, further comprising a control component
that actuates the actuator, wherein the controller is configured to cause actuation by

sending a signal to the control component.

15.  (Original) The system of claim 14, wherein the control component
comprises a control valve, an air valve, an electronic control component, a magnetic

control component, or an electromagnetic control component.

16.  (Original) The system of claim 13, wherein the controller is further
configured to cause adjustment of a rate of rotation based on the one or more signals

from the one or more electromagnetic sensors.

17.  (Original) The system of claim 12, wherein the one or more

electromagnetic sensors comprise ultrasonic, lidar, or radar sensors.

18.  (Original) The system of claim 1, wherein the actuator is configured to

rotate the toolbar throughout an obtuse angle range.
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19.  (Currently Amended) A control system for an implement comprising a
frame member and a toolbar coupled to the frame member parallel to the frame
member via a hinged joint such that the toolbar remains parallel to the frame member
throughout the rotation of the toolbar about the hinged joint, wherein a plurality of row
units are secured to the toolbar, the control system comprising:

a controller;

1 sensor configured to sense a position of the toolbar relative to ground,;
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an actuator coupled between the frame member and the toolbar, wherein the controller
is configured to receive at least one signal from the at least one sensor indicating
the position of the toolbar relative to the ground and cause the actuator to rotate

the toolbar based on the sensed position of the toolbar.

20. (Canceled)

21.  (Previously Presented) The system of claim 1, further comprising at least
one wheel coupled to the frame member and at least partially supporting the frame
member relative to the ground.
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REMARKS

The Final Office Action dated January 31, 2023, has been received and reviewed.
Claims 1 and 3-21 are pending in the application. Claims 1, 3-17, and 19-21 stand
rejected. Claim 18 is objected to.

Applicant proposes to amend claims 1, 4, and 19, and to cancel claims 3 and 20.
Claim 1 is proposed to be amended to incorporate the subject matter of claim 3. Claim 4
is proposed to be amended to update claim dependency due to the cancelation of claim
3. Claim 19 is proposed to be amended in a similar manner as claim 1. No new matter
is proposed to be added.

The proposed amendments should be entered because they present rejected
claims in better form consideration on appeal. Amendments were not submitted earlier
because Applicant believed that the prior amendments placed the claims in condition for
allowance, for the reasons set forth in the prior responses.

Applicant respectfully requests reconsideration of the Application as proposed to

be amended.

After-Final Consideration Pilot 2.0 Request

Applicant submits herewith an After-Final Consideration Pilot (AFCP) Program
Request (Form PTO/SB/434). Applicant submits that all criteria for the AFCP are met by
the present amendment, including the requirement that at least one independent claim
be amended in a manner that does not broaden the scope of the claim in any respect.
Applicant is willing and able to participate in an interview initiated by the Examiner
concerning this amendment. Thus, Applicant requests that the Examiner consider the

amendment under the AFCP 2.0 program.

Interview Summary

Applicant would like to thank Examiner Lutz for the courtesy extended during a
telephone interview on February 17, 2023 with Applicant’s undersigned representative.
In accordance with M.P.E.P. § 713.04, Applicant submits the following details of the

interview:
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(A) A brief description of the nature of any exhibit shown or any demonstration
conducted: N/A

(B) Identification of the claims discussed: Pending claims 1, 3, 19, and 20.

(C) Identification of specific prior art discussed: Hubalek et al. (US 9,031,749)
and Houck (US 2015/0230391).

(D) Identification of the principal proposed amendments of a substantive nature
discussed: Proposed amendments included incorporating the element of claim 3 into
claim 1 and into claim 19, and canceling claim 20.

(E) The general thrust of the principal arguments of the applicant and the
examiner: The rejections made in the Office Action of July 19, 2013, were discussed.
The parties discussed the movement of the row unit in Houck and the frame in Hubalek.

(F) A general indication of any other pertinent matters discussed: N/A

(G) If appropriate, the general results or outcome of the interview: Applicant
agreed to submit amendments and remarks formalizing Applicant’s position. Examiner
agreed that the proposed amendments appear to overcome the rejections in the Final
Office Action.

(H) In the case of an interview via electronic mail, a paper copy of the Internet e-

mail contents MUST be made and placed in the patent application file: N/A

If the Office believes that further comments are necessary or desired describing
the interview, the Examiner is kindly requested to contact Applicant’s undersigned

attorney, and further detail will be promptly provided to the extent possible.

Rejections under 35 U.S.C. § 102

Hubalek

Claim(s) 1, 8, 9, 10, 19, 21 are rejected under 35 U.S.C. 102(a)(1) as being
anticipated by Hubalek et al. (US 9,031,749). Applicant respectfully traverses this
rejection.

Applicant proposes to amend claim 1 to recite the subject matter previously

presented in claim 3. The Final Office Action did not reject claim 3 based on Hubalek.
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Claim 1, as proposed to be amended, is not anticipated by Hubalek. Claims 8, 9, 10,
and 21 are not anticipated at least because they depend from claim 1.

Applicant proposes similar amendments to claim 19, and therefore, claim is also
not anticipated.

Applicant respectfully requests that the rejection based on Hubalek be withdrawn.

Houck

Claim(s) 1, 3-11, 20 are rejected under 35 U.S.C. 102(a)(1) as being anticipated
by Houck (US 2015/0230391). Applicant respectfully traverses this rejection.

Houck teaches a planting system having seeding row assemblies 36 coupled to a
frame 34. Houck, 4] [0027]. The system has two different row units for each row: a tillage
row unit 52, and a seeding row unit 62. Houck, [ [0028]-[0029]. Each is coupled to the
implement frame 34 by a parallel linkage 54, 64. The parallel linkages 54, 64, maintain
the row units 52, 62 at the same orientation relative to the frame 34 (i.e., they revolve
relative to the frame 34). The Final Office Action refers to the part indicated below as
corresponding to the elongate toolbar recited in claim 1, i.e., the part to which the
parallel linkage 64 is attached. This part appears to be rigidly connected to the row unit

frame 70.
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This part cannot be the elongate toolbar of claim 1 because it has only one row
unit; it does not have “a plurality of row units coupled to” it. Even this part of the row unit
62 could be considered an elongate toolbar, it is not “configured to rotate . . . relative to
the frame member.” The parallel linkage 64 maintains the orientation of that part (and
hence, the row unit frame 70) relative to the implement frame 34.

Thus, claim 1, as proposed to be amended, is not anticipated by Houck. Claims
4-11 are not anticipated at least because they depend from claim 1.

Applicant proposes to cancel claims 3 and 20 herein, rendering the rejection

moot as to those claims.
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Applicant respectfully requests that the rejection based on Houck be withdrawn.

Rejections under 35 U.S.C. § 103

Claim(s) 12-17 are rejected under 35 U.S.C. 103 as being unpatentable over
Houck in view of Henry (US 8,857,530). Applicant respectfully traverses this rejection.

The Final Office Action relies on Henry as teaching specific sensors and controls
recited in claims 12-17. However, Henry does not appear to cure the deficiency
identified above with respect to the rejections under 35 U.S.C. § 102. Thus, amended
claim 1 is not obvious based on Houck in view of Henry. Claims 12-17 are allowable at
least because they depend from claim 1. Applicant respectfully requests that the

rejection be withdrawn.

Other issues

Claim 18 is objected to as being dependent upon a rejected base claim, but
would be allowable if rewritten in independent form including all of the limitations of the
base claim and any intervening claims.

Applicant submits that claim 1, as amended, is allowable as set forth above.
Thus, claim 18 is also allowable. Applicant respectfully requests that the objection be

withdrawn.

10
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CONCLUSION

The amendments above should be entered by the Office because the
amendments are supported by the as-filed disclosure and do not add new matter to the
application. If the Examiner determines that the amendments do not place the
application in condition for allowance, entry is respectfully requested upon filing of a
Notice of Appeal herein.

No additional fees are believed due, but the Commissioner is hereby authorized
to charge any additional fees which may be required, or to credit any overpayment, to
Deposit Account No. 010442,

Claims 1, 4-19, and 21 are believed to be in condition for allowance, and an
early notice thereof is respectfully solicited. Should the Examiner determine that
additional issues remain that might be resolved by a telephone conference, the

Examiner is respectfully invited to contact Applicant’s undersigned attorney.

Respectfully submitted,
/Nathan E. Whitlock/

Nathan E. Whitlock
Reg. No.: 65744
AGCO Corporation
Patent Department
420 W Lincoln Blvd
Hesston, KS 67062
Phone: (620) 217-5111

Date: February 17, 2023

11
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2a)lv] This action is FINAL. 2b) [J This action is non-final.
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4)[0) Since this application is in condition for allowance except for formal matters, prosecution as to the merits is
closed in accordance with the practice under £x parre Quayte, 1935 C.D. 11,453 O.G. 213.

Disposition of Claims*
5) Claim(s) 1 and 3-21 is/are pending in the application.
5a) Of the above claim(s) _____is/are withdrawn from consideration.
) O Claim(s) ____is/are allowed.
) Claim(s) 1,3-17 and 19-21 is/are rejected.
) Claim(s) 18 is/are objected to.
) )

9) ([ Claim(s are subject to restriction and/or election requirement
* If any claims have been determined allowable, you may be eligible to benefit from the Patent Prosecution Highway program at a
participating intellectual property office for the corresponding application. For more information, please see

http://www.uspto.gov/patents/init_events/pph/index.jsp or send an inquiry to PPHfeedback@uspto.gov.
Application Papers
10)(7J The specification is objected to by the Examiner.
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Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a).
Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d).

Priority under 35 U.S.C. § 119

12)[J Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
Certified copies:

a)lJ All b)) Some**  ¢)J None of the:
1.[J Certified copies of the priority documents have been received.
2.(] Certified copies of the priority documents have been received in Application No.

3.0 Copies of the certified copies of the priority documents have been received in this National Stage
application from the International Bureau (PCT Rule 17.2(a)).

** See the attached detailed Office action for a list of the certified copies not received.
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DETAILED ACTION

Notice of Pre-AlA or AIA Status
1. The present application, filed on or after March 16, 2013, is being examined under the first
inventor to file provisions of the AlA.

Claim Rejections - 35 USC § 102
2. In the event the determination of the status of the application as subject to AIA35 U.S.C. 102
and 103 (or as subject to pre-AlA 35 U.S.C. 102 and 103) is incorrect, any correction of the statutory
basis for the rejection will not be considered a new ground of rejection if the prior art relied upon, and
the rationale supporting the rejection, would be the same under either status.
3. The following is a quotation of the appropriate paragraphsof 35 U.S.C. 102 that form the basis

for the rejections under this section made in this Office action:
A personshall be entitled to a patent unless —

(a){1) the claimedinvention was patented, describedina printed publication, orin public use, onsale,
orotherwise available to the public before the effective filing date ofthe claimed invention.

4, Claim(s) 1, 8,9, 10, 19, 21 is/are rejected under 35 U.S.C. 102(a)(1) as being anticipated by

Hublaek et al. (US9,031,759).
Regarding claim 1, Habalekteachesa system, comprising: an elongate frame member (152); an
elongate toolbar (toolbar of 22) coupled to the frame member via a hinged joint (fig. 8,
connection betweenbeam 152 and opener assembly), the toolbar oriented parallel to the frame
member (fig. 8); a plurality of row units coupled to the toolbar (22a-c); afirst sensor (83)
configured to sense a position of the toolbar relative to ground; and an actuator (80,82,172)
coupled betweenthe frame memberand the toolbar, the actuator configuredto rotate the

toolbar relative to the frame member based on a sensed position of the toolbar (12: 20-44),
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wherein the toolbar remains parallel to the frame member throughout the rotation of the
toolbar (fig. 8).
8. The system of claim 1, further comprising a controller (274), the controller configured to

receive a sighal from thefirst sensor and cause actuation of the actuator based on the signal.

9. The system of claim 8, further comprising a control component that actuatesthe actuator,
wherein the controller is configured to cause actuation by sending a sighal to the control

component (178).

10. The system of claim 9, wherein the control component comprises a control valve, an air
valve, anelectronic control component, a magnetic control component, or an electromagnetic

control component (178).

19. A control system for an implement comprising a frame member and a toolbar (toolbar of 22)
coupled to the frame member (152) parallel to the frame member via a hinged joint (fig. 8,
hinge) such that the toolbar remains parallel tothe frame member throughout the rotation of
the toolbar about the hinged joint, wherein a plurality of row units are secured to the toolbar,
the control system comprising: a controller (274); at least one sensor (83) configured tosense a
position of the toolbar relative to ground; and an actuator (80,82,172) coupled between the
frame memberand the toolbar, wherein the controller is configured to receive at least one
sighal from the at least one sensor indicating the position of the toolbar relative to the ground
and cause the actuator torotate the toolbar based on the sensed position of the toolbar (12: 20-

44),
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21. The system of claim 1, further comprising at least one wheel coupled to the frame member

and at least partially supporting the frame member relative to the ground (18).

5. Claim(s) 1, 3-11, 20 is/are rejected under 35 U.S.C. 102(a)(1) as being anticipated by Houk (US

2015/0230391).
Regarding claim 1, Houk teachesa system, comprising: an elongate frame member (34); an
elongatetoolbar (Image 1 below) coupled to the frame member via a hinged joint (64), the
toolbar oriented parallel to the frame member (Fig. 2c); a plurality of row units coupled to the
toolbar (fig. 1); a first sensor (114) configured to sense a position of the toolbar relative to
ground; and an actuator (102) coupled betweenthe frame memberand the toolbar, the
actuator configured to rotate the toolbar relative to the frame member based on a sensed
position of the toolbar (control system 38), wherein the toolbar remains parallel to the frame

member throughout the rotation of the toolbar (fig. 2c).
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Image 1: annotated drawing takenfrom Houk

3. The system of claim 1, further comprising a second sensor configured to sense an angle of the

toolbar relative to the frame member (112).

4. The system of claim 3, further comprising a controller configured to receive first and second
sighals from the first and second sensors and cause actuation of the actuator based on the first

and second signals [0036-0037].

5. The system of claim 4, further comprising a control component that actuatesthe actuator,
wherein the controller is configured to cause actuation by sending a signal to the control

component [0036 valve].

6. The system of claim 5, wherein the control component comprises a control valve, an air valve,
an electronic control component, a magnetic control component, or an electromagnetic control

component [0036 valve].

7. The system of claim 4, wherein the controller is further configured to cause adjustment of a

rate of rotation based on the first signals from the first sensor [0036] (begins actuation).

8. The system of claim 1, further comprising a controller (122), the controller configured to
receive asignal from thefirst sensor and cause actuation of the actuator based on the signal

[0036-0037].
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9. The system of claim 8, further comprising a control component that actuatesthe actuator,
wherein the controller is configured to cause actuation by sending a signal to the control

component [0036-0037].

10. The system of claim 9, wherein the control component comprises a control valve, an air
valve, anelectronic control component, a magnetic control component, or an electromagnetic

control component [0036 valve].

11. The system of claim 8, wherein the controller is further configured to cause adjustment of a

rate of rotation based on the signal from the first sensor [0036 valve].

20. A computer-implemented method for an implement that comprises a toolbar that has a
plurality of row units secured thereto, the method for adjusting a rotation of the toolbar (Image
1) coupled to a frame member (34) via a hinged joint (64) such that the toolbar remains parallel
to the frame member throughout the rotation of the toolbar (fig. 2c) based on a contour of a
field on which the implement traverses, the method comprising: ata controller (122): receiving
an indication of a first angle change (114) of the toolbar relative toground; causing an actuator
(102) that pivotably couples the toolbar to the frame member to retract based on the indication
of thefirst angle change; receiving anindication of a second angle change (112) of the toolbar
relative to the ground; and causing the actuator toextend based on the indication of the second

anglechange.
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Claim Rejections - 35 USC § 103
6. In the event the determination of the status of the application as subject to AIA35 U.S.C. 102
and 103 (or as subject to pre-AlA 35 U.S.C. 102 and 103) is incorrect, any correction of the statutory
basis for the rejection will not be considered a new ground of rejection if the prior art relied upon, and
the rationale supporting the rejection, would be the same under either status.
7. The following is a quotation of 35 U.S.C. 103 which forms the basis for all obviousness rejections
set forth in this Office action:

A patentfora claimedinvention maynotbe obtained, notwithstanding that the claimed inventionis
notidentically disclosed as set forth insection 102, if the differences between the claimed inve ntion
and thepriorartare suchthatthe claimedinvention as a whole would have been obvious before the
effective filing date ofthe claimed invention to a person having ordinary skillinthe art to which the
claimedinve ntion pertains. Pa tentability shall not be negated by the mannerin which the invention

was made.
8. Claim(s) 12-17 is/are rejected under 35 U.S.C. 103 as being unpatentable over Houk in view of
Henry (US 8,857,530).

Regarding claim 12, Houk teaches the system of claim 1, but fails to teach wherein the sensed
position is relative to a field surface, further comprising one or more electromagnetic sensors
coupled to the frame member, the toolbar, or acombination of the frame member and the
toolbar, the one or more electromagnetic sensors configured to sense an absolute elevation or
changein elevation betweenthe field surface and the toolbar or a combination of both the
frame memberand the toolbar. However, Henryteaches a similar system with an
electromagnetic sensor on a frame to measure the distance to the soil surface (3:49-62). It
would have been obvious to one with ordinary skill in the art, before the effective filing date of
the claimed invention, to include an electromagnetic sensor on the frame of Houk as an addition
of partsthat allows for the distance to the ground to be measured and therefore allow for

substantially constant penetration depth of the tools as taught beneficial by Henry (4:10-15).
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13. The system of claim 12, further comprising a controller configured to receive one or more
sighals from the one or more electromagnetic sensors and cause actuation of the actuator based

on the one or more signals (126).

14. The system of claim 13, further comprising a control component that actuatesthe actuator,
wherein the controller is configured to cause actuation by sending a signal to the control

component [0036 valve].

15. The system of claim 14, wherein the control component comprises a control valve, an air
valve, anelectronic control component, a magnetic control component, or an electromagnetic

control component [0036 valve].

16. The system of claim 13, wherein the controller is further configured to cause adjustment of a
rate of rotation based on the one or more sighals from the one or more electromagnetic sensors

(as modified).

17. (original) The system of claim 12, wherein the one or more electromagnetic sensors

comprise ultrasonic, lidar, or radar sensors (as modified).

Allowable Subject Matter
9. Claim 18 is objected to as being dependent upon a rejected base claim, but would be allowable
if rewrittenin independent form including all of the limitations of the base claim and any intervening

claims.
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Response to Arguments
10. Applicant’s amendments with respect to the claim(s) have been considered but are moot
because the new ground of rejection does not rely on any reference applied in the prior rejection of

record for any teaching or matter specifically challengedin the argument.

Conclusion
11. Applicant's amendment necessitated the new ground(s) of rejection presented in this Office
action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP § 706.07(a). Applicant is reminded of the
extension of time policy as set forth in 37 CFR 1.136(a).

A shortened statutory period for reply to this final action is set to expire THREE MONTHS from
the mailing date of this action. Inthe event afirst reply is filed within TWO MONTHS of the mailing date
of this final action and the advisory action is hot mailed until after the end of the THREE-MONTH
shortened statutory period, then the shortened statutory period will expire on the date the advisory
action is mailed, and any extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing
date of the advisory action. In no event, however, will the statutory period for reply expire laterthan
SIX MONTHS from the date of this final action.

12. Applicant's amendment necessitated the new ground(s) of rejection presented in this Office
action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP § 706.07(a). Applicant is reminded of the
extension of time policy as set forth in 37 CFR 1.136(a).

A shortened statutory period for reply to this final action is set to expire THREE MONTHS from
the mailing date of this action. Inthe event afirst reply is filed within TWO MONTHS of the mailing date
of this final action and the advisory action is hot mailed until after the end of the THREE-MONTH
shortened statutory period, then the shortened statutory period will expire on the date the advisory

action is mailed, and any extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing
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date of the advisory action. In no event, however, will the statutory period for reply expire laterthan
SIXMONTHS from the date of this final action.

JJESSICA H LUTZ/
Primary Examiner, Art Unit 3671
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Commissioner for Patents
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Commissioner:
In reply to the Non-Final Office Action dated July 28, 2022, Applicant submits the
following Amendment and Remarks.
Amendments to the Claims are reflected in the listing of claims which begins on
page 2 of this paper.

Remarks begin on page 5 of this paper.
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AMENDMENTS TO THE CLAIMS

This listing of claims will replace all prior versions, and listings, of claims in the

application.
1. (currently amended) A system, comprising:

an elongate frame member,

an elongate toolbar coupled to the frame member via a hinged joint, the toolbar oriented
parallel to the frame member;

a plurality of row units coupled to the toolbar,

a first sensor configured to sense a position of the toolbar relative to ground; and

an actuator coupled between the frame member and the toolbar, the actuator
configured to rotate the toolbar relative to the frame member based on a sensed

position of the toolbar, wherein the toolbar remains parallel to the frame member

throughout the rotation of the toolbar.

2. (canceled)

3. (previously presented) The system of claim 1, further comprising a second
sensor configured to sense an angle of the toolbar relative to the frame member.

4. (previously presented) The system of claim 3, further comprising a
controller configured to receive first and second signals from the first and second
sensors and cause actuation of the actuator based on the first and second signals.

. (original) The system of claim 4, further comprising a control component
that actuates the actuator, wherein the controller is configured to cause actuation by
sending a signal to the control component.

6. (original) The system of claim 5, wherein the control component comprises
a control valve, an air valve, an electronic control component, a magnetic control
component, or an electromagnetic control component.

7. (original) The system of claim 4, wherein the controller is further
configured to cause adjustment of a rate of rotation based on the first signals from the
first sensor.

8. (previously presented) The system of claim 1, further comprising a
controller, the controller configured to receive a signal from the first sensor and cause

actuation of the actuator based on the signal.
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9. (original) The system of claim 8, further comprising a control component
that actuates the actuator, wherein the controller is configured to cause actuation by
sending a signal to the control component.

10.  (original) The system of claim 9, wherein the control component comprises
a control valve, an air valve, an electronic control component, a magnetic control
component, or an electromagnetic control component.

11.  (original) The system of claim 8, wherein the controller is further
configured to cause adjustment of a rate of rotation based on the signal from the first
SENsor.

12.  (original) The system of claim 1, wherein the sensed position is relative to
a field surface, further comprising one or more electromagnetic sensors coupled to the
frame member, the toolbar, or a combination of the frame member and the toolbar, the
one or more electromagnetic sensors configured to sense an absolute elevation or
change in elevation between the field surface and the toolbar or a combination of both
the frame member and the toolbar.

13.  (previously presented) The system of claim 12, further comprising a
controller configured to receive one or more signals from the one or more
electromagnetic sensors and cause actuation of the actuator based on the one or more
signals.

14.  (original) The system of claim 13, further comprising a control component
that actuates the actuator, wherein the controller is configured to cause actuation by
sending a signal to the control component.

15.  (original) The system of claim 14, wherein the control component
comprises a control valve, an air valve, an electronic control component, a magnetic
control component, or an electromagnetic control component.

16.  (original) The system of claim 13, wherein the controller is further
configured to cause adjustment of a rate of rotation based on the one or more signals
from the one or more electromagnetic sensors.

17.  (original) The system of claim 12, wherein the one or more

electromagnetic sensors comprise ultrasonic, lidar, or radar sensors.
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18.  (original) The system of claim 1, wherein the actuator is configured to
rotate the toolbar throughout an obtuse angle range.

19.  (currently amended) A control system for an implement comprising a
frame member and a toolbar coupled to the frame member parallel to the frame

member via a hinged |oint such that the toolbar remains parallel to the frame member

throughout the rotation of the toolbar about the hinged joint, wherein a plurality of row

units are secured to the toolbar, the control system comprising:

a controller;

at least one sensor configured to sense a position of the toolbar relative to ground; and

an actuator coupled between the frame member and the toolbar, wherein the controller
is configured to receive at least one signal from the at least one sensor indicating
the position of the toolbar relative to the ground and cause the actuator to rotate
the toolbar based on the sensed position of the toolbar.
20.  (currently amended) A computer-implemented method for an implement

that comprises a toolbar that has a plurality of row units secured thereto, the method for

adjusting a rotation of the toolbar coupled to a frame member via a hinged_joint such

that the toolbar remains parallel to the frame member throughout the rotation of the

toolbar based on a contour of a field on which the implement traverses, the method
comprising:
at a controller:
receiving an indication of a first angle change of the toolbar relative to ground,;
causing an actuator that pivotably couples the toolbar to the frame member to
retract based on the indication of the first angle change;
receiving an indication of a second angle change of the toolbar relative to the
ground; and
causing the actuator to extend based on the indication of the second angle
change.
21.  (previously presented) The system of claim 1, further comprising at least
one wheel coupled to the frame member and at least partially supporting the frame

member relative to the ground.
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REMARKS

The Non-Final Office Action dated July 28, 2022, has been received and
reviewed. Claims 1 and 3-21 are pending in the application. Claims 1 and 3-21 stand
rejected.

Claims 1, 19, and 20 are amended herein. Support for the amendments may be
found in the as-filed specification at least at ] [0016] and FIG. 3. No new matter has
been added.

Applicant respectfully requests reconsideration of the Application as amended.
Rejections under 35 U.S.C. § 102

Claims 1, 3-11, and 19-21 are rejected under 35 U.S.C. 102(a)(1) as being
anticipated by Gilstring (US 9,301,439) Applicant respectfully traverses this rejection.

"A claim is anticipated only if each and every element as set forth in the claim is
found, either expressly or inherently described, in a single prior art reference."
Verdegaal Bros. v. Union Qil Co. of California, 814 F.2d 628, 631, 2 USPQ2d 1051,
1053 (Fed. Cir. 1987). Gilstring does not disclose or inherently include “an actuator
coupled between the frame member and the toolbar, the actuator configured to rotate
the toolbar relative to the frame member based on a sensed position of the toolbar,
wherein the toolbar remains parallel to the frame member throughout the rotation of the
toolbar,” as recited in amended claim 1. Therefore, there is no anticipation of the claim 1
by Gilstring.

Gilstring discloses an implement for working soil having a frame 10 with a front
section and a rear section connected at a pivot and by a hydraulic cylinder 15a, as seen
in FIGS. 3a-3d. The two sections are approximately collinear in the positions shown in
FIGS. 3a and 3c, and angled relative to one another in the positions shown in FIGS. 3b
and 3d. The sections do not “remain[] parallel” to one another “throughout the rotation of
the toolbar.”

Thus Gilstring does not disclose every element of amended claim 1, and claim 1
is not anticipated by Gilstring. Claims 3-11 and 21 are not anticipated at least because

they depend from claim 1.
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Similarly the 35 U.S.C. 102(a)(1) rejection of claim 19 cannot be maintained
because Gilstring does not expressly or inherently disclose “A control system for an
implement comprising a frame member and a toolbar coupled to the frame member
parallel to the frame member via a hinged joint such that the toolbar remains parallel to
the frame member throughout the rotation of the toolbar about the hinged joint, wherein
a plurality of row units are secured to the toolbar.”

The 35 U.S.C. 102(a)(1) rejection of claim 20 cannot be maintained because
Gilstring does not expressly or inherently disclose a computer-implemented “method for
adjusting a rotation of the toolbar coupled to a frame member via a hinged joint such
that the toolbar remains parallel to the frame member throughout the rotation of the
toolbar based on a contour of a field on which the implement traverses.”

Applicant respectfully requests that the rejection of claims 1, 3-11, and 19-21 be
withdrawn.

Rejections under 35 U.S.C. § 103

Claims 12-17 are rejected under 35 U.S.C. 103 as being unpatentable over
Gilstring in view of Henry (US 8,857,530) Applicant respectfully traverses this rejection.

The 35 U.S.C. 103 rejection of claims 12-17 cannot be maintained because
Gilstring in view of Henry does not teach or suggest “an actuator coupled between the
frame member and the toolbar, the actuator configured to rotate the toolbar relative to
the frame member based on a sensed position of the toolbar, wherein the toolbar
remains parallel to the frame member throughout the rotation of the toolbar,” as recited
in amended claim 1, from which these claims depend.

The teachings of Gilstring are summarized above in the discussion of 35 U.S.C.
102. In particular, the front and rear sections of the frame 10 of Gilstring do not “remain(]
parallel” to one another “throughout the rotation of the toolbar.”

The Office relies on Henry as teaching various electromagnetic sensors. Office
Action, pp. 6-7. However, Henry does not teach or suggest that a “toolbar remains
parallel to the frame member throughout the rotation of the toolbar.” Thus, Henry does

not cure the deficiency of Gilstring with respect to claim 1.
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Claim 1 is therefore nonobvious over Gilstring in view of Henry. Claims 12-17 are
each nonobvious at least because they each depend from claim 1. Applicant
respectfully requests that the rejection of claims 12-17 be withdrawn.

Claims 1 and 18 are rejected under 35 U.S.C. 103 as being unpatentable over
Friesen et al. (US 2014/0069670) in view of Reiber et al. (US 6,112827). Applicant
respectfully traverses this rejection.

The 35 U.S.C. 103 rejection of claims 1 and 18 cannot be maintained because
Friesen in view of Reiber does not teach or suggest “an actuator coupled between the
frame member and the toolbar, the actuator configured to rotate the toolbar relative to
the frame member based on a sensed position of the toolbar, wherein the toolbar
remains parallel to the frame member throughout the rotation of the toolbar,” as recited
in amended claim 1.

Friesen teaches a hitch frame 13 connected to a frame 21 of ground engaging
tools, which can pivot about axes TA and/or HA. See Friesen, FIGS. 1-3. The frame 21
does not “remain[] parallel to" the hitch frame 13 “throughout the rotation of the" frame
21.

The Office relies in Reiber as teaching a similar system with sensors. Office
Action, p. 8. However, Reiber also does not teach or suggest that “the toolbar remains
parallel to the frame member throughout the rotation of the toolbar.”

Thus, the combination of Friesen and Reiber does not teach or suggest every
element of claim 1, and claim 1 is nonobvious over the references. Claim 18 is
nonobvious at least because it depends from claim 1.

Applicant respectfully requests that the rejection of claims 1 and 18 be withdrawn.

CONCLUSION

The amendments above should be entered by the Office because the
amendments are supported by the as-filed disclosure and do not add new matter to the
application.

No additional fees are believed due, but the Commissioner is hereby authorized
to charge any additional fees which may be required, or to credit any overpayment, to
Deposit Account No. 010442,
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Claims 1 and 3-21 are believed to be in condition for allowance, and an early
notice thereof is respectfully solicited. Should the Examiner determine that additional
issues remain that might be resolved by a telephone conference, the Examiner is

respectfully invited to contact Applicant’s undersigned attorney.

Respectfully submitted,
[draft/

Nathan E. Whitlock
Reg. No.: 65,744
AGCO Corporation
Patent Department
420 W Lincoln Blvd
Hesston, KS 67062
Phone: (620) 327-6993

Date:
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12)[] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
Certified copies:
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DETAILED ACTION

Reopening of Prosecution After Appeal Brief
1. In view of the appeal brief filed on 4/6/22, PROSECUTION IS HEREBY REOPENED. New
rejections are set forth below.
To avoid abandonment of the application, appellant must exercise one of the following two options:
(1) file a reply under 37 CFR 1.111 (if this Office action is non-final) or a reply under 37 CFR 1.113 (f
this Office action is final); or,
(2) initiate a new appeal by filing a notice of appeal under 37 CFR 41.31 followed by an appeal brief
under 37 CFR 41.37. The previously paid notice of appeal fee and appeal brief fee can be applied to the
new appeal. If, however, the appeal fees set forth in 37 CFR 41.20 have been increased since they were
previously paid, then appellant must pay the difference between the increased fees and the amount
previously paid.
2. A Supervisory Patent Examiner (SPE) has approved of reopening prosecution by signing below:

/THOMAS B WILL/
Supervisory Patent Examiner, Art Unit 3671

Claim Rejections - 35 USC § 102
3. In the event the determination of the status of the application as subject to AIA 35 U.S.C. 102 and
103 (or as subject to pre-AIA 35 U.S.C. 102 and 103) is incorrect, any correction of the statutory basis for
the rejection will not be considered a new ground of rejection if the prior art relied upon, and the rationale
supporting the rejection, would be the same under either status.
4. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the basis

for the rejections under this section made in this Office action:
A person shall be entitled to a patent unless —

(a)(1) the claimed invention was patented, described in a printed publication, or in public use, on sale,
or otherwise available to the public before the effective filing date of the claimed invention.
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5. Claim(s) 1, 3-11, and 19-21 is/are rejected under 35 U.S.C. 102(a)(1) as being anticipated by

Gilstring (US 9,301,439)
Regarding claim 1, Gilstring teaches a system, comprising: an elongate frame member; an
clongate toolbar coupled to the frame member via a hinged joint (Image 1 below), the toolbar
oriented parallel to the frame member (Fig. 3); a plurality of row units coupled to the toolbar (14);
a first sensor (positions sensor 18 on cylinder 15a) configured to sense a position of the toolbar
relative to ground; and an actuator (15a) coupled between the frame member and the toolbar, the
actuator configured to rotate the toolbar relative to the frame member based on a sensed position

of the toolbar (fig. 3a-3d).

hinge point

Image 1: annotated drawing taken from Gilstring Fig. 3a

3. The system of claim 1, further comprising a second sensor configured to sense an angle of the

toolbar relative to the frame member (19).
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4. The system of claim 3, further comprising a controller configured to receive first and second
signals from the first and second sensors and cause actuation of the actuator based on the first and

second signals (20).

5. The system of claim 4, further comprising a control component (regulating system 17) that
actuates the actuator, wherein the controller is configured to cause actuation by sending a signal

to the control component.

6. The system of claim 5, wherein the control component comprises a control valve, an air valve,
an electronic control component, a magnetic control component, or an electromagnetic control

component (4:66-5:11).

7. The system of claim 4, wherein the controller is further configured to cause adjustment of a

rate of rotation based on the first signals from the first sensor (signals to begin actuation).

8. The system of claim 1, further comprising a controller (20), the controller configured to receive

a signal from the first sensor and cause actuation of the actuator based on the signal (5:30-39).

9. The system of claim 8, further comprising a control component that actuates the actuator,
wherein the controller is configured to cause actuation by sending a signal to the control

component (17).

10. The system of claim 9, wherein the control component comprises a control valve, an air valve,
an electronic control component, a magnetic control component, or an electromagnetic control

component (4:66-5:11).
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11. The system of claim 8, wherein the controller is further configured to cause adjustment of a

rate of rotation based on the signal from the first sensor (signals to begin actuation).

Regarding claim 19, Gilstring teaches a control system for an implement comprising a frame
member and a toolbar coupled to the frame member parallel to the frame member via a hinged
joint, wherein a plurality of row units are secured to the toolbar, the control system comprising: a
controller (20); at least one sensor (18) configured to sense a position of the toolbar relative to
ground; and an actuator (15a) coupled between the frame member and the toolbar, wherein the
controller is configured to receive at least one signal from the at least one sensor indicating the
position of the toolbar relative to the ground and cause the actuator to rotate the toolbar based on

the sensed position of the toolbar (5:30-39).

20. A computer-implemented method for an implement that comprises a toolbar that has a
plurality of row units secured thereto, the method for adjusting a rotation of the toolbar based on a
contour of a field on which the implement traverses, the method comprising: at a controller (20):
receiving an indication of a first angle change of the toolbar relative to ground (18); causing an
actuator that pivotably couples the toolbar to the frame member to retract based on the indication
of the first angle change (fig. 3a-d); receiving an indication of a second angle change of the
toolbar relative to the ground; and causing the actuator to extend based on the indication of the

second angle change (fig. 2a-d).

21. The system of claim 1, further comprising at least one wheel coupled to the frame member

and at least partially supporting the frame member relative to the ground (12a).
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Claim Rejections - 35 USC § 103

6. In the event the determination of the status of the application as subject to AIA 35 U.S.C. 102
and 103 (or as subject to pre-AlA 35 U.S.C. 102 and 103) is incorrect, any correction of the statutory
basis for the rejection will not be considered a new ground of rejection if the prior art relied upon, and
the rationale supporting the rejection, would be the same under either status.
7. The following is a quotation of 35 U.S.C. 103 which forms the basis for all obviousness rejections
set forth in this Office action:

A patent for a claimed invention may not be obtained, notwithstanding that the claimed invention is

not identically disclosed as set forth in section 102, if the differences between the claimed invention

and the prior art are such that the claimed invention as a whole would have been obvious before the

effective filing date of the claimed invention to a person having ordinary skill in the art to which the

claimed invention pertains. Patentability shall not be negated by the manner in which the invention
was made.

8. Claim(s) 12-17 is/are rejected under 35 U.S.C. 103 as being unpatentable over Gilstring in view
of Henry (US 8,857,530)

Regarding claim 12, Gilstring teaches the system of claim 1, but fails to teach wherein the sensed
position is relative to a field surface, further comprising one or more electromagnetic sensors
coupled to the frame member, the toolbar, or a combination of the frame member and the toolbar,
the one or more electromagnetic sensors configured to sense an absolute elevation or change in
elevation between the field surface and the toolbar or a combination of both the frame member
and the toolbar. However, Henry teaches a similar system with an electromagnetic sensor on a
frame to measure the distance to the soil surface (3:49-62). It would have been obvious to one
with ordinary skill in the art, before the effective filing date of the claimed invention, to include
an electromagnetic sensor on the frame of Gilstring as an addition of parts that allows for the
distance to the ground to be measured and therefore allow for substantially constant penetration

depth of the tools as taught beneficial by Henry (4:10-15).
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13. The system of claim 12, further comprising a controller configured to receive one or more
signals from the one or more electromagnetic sensors and cause actuation of the actuator based on

the one or more signals (as modified above).

14. The system of claim 13, further comprising a control component (17) that actuates the
actuator, wherein the controller is configured to cause actuation by sending a signal to the control

component.

15. The system of claim 14, wherein the control component comprises a control valve, an air
valve, an electronic control component, a magnetic control component, or an electromagnetic

control component (4:66-5:11).

16. The system of claim 13, wherein the controller is further configured to cause adjustment of a
rate of rotation based on the one or more signals from the one or more electromagnetic sensors

(as modified).

17. (Original) The system of claim 12, wherein the one or more electromagnetic sensors comprise

ultrasonic, lidar, or radar sensors (3:60).

9. Claim(s) 1 and 18 is/are rejected under 35 U.S.C. 103 as being unpatentable over Friesen et al.
(US 2014/0069670) in view of Reiber et al. (US 6,112827).
Regarding claim 1, Friesen teaches a system, comprising: an elongate frame member; an
elongate toolbar coupled to the frame member via a hinged joint (fig. 1, 13), the toolbar oriented
parallel to the frame member 21); a plurality of row units coupled to the toolbar (fig. 4, tools 5
and an actuator (17) coupled between the frame member and the toolbar, the actuator configured

to rotate the toolbar relative to the frame member based on a sensed position of the toolbar (fig. 1-

STARA S.A.-INDUSTRIA DE IMPLEMENTOS AGRICOLAS
EX1004 Page 38 of 161



Application/Control Number: 16/470,472 Page 8
Art Unit: 3671

3). Friesen does not teach a first sensor configured to sense a position of the toolbar relative to
ground, however, Reiber teaches a similar system with a sensor (13: 55-62). It would have been
obvious to one with ordinary skill in the art, before the effective filing date of the claimed
invention, to include a sensor on the system of Friesen as an addition of parts that allows to
ensure there is not damage to the toolbar or frame during folding and unfolding by sensing the

toolbar position relative to the ground as taught beneficial by Reiber (13: 55-62).

18. The system of claim 1, wherein the actuator is configured to rotate the toolbar throughout an

obtuse angle range (fig. 1-3).

Conclusion
10. Any inquiry concerning this communication or earlier communications from the examiner should
be directed to JESSICA H LUTZ whose telephone number is (571)270-7308. The examiner can normally
be reached M-F 10:30-5 ET.

Examiner interviews are available via telephone, in-person, and video conferencing using a
USPTO supplied web-based collaboration tool. To schedule an interview, applicant is encouraged to use
the USPTO Automated Interview Request (AIR) at http://www.uspto.gov/interviewpractice.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s supervisor, Tom
Will can be reached on 571-272-6998. The fax phone number for the organization where this application
or proceeding is assigned is 571-273-8300.

Information regarding the status of published or unpublished applications may be obtained from
Patent Center. Unpublished application information in Patent Center is available to registered users. To
file and manage patent submissions in Patent Center, visit: https://patentcenter.uspto.gov. Visit
https://www.uspto.gov/patents/apply/patent-center for more information about Patent Center and
https://www.uspto.gov/patents/docx for information about filing in DOCX format. For additional

questions, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would like
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assistance from a USPTO Customer Service Representative, call 800-786-9199 (IN USA OR CANADA)

or 571-272-1000.

/JESSICA H LUTZ/
Primary Examiner, Art Unit 3671
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l. REAL PARTIES IN INTEREST

U.S. application Serial No. 16/470,472 (“the ‘472 Application”), the application at issue in the above-
referenced appeal, names Benjamin Anson Fanshier and Rex Schertz as the inventors. The ‘472
Application was assigned to AGCO Corporation on December 16, 2016, as evidenced by the assignment
recorded with the U.S. Patent and Trademark Office on June 17, 2019, at Reel 049491, Frame 0606.

Therefore, the real party in interest in the pending appeal is AGCO Corporation.

STARA S.A.-INDUSTRIA DE IMPLEMENTOS AGRICOLAS
EX1004 Page 43 of 161



Serial No. 16/470,472

1. RELATED APPEALS, INTERFERENCES, AND TRIALS

None.
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Il. SUMMARY OF THE CLAIMED SUBJECT MATTER

In compliance with the provisions of 37 CFR § 41.37, following is a concise explanation of the

subject matter defined in each of the independent claims involved in the appeal, which explanation refers

to the specification by paragraph number and to the drawings by reference character.

All citations to the specification of the instant application, in this section and in the following sections

of the Appeal Brief, refer to the as-filed specification.

A) Claims 1, 3 through 18, and 21 are drawn to a system. Specifically, independent claim 1

recites:

Independent Claim on Appeal

Summary / Embodiment in Specification

1. A system comprising:

Implement 14A, Specification, [ [0016]; FIG. 3.

an elongate frame member;

“The implement 14A is depicted diagrammatically

with the frame member 20A comprising a bracket

arm 42A, the bracket arm 42A pivotably coupled to
the toolbar 38A (e.g., via a hinged connection at the
bracket arm 30 (FIG. 2) and the bracket arm 42).”
Specification, | [0023]; FIG. 3. See also FIG. 1,
showing “parallel frame members 20, 22,”
Specification, 1 [0016], to be elongate.

an elongate toolbar coupled to the frame
member via a hinged joint, the toolbar

oriented parallel to the frame member;

“The implement 14A is depicted diagrammatically
with the frame member 20A comprising a bracket
arm 42A, the bracket arm 42A pivotably coupled to
the toolbar 38A (e.g., via a hinged connection at the
bracket arm 30 (FIG. 2) and the bracket arm 42).”
Specification, | [0023]; FIG. 3. See also FIG. 1,

showing “parallel frame members 20, 22,”

Specification, [ [0016], to be elongate. Frame

member 22 is analogous to toolbar 38A.

a plurality of row units coupled to the toolbar;

“The toolbar 38A is coupled to the row unit 33B via a
linkage 44.” Specification, | [0023].
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Independent Claim on Appeal

Summary / Embodiment in Specification

a first sensor configured to sense a position of

the toolbar relative to ground;

“In one embodiment, the control of the actuation is

based on one or more sensors that sense the

position of the toolbar 38A. . . . In general, to enable
the toolbar 38A (and hence toolbar 38A) to follow the
contour of the field, sensor information is received

about the (relative) position of the toolbar 38A (and
by extension, the relative position of the row unit
33B) relative to the ground.” Specification, q [0027].

an actuator coupled between the frame

member and the toolbar,

“In one embodiment, the actuator 32A (as with the
other actuators 32) is attached to an upper portion of

the frame member 20 (e.g., at or proximal to the

upper portion of the bracket arm 42) and the bracket
arm 30 opposite the toolbar 38.” Specification, q
[0022], FIG. 1, FIG. 3.

the actuator configured to rotate the toolbar
relative to the frame member based on

a sensed position of the toolbar.

“The actuator 32A-1 provides for retracting and

extending movements that cause the toolbar 38A to

rotate relative to the frame member 20A.”
Specification, [ [0023]. “[T]he controller 34 (FIG. 1)

can track based on a signal from the sensors 48, 50

at what angle the toolbar 38A has rotated relative to

the frame 20A (from sensor 48) and the ground (from
sensor 50).” Specification, [ [0029].

B) Claim 19 is drawn to a control system for an implement. Specifically, independent claim 19

recites:

Independent Claim on Appeal

Summary / Embodiment in Specification

19. A control system

“[Aln example control system 74.” Specification, ||
[0035], FIG. 5A.
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Independent Claim on Appeal

Summary / Embodiment in Specification

for an implement comprising a frame member
and a toolbar coupled to the frame
member parallel to the frame member

via a hinged joint,

“The implement 14A is depicted diagrammatically

with the frame member 20A comprising a bracket

arm 42A, the bracket arm 42A pivotably coupled to
the toolbar 38A (e.g., via a hinged connection at the
bracket arm 30 (FIG. 2) and the bracket arm 42).”
Specification,  [0023]; FIG. 3.

wherein a plurality of row units are secured to
the toolbar, the control system

comprising:

“The toolbar 38A is coupled to the row unit 33B via a
linkage 44.” Specification, | [0023].

a controller;

“The tractor 12 also comprises a controller 34 that
causes actuation of the actuators 32.” Specification,
{1 [0019].

at least one sensor configured to sense a
position of the toolbar relative to

ground; and

“In one embodiment, the control of the actuation is

based on one or more sensors that sense the

position of the toolbar 38A. . . . In general, to enable
the toolbar 38A (and hence toolbar 38A) to follow the
contour of the field, sensor information is received

about the (relative) position of the toolbar 38A (and
by extension, the relative position of the row unit
33B) relative to the ground.” Specification, q [0027].

an actuator coupled between the frame
member and the toolbar, wherein the
controller is configured to receive at
least one signal from the at least one
sensor indicating the position of the
toolbar relative to the ground and
cause the actuator to rotate the toolbar
based on the sensed position of the
toolbar.

“In one embodiment, the actuator 32A (as with the
other actuators 32) is attached to an upper portion of

the frame member 20 (e.g., at or proximal to the

upper portion of the bracket arm 42) and the bracket
arm 30 opposite the toolbar 38.” Specification, q
[0022], FIG. 1, FIG. 3.

“the rod of the actuator 62 extending to rotate the
toolbar 56 downward to adjust to the change in
contour;” Specification, ] [0032].

“the actuator configured to rotate the toolbar based
on a sensed position of the toolbar;” Specification, ||
[0011].
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03] Claim 20 is drawn to a computer-implemented method for an implement. Specifically,

independent claim 20 recites:

Independent Claim on Appeal

Summary / Embodiment in Specification

A computer-implemented method for an
implement that comprises a toolbar
that has a plurality of row units secured
thereto,

“one embodiment of a computer-implemented
method for an implement that comprises a toolbar
that has row units secured thereto;” Specification, |
[0047], FIG. 6.

the method for adjusting a rotation of the
toolbar based on a contour of a field on
which the implement traverses, the

method comprising:

“the method for adjusting a rotation of the toolbar
based on a contour of a field on which the implement
traverses, the method denoted as method 102 and
illustrated in FIG. 6;” Specification, | [0047].

at a controller:

“at a controller (e.g., controller 34, FIG. 5B);”
Specification, q [0047].

receiving an indication of a first angle change

of the toolbar relative to ground;

“receiving an indication of a first angle change of the
toolbar relative to ground; (104)” Specification, ||
[0047], FIG. 6.

causing an actuator that pivotably couples the
toolbar to the frame member to retract
based on the indication of the first

angle change;

“causing an actuator that pivotably couples the
toolbar to the frame member to retract based on the
indication of the first angle change (106);”
Specification, [ [0047], FIG. 6.

receiving an indication of a second angle
change of the toolbar relative to the

ground; and

“receiving an indication of a second angle change of
the toolbar relative to the ground (108);”
Specification, [ [0047], FIG. 6.

causing the actuator to extend based on the

indication of the second angle change.

“causing the actuator to extend based on the
indication of the second angle change (110);”
Specification, | [0047], FIG. 6.
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V. ARGUMENT
A. Summary of Teachings of Cited Prior Art References

1. U.S. Patent 8,573,319 to Casper et al.

Casper discloses a control system for an agricultural implement that includes a first frame section
20, a second frame section 65, and a third frame section 85 carrying ground-engaging tools 90. Casper,
col. 3, line 21 through col. 4, line 13. A position sensor is 130 configured to measure the operating depth of
the ground-engaging tool 90. Casper, col. 4, line 64 through col. 5, line 2. The third frame section 85 is
pivotally coupled to the first frame section 20 by a parallel linkage such that its height is controlled by an

actuator 300 (parallel linkage not numbered, but shown best in FIG. 7).

2. U.S. Patent Publication 2019/0021211 to Gutknecht

Gutknecht discloses an implement with a row unit leveling system having a parallel linkage and an
angle sensor. Gutknecht, Abstract. The sensor 70 is used to measure the angle of the parallel linkage 60

to determine the position of the row unit 24 with respect to the toolbar 14. See Gutknecht, FIG. 2.

B. Claims 1, 8-16, and 18-21 are not anticipated by Casper under 35 U.S.C. § 102(a)(1)

The 35 U.S.C. § 102(a)(1) rejection of claims 1, 8-16, 18, and 21 should be reversed because
Casper does not expressly or inherently disclose a system meeting all the elements of claim 1, from which
each of claims 8-16, 18, and 21 depends. Casper does not disclose, among other elements, “an actuator
coupled between the frame member and the toolbar, the actuator configured to rotate the toolbar relative
to the frame member based on a sensed position of the toolbar,” as recited in independent claim 1. The

rejection of independent claims 19 and 20 should be reversed based on similar language in those claims.

1. The actuator in Casper is not configured to rotate the toolbar.
The Office relies on the actuator 300 as being configured to rotate the toolbar 85. Final Office

7
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Action, p, 3. However, because the toolbar 85 is connected by a parallel linkage, the toolbar 85 does not
rotate relative to the second frame section 65. The toolbar 85 instead may be raised and lowered relative
to the second frame section 65. The toolbar 85 revolves around the section frame section 65, but does not
rotate. This motion is common to parts connected by parallel linkages, and is illustrated in a simplified cross-
sectional side view in two different positions below, with the position controlled by the length of an actuator
connected at to the toolbar end of one link and the frame end of the other link. This is the lift mechanism

shown in Casper.

Toolbar lower than frame—no rotation

o
Movement ) 2
Of Toolbar ( ‘ Frame
Toolbar - ’ |
\ J (o]
Toolbar level with frame—no rotation
A o]
Movement
Of Toolbar Toolbar Frame
{ ) (e

In these two positions of the toolbar, the toolbar is in the same rotational orientation relative to the

frame. Only its position (height and lateral distance) around the frame has changed. The motion of the
toolbar pictured above is referred to as “revolution.” See Surbhi S, Difference between Rotation and
Revolution, https://keydifferences.com/difference-between-rotation-and-revolution.html, March 1, 2021,

(last visited December 17, 2021, copy attached in the Evidence Appendix). In contrast, the motion of the

8
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toolbar illustrated below includes both revolution and rotation (see also FIG. 3 of the ‘472 Application):

Toolbar lower than frame—with rotation

— ‘
’ ;

Movement =
Of Toolbar rame
Too\bar L )
Toolbar level with frame—with rotation
|CO——
Movement
Of Toolbar Toolbar ‘ Frame
\. J OJ

In these positions of the toolbar, the toolbar is in a different rotational orientation relative to the
frame, and thus, the toolbar has rotated. Its position (height and lateral distance) around the frame has also
changed. Note that in FIG. 3 of the ‘472 Application, the toolbar 38A is connected to a bracket arm 42A of
the frame member 20A by an actuator 32A-1, and the row unit 33B is connected to the toolbar 38A by a
parallel linkage 44. Claim 1 of the ‘472 Application reads on the connection between the frame member
20A (via bracket arm 42A) and the toolbar 38A.

Casper does not disclose “an actuator . . . configured to rotate the toolbar relative to the frame
member,” but only an actuator configured to cause revolution of the toolbar about the frame member without

rotation.
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The Office asserts in the Final Office Action:

However, the hinge point of where actuator 300 is attached (see Image 1 below), provides
rotation of toolbar 85 during actuation of 300. Therefore, the toolbar 85 does rotate relative
to the frame (linkage) as shown in the movement of the pivot links in fig 1 to fig. 2, which
have a pivot point relative to frame that allows the toolbar to be lifted.

Final Office Action, p. 6. The Office’s reference to the lifting of the toolbar, as shown in FIGS. 1 and 2 of
Casper, indicates that the Office is conflating the revolution of the toolbar 85 about the frame with rotation.
Revolution moves the toolbar 85, but does not require rotation, such as when the toolbar 85 is connected
by a parallel linkage. Indeed, a comparison of FIG. 1 to FIG. 2 of Casper indicates that the toolbar (the bar
to which the tools 90 are attached, not specifically labeled in FIGS. 1 and 2) has not rotated between these
figures because the tools 90 thereon have not rotated. The tools 90 and the toolbar have simply moved
downward relative to the first frame section 20.

Another possible interpretation of the language in the Final Office Action quoted above is that the
Office is considering one of the links of the parallel linkage as the frame. Office Action, p. 6 (“the toolbar 85
does rotate relative to the frame (linkage)”). Even if the linkage were considered a frame by a person having
ordinary skill in the art, such a linkage is not oriented parallel to the frame member, as recited in claim 1.
Furthermore, no person having ordinary skill in the art would even consider a parallel linkage an elongate
frame member in view of the specification of the ‘472 Application because the frame member is described
in the specification of the ‘472 Application as, for example, parallel to the toolbar ( [0011]), having wheels
mounted thereto ( [0012]), and optionally having folding wing sections (f [0016]). The parallel linkages of
Casper have none of these features.

Claim 19 is not anticipated for similar reasons as claim 1. That is, Casper does not expressly or
inherently disclose a control system having “an actuator coupled between the frame member and the
toolbar, wherein the controller is configured to receive at least one signal from the at least one sensor
indicating the position of the toolbar relative to the ground and cause the actuator to rotate the toolbar based
on the sensed position of the toolbar,” as recited in claim 19.

Likewise, Casper does not expressly or inherently disclose “receiving an indication of a first angle

change of the toolbar relative to ground; causing an actuator that pivotably couples the toolbar to the frame

10
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member to retract based on the indication of the first angle change; receiving an indication of a second
angle change of the toolbar relative to the ground; and causing the actuator to extend based on the
indication of the second angle change,” as recited in claim 20. Because the toolbar of Casper does not
rotate, there is no disclosure of indications of angle changes of the toolbar relative to ground. Furthermore,
because the toolbar is connected by a parallel linkage, extension or retraction of an actuator does not cause
the angle of the toolbar to change.

Thus, Casper does not anticipate independent claims 1, 19, or 20, and these claims are novel over
Casper. The novelty of claim 1 precludes a rejection of claims 8-16, 18, and 21 because these claims each
include all the elements of claim 1. Appellant therefore requests that the Board reverse the 35 U.S.C. §

102(a)(1) anticipation rejection of claims 1, 8-16, and 18-21 based on Casper.

2. Casper does not disclose rotating the toolbar throughout an obtuse angle

Claim 18 is further allowable because Casper does not disclose that “the actuator is configured to
rotate the toolbar throughout an obtuse angle range.” The Office relies on FIG. 1 of Casper as disclosing
this element. Final Office Action, p. 3. However, there is no such disclosure in FIG. 1, which Appellant
pointed out on July 29, 2021 in a response to a prior office action.

The Office did not respond to Appellant’'s argument in the Final Office Action, and simply repeated
the rejection without further comment or explanation. “Office personnel should consider all rebuttal
arguments and evidence presented by applicants.” MPEP § 2145. The Office has not addressed Appellant’s
arguments with respect to claim 18. Thus, the rejection of claim 18 should be overturned for this additional
reason. Appellant therefore requests that the Board reverse the 35 U.S.C. § 102(a)(1) rejection of claim 18

based on Casper.

11
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C. Claims 3-7 are not obvious under 35 U.S.C. § 103 based on Casper and Gutknecht

The 35 U.S.C. § 103(a) rejection of claims 3-7 should be reversed because Casper and Gutknecht,
when considered in combination together as a whole, do not make obvious all the elements of claim 1, from
which claims 3-7 depend.

As an initial matter, Gutknecht is not prior art to claims 3-7 of the ‘472 Application. The ‘472
Application is a U.S. national phase entry of PCT/IB2017/001298, filed October 26, 2017, which claims
priority to U.S. Provisional Patent Application 62/435,118, filed December 16, 2016. Support for claims 3-7
is found in U.S. Provisional Patent Application 62/435,118, which shares the same specification, claims,
and drawings as PCT/IB2017/001298. Therefore, the priority date of claims 3-7 is December 16, 2016.
Gutknecht is based on U.S. Patent Application 15/655,225, filed July 20, 2017. Because the application
upon which Gutknecht is based was filed after the priority date of the present claims, Gutknecht is not prior
art to claims 3-7 of the ‘472 Application.

The Office relies on Gutknecht as teaching a sensor 70 for measuring the angle of a parallel linkage
60. Final Office Action, p. 5. However, Gutknecht does not teach “an actuator . . . configured to rotate the
toolbar relative to the frame member.” Therefore, even if Gutknecht were prior art to the ‘472 Application,
Gutknecht still would not cure the deficiency of Casper with respect to claim 1, from which claims 3-7
depend.

Therefore, Appellant requests that the Board reverse the 35 U.S.C. § 103 obviousness rejection of

claims 3-7 over Casper in view of Gutknecht.

D. Claim 17 is not obvious under 35 U.S.C. § 103 based on Casper alone

The 35 U.S.C. § 103(a) rejection of claim 17 should be reversed because Casper does not make
obvious all the elements of claim 1, from which claim 17 depends.

Casperdoes not teach, suggest, or otherwise render obvious the elements of claim 1. As discussed
above in Section IV(B)(1), the mechanism of Casper for raising and lowering the toolbar is a parallel linkage.

This mechanism results in the revolution of the toolbar about the frame, but not the rotation of the toolbar

12
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relative to the frame. There is no teaching or suggestion in Casper to rotate the toolbar, and this does not
appear to be an obvious variation of the system disclosed in Casper. The Office takes official notice that
Hall Effect and rotational sensors are equivalents in the art. Whether this is true or not, Casper still lacks
any teaching of the elements of claim 1. Thus, Appellant requests that the Board reverse the 35 U.S.C. §

103 obviousness rejection of claim 17 over Casper.

13
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V. CONCLUSION

Appellant respectfully requests the reversal of the rejections of currently pending claims 1 and 3

through 21 for the reasons set forth above, and requests that claims 1 and 3 through 21 be allowed to issue.

Respectfully submitted,
/Nathan E. Whitlock/

Nathan E. Whitlock
Reg. No.: 65,744
AGCO Corporation
Patent Department
420 W Lincoln Blvd
Hesston, KS 67062
Phone: (620) 327-6993

Date: April 6, 2022

Attachments: Claims Appendix
Evidence Appendix
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VI. CLAIMS APPENDIX

1. (Previously Presented) A system, comprising:

an elongate frame member;

an elongate toolbar coupled to the frame member via a hinged joint, the toolbar oriented parallel to the
frame member;

a plurality of row units coupled to the toolbar;

a first sensor configured to sense a position of the toolbar relative to ground; and

an actuator coupled between the frame member and the toolbar, the actuator configured to rotate the

toolbar relative to the frame member based on a sensed position of the toolbar.

2. (Canceled)

3. (Previously Presented) The system of claim 1, further comprising a second sensor

configured to sense an angle of the toolbar relative to the frame member.

4, (Previously Presented) The system of claim 3, further comprising a controller configured
to receive first and second signals from the first and second sensors and cause actuation of the actuator

based on the first and second signals.

5. (Criginal) The system of claim 4, further comprising a control component that actuates
the actuator, wherein the controller is configured to cause actuation by sending a signal to the control

component.

6. (Original) The system of claim 5, wherein the control component comprises a control
valve, an air valve, an electronic control component, a magnetic control component, or an

electromagnetic control component.
15
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7. (Criginal) The system of claim 4, wherein the controller is further configured to cause

adjustment of a rate of rotation based on the first signals from the first sensor.

8. (Previously Presented) The system of claim 1, further comprising a controller, the
controller configured to receive a signal from the first sensor and cause actuation of the actuator based

on the signal.

9. (Criginal) The system of claim 8, further comprising a control component that actuates
the actuator, wherein the controller is configured to cause actuation by sending a signal to the control

component.

10. (Criginal) The system of claim 9, wherein the control component comprises a control
valve, an air valve, an electronic control component, a magnetic control component, or an

electromagnetic control component.

11. (Criginal) The system of claim 8, wherein the controller is further configured to cause

adjustment of a rate of rotation based on the signal from the first sensor.

12. (Criginal) The system of claim 1, wherein the sensed position is relative to a field surface,
further comprising one or more electromagnetic sensors coupled to the frame member, the toolbar, or a
combination of the frame member and the toolbar, the one or more electromagnetic sensors configured to
sense an absolute elevation or change in elevation between the field surface and the toolbar or a

combination of both the frame member and the toolbar.

16
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13. (Previously Presented) The system of claim 12, further comprising a controller configured
to receive one or more signals from the one or more electromagnetic sensors and cause actuation of the

actuator based on the one or more signals.

14. (Criginal) The system of claim 13, further comprising a control component that actuates
the actuator, wherein the controller is configured to cause actuation by sending a signal to the control

component.

15. (Criginal) The system of claim 14, wherein the control component comprises a control
valve, an air valve, an electronic control component, a magnetic control component, or an

electromagnetic control component.

16. (Criginal) The system of claim 13, wherein the controller is further configured to cause
adjustment of a rate of rotation based on the one or more signals from the one or more electromagnetic

Sensors.

17. (Criginal) The system of claim 12, wherein the one or more electromagnetic sensors

comprise ultrasonic, lidar, or radar sensors.

18. (Criginal) The system of claim 1, wherein the actuator is configured to rotate the toolbar

throughout an obtuse angle range.

17
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19. (Previously Presented) A control system for an implement comprising a frame member
and a toolbar coupled to the frame member parallel to the frame member via a hinged joint, wherein a
plurality of row units are secured to the toolbar, the control system comprising:
a controller;
at least one sensor configured to sense a position of the toolbar relative to ground; and
an actuator coupled between the frame member and the toolbar, wherein the controller is configured to
receive at least one signal from the at least one sensor indicating the position of the toolbar
relative to the ground and cause the actuator to rotate the toolbar based on the sensed position of

the toolbar.

20. (Previously Presented) A computer-implemented method for an implement that
comprises a toolbar that has a plurality of row units secured thereto, the method for adjusting a rotation of
the toolbar based on a contour of a field on which the implement traverses, the method comprising:
at a controller:

receiving an indication of a first angle change of the toolbar relative to ground;

causing an actuator that pivotably couples the toolbar to the frame member to retract based on

the indication of the first angle change;

receiving an indication of a second angle change of the toolbar relative to the ground; and

causing the actuator to extend based on the indication of the second angle change.

21. (Previously Presented) The system of claim 1, further comprising at least one wheel

coupled to the frame member and at least partially supporting the frame member relative to the ground.

18
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VIl EVIDENCE APPENDIX

All evidence referred to in this Brief is found in official correspondence between the Examiner and
Appellant that is in the record. For the convenience of the Board, Appellant submits a copy of the

following herewith:

1. Surbhi S, Difference between Rotation and Revolution, https://keydifferences.com/difference-

between-rotation-and-revolution.html, March 1, 2021, (last visited December 17, 2021).
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BASIS FOR
COMPARISON

ROTATION REVOLUTION

Whatis it? Movement of an objectonits A complets round trip

axis. around something.
Axis internal External
Change in No Yes

position

Revolution of earth is in

Earth Hotation of sarth, is from

wiast to east, which cause counterclockwise manner,

&
o

which causes seasons.

day and night.

Exampls Hand of clocks, Sodnmdng Wop, 0 Bournding scunvsiin sicarn

Sia merry 9o roundes

Definition of Rotation

The term rotation’ is defined as the movement of an object, in a circular
manner, about a certain point, Le. twm around, s own axis. There exist an
inaginary line known as the rotational axis around which a three-

dirnensional object rotates.

in the rotation, every point makes a circle around the central point. So, there
is an equal distance from the center to any point of the shagpe. L is exprassed
in terms of degrees, wherein when the rotation is performed clockwise, the
degreas is negative, while an anticlockwise rotation, will result in positive

degreas,

The most popular example of rotation is the earth’s rotation, which takes

approximately 24 hours to complete it, causing day and night.

Definition of Revolution

The term ‘revolution’ is used o describe a motion, wherein an object moves
in a oircular direction around an obiect or centre, in a fixed path or orbit. it

involves travelling around an axis cutside the object, Le. external axis.

The distance traveled by an object, in one revolution, around the circle, is
nothing but its circumferancea. The time taken by an object to complate one

revolution around the circle is known as the period, reprasented by T

The revolution of the Earth around the Sun is in an anticlockwise mannaer,
which takes 36% days and 6 hours to complete. it is the only reason for

causing s=asens to change,

Difference Betwaen Cost Audit and
Managernent Audit

Difference Between Unqualified and
Qualified Reaport

i an Multi-Channel

and Omni-Channel

arence Batwe

Difference Betwaen Listed Company
and Unlisted Company

Difference Betwaen Danotation and

Connotation

Difference Batwean Managing

Director and Whole time Director

&

)RR

STARA S.A.-INDUSTRIA DE IMPLEMENTOS AGRICOLAS

EX1004 Page 63 of 161



Key Difference Between Rotation and
Revolution

The difference between rotation and revolution can be drawn clearly on

the following grounds:

LA circular motion around an axis, located within the body of the

¥

Y

object, is called rotation. A dircular motion around an axis, located

outside the object, is called a revolution,

2. Rotation is the movement of an object on its own axis. On the
other hand, revolution is the complate round trip arcund

sornething, Le. another object or canter,

3. Rotation is when the object spins around an internal axis.
Conversely, revolution is when the object travels arocund an

axternal axis.

4. In the rotation, the object moves around its axis, without changing
its position. As against thig, in the revolution, the object moves

along an elliptical course, with a continuous change in its position.

5. Earth's rotation is from the west towards the east, which it
completes in approx. 24 hours, But, the revolution of the Earth
around the Sun is in a counterclockwise manner when you are
Looking at it from a North direction, Le. from the North Pole Le.
west to east, which is completed in around, 365 days.

8. Common exarnplas of rotation are the hand of clocks, spinning top,
etc. in contrast, the common examples of revolution are rounding a

curve in a car, Kids merry go round, etc.

Conclusion

Therefore, with the above discussion, you might have gained amplea
krnowledge about the two terms, and will not get confused between them in
future., While rotation means spinning around its own axis, revolution means
moving around ancther object. Taking the example of the Larth, which

rotates 366 times to complets one revolution around the Sun,

You Might Also Like:
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P.O. Box 1450
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Dear Sir:
In response to the Final Office Action dated October 28, 2021:
A Listing of the Claims begins on page 2 of this paper,

Remarks begin on page 7 of this paper.
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LISTING OF THE CLAIMS

This listing of claims will replace all prior versions and listings of claims in the

application:

1. (Previously Presented) A system, comprising:

an elongate frame member,;

an elongate toolbar coupled to the frame member via a hinged joint, the toolbar oriented
parallel to the frame member;

a plurality of row units coupled to the toolbar;

a first sensor configured to sense a position of the toolbar relative to ground; and

an actuator coupled between the frame member and the toolbar, the actuator
configured to rotate the toolbar relative to the frame member based on a sensed

position of the toolbar.

2. (Canceled)

3. (Previously Presented) The system of claim 1, further comprising a
second sensor configured to sense an angle of the toolbar relative to the frame

member.

4. (Previously Presented) The system of claim 3, further comprising a
controller configured to receive first and second signals from the first and second

sensors and cause actuation of the actuator based on the first and second signals.
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5. (Original) The system of claim 4, further comprising a control component
that actuates the actuator, wherein the controller is configured to cause actuation by

sending a signal to the control component.

6. (Original) The system of claim 5, wherein the control component
comprises a control valve, an air valve, an electronic control component, a magnetic

control component, or an electromagnetic control component.

7. (Original) The system of claim 4, wherein the controller is further
configured to cause adjustment of a rate of rotation based on the first signals from the

first sensor.

8. (Previously Presented) The system of claim 1, further comprising a
controller, the controller configured to receive a signal from the first sensor and cause

actuation of the actuator based on the signal.

9. (Original) The system of claim 8, further comprising a control component
that actuates the actuator, wherein the controller is configured to cause actuation by

sending a signal to the control component.

10.  (Original) The system of claim 9, wherein the control component
comprises a control valve, an air valve, an electronic control component, a magnetic

control component, or an electromagnetic control component.
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11.  (Original) The system of claim 8, wherein the controller is further
configured to cause adjustment of a rate of rotation based on the signal from the first

Sensor.

12.  (Original) The system of claim 1, wherein the sensed position is relative to
a field surface, further comprising one or more electromagnetic sensors coupled to the
frame member, the toolbar, or a combination of the frame member and the toolbar, the
one or more electromagnetic sensors configured to sense an absolute elevation or
change in elevation between the field surface and the toolbar or a combination of both

the frame member and the toolbar.

13.  (Previously Presented) The system of claim 12, further comprising a
controller configured to receive one or more signals from the one or more
electromagnetic sensors and cause actuation of the actuator based on the one or more

signals.

14.  (Original) The system of claim 13, further comprising a control component
that actuates the actuator, wherein the controller is configured to cause actuation by

sending a signal to the control component.
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15.  (Original) The system of claim 14, wherein the control component
comprises a control valve, an air valve, an electronic control component, a magnetic

control component, or an electromagnetic control component.

16.  (Original) The system of claim 13, wherein the controller is further
configured to cause adjustment of a rate of rotation based on the one or more signals

from the one or more electromagnetic sensors.

17.  (Original) The system of claim 12, wherein the one or more

electromagnetic sensors comprise ultrasonic, lidar, or radar sensors.

18.  (Original) The system of claim 1, wherein the actuator is configured to

rotate the toolbar throughout an obtuse angle range.

19.  (Previously Presented) A control system for an implement comprising a
frame member and a toolbar coupled to the frame member parallel to the frame
member via a hinged joint, wherein a plurality of row units are secured to the toolbar,
the control system comprising:

a controller;
at least one sensor configured to sense a position of the toolbar relative to ground; and
an actuator coupled between the frame member and the toolbar, wherein the controller

is configured to receive at least one signal from the at least one sensor indicating
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the position of the toolbar relative to the ground and cause the actuator to rotate

the toolbar based on the sensed position of the toolbar.

20.  (Previously Presented) A computer-implemented method for an
implement that comprises a toolbar that has a plurality of row units secured thereto, the
method for adjusting a rotation of the toolbar based on a contour of a field on which the
implement traverses, the method comprising:
at a controller:

receiving an indication of a first angle change of the toolbar relative to ground,;

causing an actuator that pivotably couples the toolbar to the frame member to

retract based on the indication of the first angle change;

receiving an indication of a second angle change of the toolbar relative to the

ground; and

causing the actuator to extend based on the indication of the second angle

change.

21.  (Previously Presented) The system of claim 1, further comprising at least
one wheel coupled to the frame member and at least partially supporting the frame

member relative to the ground.
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REMARKS
The Final Office Action dated October 28, 2021, has been received and
reviewed. Claims 1 and 3-21 are pending in the application. Claims 1 and 3-21 stand
rejected.

Applicant respectfully requests reconsideration of the application.

Claim Rejections under 35 U.S.C. § 102
Claims 1, 8-16, and 18-21 stand rejected under 35 U.S.C. § 102(a)(1) as
anticipated by U.S. Patent 8,573,319 (“Casper”). Applicant respectfully traverses this

rejection.

The 35 U.S.C. § 102 rejection of claims 1, 8-16, 18, and 21 is improper because
Casper does not expressly or inherently disclose “an actuator coupled between the
frame member and the toolbar, the actuator configured to rotate the toolbar relative to
the frame member based on a sensed position of the toolbar,” as recited in claim 1.

Casper discloses a third frame section 85 pivotally coupled to a first frame
section 20 by a parallel linkage such that its height is controlled by an actuator 300
(parallel linkage not numbered, but shown best in FIG. 7).

The Office relies on the actuator 300 as being configured to rotate the toolbar 85.
However, because the toolbar 85 is connected by a parallel linkage, the toolbar 85 does
not rotate relative to the second frame section 65. The toolbar 85 instead may be raised
and lowered relative to the second frame section 65. The toolbar 85 revolves around the
section frame section 65, but does not rotate. This motion is common to toolbars
connected to frames by parallel linkages, and is illustrated in three different positions

below:
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Toolbar lower than frame—no rotation

Movement /
Of Toolbar
Frame
Toolbar /D A
Toolbar level with frame—no rotation
Movement
Of Toolbar Toolbar Frame
( )
Toolbar higher than frame—no rotation
Toolbar
Movement
Of Toolbar \ Frame

In all three of these positions of the toolbar, the toolbar is in the same orientation
relative to the frame. Only its position (height and lateral distance) around the frame has
changed. This motion is referred to as “revolution.” See Surbhi S, Difference between
Rotation and Revolution, https://keydifferences.com/difference-between-rotation-and-

revolution.html, March 1, 2021, (last visited December 17, 2021, copy attached as

8
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Appendix A). In contrast, the motion of the toolbar illustrated below includes both

revolution and rotation (see also, Applicant’s FIG. 3):

Toolbar lower than frame—with rotation

Movement Frame
Of Toolbar

Too\bar

Toolbar level with frame—with rotation
Movement
Of Toolbar Toolbar Frame

J( )
Toolbar higher than frame—with rotation
Toolbg,

Movement Fram
Of Toolbar ame
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In these three positions of the toolbar, the toolbar is in a different orientation relative to
the frame, and thus, the toolbar has rotated. Its position (height and lateral distance)
around the frame has also changed.

Casper does not disclose “an actuator . . . configured to rotate the toolbar relative

to the frame member,” but only an actuator configured to cause revolution of the toolbar
about the frame member.

Therefore, claim 1 is not anticipated by the disclosure of Casper. Claims 8-16,
18, and 21 are not anticipated at least because they depend from claim 1.

Claim 18 is further allowable because Casper does not disclose that “the actuator
is configured to rotate the toolbar throughout an obtuse angle range.” The Office relies
on FIG. 1 of as disclosing this element. However, there is no such disclosure in FIG. 1.
The Office has not responded to this point in the Final Office Action or provided any
additional information about how the Office is interpreting FIG. 1 of Casper to disclose
this element. Applicant respectfully requests that the Office clarify the rejection of claim
18.

Claims 19 and 20 are not anticipated for similar reasons as claim 1. The 35
U.S.C. § 102 rejection of claim 19 cannot be maintained because Casper does not
expressly or inherently disclose a control system having “an actuator coupled between
the frame member and the toolbar, wherein the controller is configured to receive at
least one signal from the at least one sensor indicating the position of the toolbar

relative to the ground and cause the actuator to rotate the toolbar based on the sensed

position of the toolbar,” as recited in claim 19.

The 35 U.S.C. § 102 rejection of claim 20 cannot be maintained because Casper
does not expressly or inherently disclose “receiving an indication of a first angle change
of the toolbar relative to ground; causing an actuator that pivotably couples the toolbar
to the frame member to retract based on the indication of the first angle change;
receiving an indication of a second angle change of the toolbar relative to the ground;
and causing the actuator to extend based on the indication of the second angle
change,” as recited in claim 20. Because the toolbar of Casper does not rotate, there is

no disclosure of indications of angle changes of the toolbar relative to ground.

10
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Furthermore, because the toolbar is connected by a parallel linkage, extension or
retraction of an actuator cannot cause the angle of the toolbar to change.

Applicant respectfully requests that the rejection of claims 1, 8-16, and 18-21
under 35 U.S.C. § 102(a)(1) based on Casper be withdrawn.

Claim Rejections under 35 U.S.C. § 103

Claims 3-7 stand rejected under 35 U.S.C. § 103 as being unpatentable over
Casper in view of U.S. Patent Publication 2019/0021211 (“Gutknecht”). Applicant

respectfully traverses this rejection.

The 35 U.S.C. § 103 rejection of claims 3-7 is improper because Casper in view
of Gutknecht does not teach, suggest, or otherwise render obvious “an actuator coupled
between the frame member and the toolbar, the actuator configured to rotate the toolbar
relative to the frame member based on a sensed position of the toolbar,” as recited in

claim 1, from which these claims depend.

The teachings of Casper are summarized above with respect to 35 U.S.C. § 102.
In particular, there is no teaching in Casper of an actuator . . . configured to rotate the

toolbar relative to the frame member.

The Office relies on Gutknecht as teaching a sensor 70 for measuring the angle
of a parallel linkage 60. Office Action, p. 5. However, Gutknecht does not teach “an
actuator . . . configured to rotate the toolbar relative to the frame member.” Therefore,

Gutknecht does not cure the deficiency of Casper with respect to claim 1.

Therefore, claim 1 is allowable. Claims 3-7 are each allowable at least because
each depends from claim 1. Applicant respectfully requests that the rejection of claims
3-7 under 35 U.S.C. § 103 be withdrawn.

Claim 17 stands rejected under 35 U.S.C. § 103 as being unpatentable over

Casper alone. Applicant respectfully traverses this rejection.

The 35 U.S.C. § 103 rejection of claim 17 cannot be maintained because as
discussed above, Casper does not teach, suggest, or otherwise render obvious “an

actuator coupled between the frame member and the toolbar, the actuator configured to

11
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rotate the toolbar relative to the frame member based on a sensed position of the

toolbar,” as recited in claim 1, from which claim 17 depends.

Applicant respectfully requests that the rejection of claim 17 under 35 U.S.C. §
103 be withdrawn.

12
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CONCLUSION

Claims 1 and 3-21 are believed to be in condition for allowance. Should the
Examiner determine that additional issues remain that might be resolved by a telephone
conference, the Examiner is respectfully invited to contact Applicant’s undersigned

attorney.

Respectfully submitted:

By:  /Nathan E. Whitlock/

Nathan E. Whitlock
Reg. No.: 65,744
AGCO Corporation
Patent Department
420 W Lincoln Blvd
Hesston, KS 67062
Phone: (620) 327-6993

December 20, 2021

13
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Surbhi S, Difference between Rotation and Revolution,
https://keydifferences.com/difference-between-rotation-and-revolution.html, March 1,
2021, (last visited December 17, 2021)
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ROTATION REVOLUTION
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which causes seasons.

day and night.

Exampls Hand of clocks, Sodnmdng Wop, 0 Bournding scunvsiin sicarn

Sia merry 9o roundes

Definition of Rotation

The term rotation’ is defined as the movement of an object, in a circular
manner, about a certain point, Le. twm around, s own axis. There exist an
inaginary line known as the rotational axis around which a three-

dirnensional object rotates.

in the rotation, every point makes a circle around the central point. So, there
is an equal distance from the center to any point of the shagpe. L is exprassed
in terms of degrees, wherein when the rotation is performed clockwise, the
degreas is negative, while an anticlockwise rotation, will result in positive

degreas,

The most popular example of rotation is the earth’s rotation, which takes

approximately 24 hours to complete it, causing day and night.

Definition of Revolution

The term ‘revolution’ is used o describe a motion, wherein an object moves
in a oircular direction around an obiect or centre, in a fixed path or orbit. it

involves travelling around an axis cutside the object, Le. external axis.

The distance traveled by an object, in one revolution, around the circle, is
nothing but its circumferancea. The time taken by an object to complate one

revolution around the circle is known as the period, reprasented by T

The revolution of the Earth around the Sun is in an anticlockwise mannaer,
which takes 36% days and 6 hours to complete. it is the only reason for

causing s=asens to change,
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Difference Batwean Managing

Director and Whole time Director
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Key Difference Between Rotation and
Revolution

The difference between rotation and revolution can be drawn clearly on

the following grounds:

LA circular motion around an axis, located within the body of the

¥

Y

object, is called rotation. A dircular motion around an axis, located

outside the object, is called a revolution,

2. Rotation is the movement of an object on its own axis. On the
other hand, revolution is the complate round trip arcund

sornething, Le. another object or canter,

3. Rotation is when the object spins around an internal axis.
Conversely, revolution is when the object travels arocund an

axternal axis.

4. In the rotation, the object moves around its axis, without changing
its position. As against thig, in the revolution, the object moves

along an elliptical course, with a continuous change in its position.

5. Earth's rotation is from the west towards the east, which it
completes in approx. 24 hours, But, the revolution of the Earth
around the Sun is in a counterclockwise manner when you are
Looking at it from a North direction, Le. from the North Pole Le.
west to east, which is completed in around, 365 days.

8. Common exarnplas of rotation are the hand of clocks, spinning top,
etc. in contrast, the common examples of revolution are rounding a

curve in a car, Kids merry go round, etc.

Conclusion

Therefore, with the above discussion, you might have gained amplea
krnowledge about the two terms, and will not get confused between them in
future., While rotation means spinning around its own axis, revolution means
moving around ancther object. Taking the example of the Larth, which

rotates 366 times to complets one revolution around the Sun,

You Might Also Like:
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Application/Control Number: 16/470,472 Page 2
ArtUnit: 3671

DETAILED ACTION
Response to Remarks filed 7/29/21
Claim Rejections - 35 USC § 102
1. In the event the determination of the status of the application as subject to AIA35 U.S.C. 102
and 103 (or as subject to pre-AlA 35 U.S.C. 102 and 103) is incorrect, any correction of the statutory
basis for the rejection will not be considered a new ground of rejection if the prior art relied upon, and
the rationale supporting the rejection, would be the same under either status.
2. The following is a quotation of the appropriate paragraphsof 35 U.S.C. 102 that form the basis
for the rejections under this section made in this Office action:

A personshall be entitled to a patent unless —

(a){1) the claimedinvention was patented, describedin a printed publication, orin public use, onsale,
orotherwise available to the public before the effective filing date ofthe claimed invention.

3. Claim(s) 1, 8-16, 18-21 is/are rejected under 35 U.S.C. 102(a)(1) as being anticipated by Casper
et al. (US 8,573,319).
Regarding claims 1, 19, and 20, Casper teaches a system, comprising: an elongate frame
member (fig. 1, frame above wheels); an elongate toolbar (85) coupled to the frame member via
a hinged joint (fig. 7), the toolbar oriented parallel to the frame member{fig. 1); plurality of row
units (295) coupled to the toolbar; a first sensor {(130) configured to sense a position of the
toolbar relative to ground; and an actuator coupled betweenthe frame member and the
toolbar, the actuator (300) configured to rotate the toolbar relative to the frame member based
on asensed position of the toolbar (control unit 140).
8. The system of claim 1, further comprising a controller (140), the controller configured to
receive asignal from thefirst sensor and cause actuation of the actuator based on the signal

(1:53-59).
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9. The system of claim 8, further comprising a control component that actuatesthe actuator,
wherein the controller is configured to cause actuation by sending a signal to the control

component (5:34-39 electric control 50 and 145).

10. The system of claim 9, wherein the control component comprises a control valve, an air
valve, anelectronic control component, a magnetic control component, or an electromagnetic

control component (5: 34-39 electric control component 50 and 145).

11. The system of claim 8, wherein the controller is further configured to cause adjustment of a

rate of rotation based on the signal from the first sensor (5:21-54).

18. The system of claim 1, wherein the actuator is configured to rotate the toolbar throughout

an obtuse anglerange (fig. 1).

21. The system of claim 1, further comprising at least one wheel (40) coupled to the frame

member and at least partially supporting the frame member relative tothe ground.

12. The system of claim 1, wherein the sensed position is relative to a field surface (130 and fig.
1), further comprising one or more electromagnetic sensors coupled to the frame member, the
toolbar, or a combination of the frame member and the toolbar, the one or more
electromagnetic sensors configured to sense an absolute elevation or change in elevation
between the field surface and the toolbar or a combination of both the frame memberand the

toolbar (4:56-63) .
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13. The system of claim 12, further comprising a controller (140), the controller configured to
receive one or more signals from the one or more electromagnetic sensors and cause actuation

of the actuator based on the one or more signals.

14. The system of claim 13, further comprising a control component {component 50 and signal
145) that actuatesthe actuator, whereinthe controller is configured to cause actuation by

sending asignal to the control component.

15. The system of claim 14, wherein the control component comprises a control valve, an air
valve, anelectronic control component, a magnetic control component, or an electromagnetic

control component (50, 145).

16. The system of claim 13, wherein the controller is further configured to cause adjustment of a
rate of rotation based on the one or more sighals from the one or more electromagnetic sensors

(5:21-34).

Claim Rejections - 35 USC § 103
4, In the event the determination of the status of the application as subject to AIA35 U.S.C. 102
and 103 (or as subject to pre-AlA 35 U.S.C. 102 and 103) is incorrect, any correction of the statutory
basis for the rejection will not be considered a new ground of rejection if the prior art relied upon, and
the rationale supporting the rejection, would be the same under either status.
5. The following is a quotation of 35 U.S.C. 103 which forms the basis for all obviousness rejections

set forth in this Office action:
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6.

A patentfora claimedinvention maynotbe obtained, notwithstanding that the claimed inventionis
notidentically disclosed as setforth insection 102, if the differences between the claimed invention
and thepriorartare suchthatthe claimedinvention as a whole would have been obvious before the
effective filingdate ofthe claimed inventionto a person having ordinaryskillinthe art to which the
claimed inve ntion pertains. Patentability shall not be negated bythe mannerin which the invention
was made.

Claims 3-7 is/are rejected under 35 U.S.C. 103 as being unpatentable over Casper as applied to

claims 1 in view of Gutknecht (US 2019/0021211).

Regarding claim 3, Casper teachesthe system of claim 1, further comprising a second sensor
(137), but fails toteach further comprising a second sensor configured to sense anangle of the
toolbar relative to the frame member. However, Gutknecht teaches a similar system with a
sensor (70) to measure the angle of a frameto a toolbar. It would have been obvious to one
with ordinary skill in the art, before the effective filing date of the claimed invention, to include
a sensor to measure the angle of the toolbar relative to the framein order to better measure

and adjust for uneven terrainas taught beneficial by Gutknecht [4].

4. The system of claim 3, further comprising a controller (140) configured to receive first and
second signals from the first and second sensors and cause actuation of the actuator based on

the first and second signals (as modified and 1:53-59).

5. The system of claim 4, further comprising a control component that actuatesthe actuator,
wherein the controller is configured to cause actuation by sending a signal to the control

component (5:34-39 electric control component 50 and 145).

6. The system of claim 5, wherein the control component comprises a control valve, an airvalve,
an electronic control component, a magnetic control component, or an electromagnetic control

component (5:34-39 electric control component 50 and 145).
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7. The system of claim 4, wherein the controller is further configured to cause adjustment of a

rate of rotation based on the first signals from the first sensor (5:21-54).

7. Claim 17 is/are rejected under 35 U.S.C. 103 as being unpatentable over Casper as applied to
claim 12.
Regarding claim 17, Casper teachesthe system of claim 12, but fails to teach wherein the one or
more electromagnetic sensors comprise ultrasonic, lidar, or radar sensors. However, examiner
takes official notice Hall Effect rotational sensor and ultrasonic sensors are both equivalents in
the art for determining distance. It would have been obvious to one with ordinary skill in the
art, before the effectivefiling date of the claimed invention, to substitute an ultrasonic sensor
for the Hall effect sensor of Casper as an well-known alternative to measure the distance of the
toolbar to the ground.
Response to Arguments
8. Applicant's arguments filed 7/29/21 have been fully considered but they are not persuasive.
Applicant arguesthe toolbar 85 of Casper is connected parallel to linkage, but does not rotate relative to
the linkage, but is only raised and lowered. However, the hinge point of where actuator 300 is attached
(see Image 1 below), provides rotation of toolbar 85 during actuation of 300. Therefore, the toolbar 85
does rotate relative to the frame (linkage) as shown in the movement of the pivot links in fig 1 to fig. 2,

which have a pivot point relative to frame that allows the toolbar to be lifted.
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9.
10. Image 1: annotated drawing of Casper fig. 10.
Conclusion
11.

THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time policy as set forth
in 37 CFR 1.136(a).

A shortened statutory period for reply to this final action is set to expire THREE MONTHS from
the mailing date of this action. Inthe event afirst reply is filed within TWO MONTHS of the mailing date

of this final action and the advisory action is hot mailed until after the end of the THREE-MONTH
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shortened statutory period, then the shortened statutory period will expire on the date the advisory
action is mailed, and any extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing
date of the advisory action. In no event, however, will the statutory period for reply expire laterthan
SIX MONTHS from the mailing date of this final action.

12. Any inquiry concerning this communication or earlier communications from the examiner
should be directedto JESSICA H LUTZ whose telephone number is (571)270-7308. The examiner can
normally be reached on M-F 10:30-5 ET.

Examiner interviews are available via telephone, in-person, and video conferencing using a
USPTO supplied web-based collaboration tool. To schedule an interview, applicant is encouraged to use
the USPTO Automated Interview Request (AIR) at http://www.uspto.gov/interviewpractice.

If attemptsto reachthe examiner by telephone are unsuccessful, the examiner’ssupervisor,
Tom Will can be reachedon 571-272-6998. The fax phone number for the organization where this
application or proceeding is assighed is 571-273-8300.

Information regarding the status of an application may be obtained from the Patent Application
Information Retrieval (PAIR) system. Statusinformation for published applications may be obtained
from either Private PAIR or Public PAIR. Status information for unpublished applications is available
through Private PAIR only. For more information about the PAIR system, see https://ppair-
my.uspto.gov/pair/PrivatePair. Should you have questions on access to the Private PAIR system, contact
the Electronic Business Center (EBC) at 866-217-9197 (toll-free). Ifyou would like assistance from a
USPTO Customer Service Representative or access to the automated information system, call 800-786-

9199 (IN USA OR CANADA) or 571-272-1000.
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JJESSICA H LUTZ/
Primary Examiner, Art Unit 3671
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Filed: June 17, 2019 Docket No.: US16/40/\WO/US-2

Confirmation No.: 1653

Title: IMPLEMENT CONTOURING TOOLBAR

Electronically Filed July 29, 2021

RESPONSE TO OFFICE ACTION

Commissioner for Patents

Mail Stop — Amendment

P.O. Box 1450

Alexandria, Virginia 22313-1450

Dear Sir:
In response to the Office Action dated June 24, 2021:
A Listing of the Claims begins on page 6 of this paper,;

Remarks begin on page 7 of this paper.
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LISTING OF THE CLAIMS

This listing of claims will replace all prior versions and listings of claims in the

application:

1. (Previously Presented) A system, comprising:

an elongate frame member;

an elongate toolbar coupled to the frame member via a hinged joint, the toolbar oriented
parallel to the frame member;

a plurality of row units coupled to the toolbar,

a first sensor configured to sense a position of the toolbar relative to ground; and

an actuator coupled between the frame member and the toolbar, the actuator
configured to rotate the toolbar relative to the frame member based on a sensed

position of the toolbar.

2. (Canceled)

3. (Previously Presented) The system of claim 1, further comprising a
second sensor configured to sense an angle of the toolbar relative to the frame

member.

4. (Previously Presented) The system of claim 3, further comprising a
controller configured to receive first and second signals from the first and second

sensors and cause actuation of the actuator based on the first and second signals.
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5. (Original) The system of claim 4, further comprising a control component
that actuates the actuator, wherein the controller is configured to cause actuation by

sending a signal to the control component.

6. (Original) The system of claim 5, wherein the control component
comprises a control valve, an air valve, an electronic control component, a magnetic

control component, or an electromagnetic control component.

7. (Original) The system of claim 4, wherein the controller is further
configured to cause adjustment of a rate of rotation based on the first signals from the

first sensor.

8. (Previously Presented) The system of claim 1, further comprising a
controller, the controller configured to receive a signal from the first sensor and cause

actuation of the actuator based on the signal.

9. (Original) The system of claim 8, further comprising a control component
that actuates the actuator, wherein the controller is configured to cause actuation by

sending a signal to the control component.

10.  (Original) The system of claim 9, wherein the control component
comprises a control valve, an air valve, an electronic control component, a magnetic

control component, or an electromagnetic control component.
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11.  (Original) The system of claim 8, wherein the controller is further
configured to cause adjustment of a rate of rotation based on the signal from the first

Sensor.

12.  (Original) The system of claim 1, wherein the sensed position is relative to
a field surface, further comprising one or more electromagnetic sensors coupled to the
frame member, the toolbar, or a combination of the frame member and the toolbar, the
one or more electromagnetic sensors configured to sense an absolute elevation or
change in elevation between the field surface and the toolbar or a combination of both

the frame member and the toolbar.

13.  (Previously Presented) The system of claim 12, further comprising a
controller configured to receive one or more signals from the one or more
electromagnetic sensors and cause actuation of the actuator based on the one or more

signals.

14.  (Original) The system of claim 13, further comprising a control component
that actuates the actuator, wherein the controller is configured to cause actuation by

sending a signal to the control component.
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15.  (Original) The system of claim 14, wherein the control component
comprises a control valve, an air valve, an electronic control component, a magnetic

control component, or an electromagnetic control component.

16.  (Original) The system of claim 13, wherein the controller is further
configured to cause adjustment of a rate of rotation based on the one or more signals

from the one or more electromagnetic sensors.

17.  (Original) The system of claim 12, wherein the one or more

electromagnetic sensors comprise ultrasonic, lidar, or radar sensors.

18.  (Original) The system of claim 1, wherein the actuator is configured to

rotate the toolbar throughout an obtuse angle range.

19.  (Previously Presented) A control system for an implement comprising a
frame member and a toolbar coupled to the frame member parallel to the frame
member via a hinged joint, wherein a plurality of row units are secured to the toolbar,
the control system comprising:

a controller;
at least one sensor configured to sense a position of the toolbar relative to ground; and
an actuator coupled between the frame member and the toolbar, wherein the controller

is configured to receive at least one signal from the at least one sensor indicating
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the position of the toolbar relative to the ground and cause the actuator to rotate

the toolbar based on the sensed position of the toolbar.

20.  (Previously Presented) A computer-implemented method for an
implement that comprises a toolbar that has a plurality of row units secured thereto, the
method for adjusting a rotation of the toolbar based on a contour of a field on which the
implement traverses, the method comprising:
at a controller:

receiving an indication of a first angle change of the toolbar relative to ground,;

causing an actuator that pivotably couples the toolbar to the frame member to

retract based on the indication of the first angle change;

receiving an indication of a second angle change of the toolbar relative to the

ground; and

causing the actuator to extend based on the indication of the second angle

change.

21.  (Previously Presented) The system of claim 1, further comprising at least
one wheel coupled to the frame member and at least partially supporting the frame

member relative to the ground.
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REMARKS

The Office Action dated June 24, 2021, has been received and reviewed. Claims
1 and 3-21 are pending in the application. Claims 1 and 3-21 stand rejected.

Applicant respectfully requests reconsideration of the application.

Claim Rejections under 35 U.S.C. § 102
Claims 1, 8-16, and 18-21 stand rejected under 35 U.S.C. § 102(a)(1) as
anticipated by U.S. Patent 8,573,319 (“Casper”). Applicant respectfully traverses this

rejection.

The 35 U.S.C. § 102 rejection of claims 1, 8-16, 18, and 21 cannot be maintained
because Casper does not expressly or inherently disclose “an actuator coupled
between the frame member and the toolbar, the actuator configured to rotate the toolbar
relative to the frame member based on a sensed position of the toolbar,” as recited in
claim 1.

Casper discloses a control system for an agricultural implement that includes a
first frame section 20, a second frame section 65, and a third frame section 85 carrying
ground-engaging tools 90. Casper, col. 3, line 21 through col. 4, line 13. A position
sensor is 130 configured to measure the operating depth of the ground-engaging tool
90. Casper, col. 4, line 64 through col. 5, line 2. The third frame section 85 is pivotally
coupled to the first frame section 20 by a parallel linkage such that its height is
controlled by an actuator 300 (parallel linkage not numbered, but shown best in FIG. 7).

The Office relies on the actuator 300 as being configured to rotate the toolbar 85.
However, because the toolbar 85 is connected by a parallel linkage, the toolbar 85 does
not rotate relative to the second frame section 65. The toolbar 85 instead may be raised
and lowered relative to the second frame section 65.

Therefore, Casper does not disclose “an actuator . . . configured to rotate the
toolbar relative to the frame member.” Furthermore, an actuator as claimed is not
inherent in the structure disclosed in Casper.

Therefore, claim 1 is not anticipated by the disclosure of Casper. Claims 8-16,

18, and 21 are not anticipated at least because they depend from claim 1.
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Claim 18 is further allowable because Casper does not disclose that “the actuator
is configured to rotate the toolbar throughout an obtuse angle range.” The Office relies
on FIG. 1 of as disclosing this element. However, there appears to be no such
disclosure in FIG. 1.

Claims 19 and 20 are not anticipated for similar reasons as claim 1. The 35
U.S.C. § 102 rejection of claim 19 cannot be maintained because Casper does not
expressly or inherently disclose a control system having “an actuator coupled between
the frame member and the toolbar, wherein the controller is configured to receive at
least one signal from the at least one sensor indicating the position of the toolbar
relative to the ground and cause the actuator to rotate the toolbar based on the sensed
position of the toolbar,” as recited in claim 19.

The 35 U.S.C. § 102 rejection of claim 20 cannot be maintained because Casper
does not expressly or inherently disclose “receiving an indication of a first angle change
of the toolbar relative to ground; causing an actuator that pivotably couples the toolbar
to the frame member to retract based on the indication of the first angle change;
receiving an indication of a second angle change of the toolbar relative to the ground,;
and causing the actuator to extend based on the indication of the second angle
change,” as recited in claim 20.

Applicant respectfully requests that the rejection of claims 1, 8-16, and 18-21
under 35 U.S.C. § 102(a)(1) based on Casper be withdrawn.

Claim Rejections under 35 U.S.C. § 103

Claims 3-7 stand rejected under 35 U.S.C. § 103 as being unpatentable over
Casper in view of U.S. Patent Publication 2019/0021211 (“Gutknecht”). Applicant

respectfully traverses this rejection.

The 35 U.S.C. § 103 rejection of claims 3-7 cannot be maintained because
Casper in view of Gutknecht does not teach, suggest, or otherwise render obvious “an
actuator coupled between the frame member and the toolbar, the actuator configured to
rotate the toolbar relative to the frame member based on a sensed position of the

toolbar,” as recited in claim 1, from which these claims depend.

STARA S.A.-INDUSTRIA DE IMPLEMENTOS AGRICOLAS
EX1004 Page 101 of 161



Application 16/470,472

The teachings of Casper are summarized above with respect to 35 U.S.C. § 102.
In particular, there is no teaching in Casper of an actuator . . . configured to rotate the

toolbar relative to the frame member.

The Office relies on Gutknecht as teaching a sensor 70 for measuring the angle
of a parallel linkage 60. Office Action, p. 5. However, Gutknecht does not teach “an
actuator . . . configured to rotate the toolbar relative to the frame member.” Therefore,

Gutknecht does not cure the deficiency of Casper with respect to claim 1.

Therefore, claim 1 is allowable. Claims 3-7 are each allowable at least because
each depends from claim 1. Applicant respectfully requests that the rejection of claims
3-7 under 35 U.S.C. § 103 be withdrawn.

Claim 17 stands rejected under 35 U.S.C. § 103 as being unpatentable over

Casper alone. Applicant respectfully traverses this rejection.

The 35 U.S.C. § 103 rejection of claim 17 cannot be maintained because as
discussed above, Casper does not teach, suggest, or otherwise render obvious “an
actuator coupled between the frame member and the toolbar, the actuator configured to
rotate the toolbar relative to the frame member based on a sensed position of the

toolbar,” as recited in claim 1, from which claim 17 depends.

Applicant respectfully requests that the rejection of claim 17 under 35 U.S.C. §
103 be withdrawn.
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CONCLUSION

Claims 1 and 3-21 are believed to be in condition for allowance, and an early
notice thereof is respectfully solicited. Should the Examiner determine that additional
issues remain that might be resolved by a telephone conference, the Examiner is

respectfully invited to contact Applicant’s undersigned attorney.

Respectfully submitted:

By:  /Nathan E. Whitlock/

Nathan E. Whitlock
Reg. No.: 65,744
AGCO Corporation
Patent Department
420 W Lincoln Blvd
Hesston, KS 67062
Phone: (620) 327-6993

July 29, 2021
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DETAILED ACTION

Notice of Pre-AlA or AIA Status
1. The present application, filed on or after March 16, 2013, is being examined under the first
inventor to file provisions of the AlA.

Claim Rejections - 35 USC § 102
2. In the event the determination of the status of the application as subject to AIA35 U.S.C. 102
and 103 (or as subject to pre-AlA 35 U.S.C. 102 and 103) is incorrect, any correction of the statutory
basis for the rejection will not be considered a new ground of rejection if the prior art relied upon, and
the rationale supporting the rejection, would be the same under either status.
3. The following is a quotation of the appropriate paragraphsof 35 U.S.C. 102 that form the basis

for the rejections under this section made in this Office action:
A personshall be entitled to a patent unless —

(a){1) the claimedinvention was patented, describedin a printed publication, orin public use, onsale,
orotherwise available to the public before the effective filing date ofthe claimed invention.

4, Claim(s) 1, 8-16, 18-21 is/are rejected under 35 U.S.C. 102(a)(1) as being anticipated by Casper

etal. (US 8,573,319).
Regarding claims 1, 19, and 20, Casper teaches a system, comprising: an elongate frame
member (fig. 1, frame above wheels); an elongate toolbar (85) coupled to the frame member via
a hinged joint (fig. 7), the toolbar oriented parallel to the frame member{fig. 1); plurality of row
units (295) coupled to the toolbar; a first sensor {(130) configured to sense a position of the
toolbar relative to ground; and an actuator coupled betweenthe frame member and the
toolbar, the actuator (300) configured to rotate the toolbar relative to the frame member based

on asensed position of the toolbar (control unit 140).
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8. (Previously Presented) The system of claim 1, further comprising a controller (140), the
controller configured to receive a signal from the first sensor and cause actuation of the

actuator based on thesignal (1:53-59).

9. The system of claim 8, further comprising a control component that actuatesthe actuator,
wherein the controller is configured to cause actuation by sending a signal to the control

component (5:34-39 electric control 50 and 145).

10. The system of claim 9, wherein the control component comprises a control valve, an air
valve, anelectronic control component, a magnetic control component, or an electromagnetic

control component (5: 34-39 electric control component 50 and 145).

11. The system of claim 8, wherein the controller is further configured to cause adjustment of a

rate of rotation based on the signal from the first sensor (5:21-54).

18. The system of claim 1, wherein the actuator is configured to rotate the toolbar throughout

an obtuse anglerange (fig. 1).

21. The system of claim 1, further comprising at least one wheel (40) coupled to the frame

member and at least partially supporting the frame member relative tothe ground.

12. The system of claim 1, wherein the sensed position is relative to a field surface (130 and fig.
1), further comprising one or more electromagnetic sensors coupled to the frame member, the

toolbar, or a combination of the frame member and the toolbar, the one or more
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electromagnetic sensors configured to sense an absolute elevation or changein elevation
between the field surface and the toolbar or a combination of both the frame member and the

toolbar (4:56-63) .

13. The system of claim 12, further comprising a controller (140), the controller configured to
receive one or more signals from the one or more electromagnetic sensors and cause actuation

of the actuator based on the one or more signals.

14. The system of claim 13, further comprising a control component {(component 50 and signal
145) that actuatesthe actuator, whereinthe controller is configured to cause actuation by

sending asignal to the control component.

15. The system of claim 14, wherein the control component comprises a control valve, an air
valve, anelectronic control component, a magnetic control component, or an electromagnetic

control component (50, 145).

16. The system of claim 13, wherein the controller is further configured to cause adjustment of a

rate of rotation based on the one or more signals from the one or more electromagnetic sensors

(5:21-34).

Claim Rejections - 35 USC § 103
5. In the event the determination of the status of the application as subject to AIA35 U.S.C. 102

and 103 (or as subject to pre-AlA 35 U.S.C. 102 and 103) is incorrect, any correction of the statutory
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basis for the rejection will not be considered a new ground of rejection if the prior art relied upon, and

the rationale supporting the rejection, would be the same under either status.

6.

The following is a quotation of 35 U.S.C. 103 which forms the basis for all obviousness rejections

set forth in this Office action:

7.

A patentfora claimedinvention maynotbe obtained, notwithstanding that the claimed inventionis
notidentically disclosed as setforth insection 102, if the differences between the claimed inve ntion
and thepriorartare suchthatthe claimedinvention as a whole would have been obvious before the
effective filingdate ofthe claimed inventionto a person having ordinaryskillinthe art to which the
claimedinvention pertains. Patentability shall not be negated by the mannerin which the invention
was made.

Claims 3-7 is/are rejected under 35 U.S.C. 103 as being unpatentable over Casper as applied to

claims 1 in view of Gutknecht (US 2019/0021211).

Regarding claim 3, Casper teachesthe system of claim 1, further comprising a second sensor
(137), but fails toteach further comprising a second sensor configured to sense anangle of the
toolbar relative to the frame member. However, Gutknecht teaches a similar system with a
sensor (70) to measure the angle of a frameto a toolbar. It would have been obvious to one
with ordinary skill in the art, before the effective filing date of the claimed invention, to include
a sensor to measure the angle of the toolbar relative to the framein order to better measure

and adjust for uneven terrain as taught beneficial by Gutknecht [4].

4. The system of claim 3, further comprising a controller (140) configured to receive first and
second signals from the first and second sensors and cause actuation of the actuator based on

the first and second signals (as modified and 1:53-59).

5. The system of claim 4, further comprising a control component that actuatesthe actuator,
wherein the controller is configured to cause actuation by sending a signal to the control

component (5:34-39 electric control component 50 and 145).
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6. The system of claim 5, wherein the control component comprises a control valve, an air valve,

an electronic control component, a magnetic control component, or an electromagnetic control

component (5:34-39 electric control component 50 and 145).

7. The system of claim 4, wherein the controller is further configured to cause adjustment of a

rate of rotation based on the first signals from the first sensor (5:21-54).

8. Claim 17 is/are rejected under 35 U.S.C. 103 as being unpatentable over Casper as applied to

claim 12.
Regarding claim 17, Casper teachesthe system of claim 12, but fails to teach wherein the one or
more electromagnetic sensors comprise ultrasonic, lidar, or radarsensors. However, examiner
takes official notice Hall Effect rotational sensor and ultrasonic sensors are both equivalents in
the art for determining distance. It would have been obvious to one with ordinary skill in the
art, before the effectivefiling date of the claimedinvention, to substitute an ultrasonic sensor
for the Hall effect sensor of Casper as an well-known alternative to measure the distance of the

toolbar to the ground.

Conclusion
9. Any inquiry concerning this communication or earlier communications from the examiner
should be directedto JESSICA H LUTZ whose telephone number is (571)270-7308. The examiner can

normally be reached on M-F 10:30-5 ET.
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Examiner interviews are available via telephone, in-person, and video conferencing using a
USPTO supplied web-based collaboration tool. To schedule an interview, applicant is encouraged to use
the USPTO Automated Interview Request (AIR) at http://www.uspto.gov/interviewpractice.

If attemptsto reachthe examiner by telephone are unsuccessful, the examiner’ssupervisor,
Tom Will can be reachedon 571-272-6998. The fax phone number for the organization where this
application or proceeding is assighed is 571-273-8300.

Information regarding the status of an application may be obtained from the Patent Application
Information Retrieval (PAIR) system. Status information for published applications may be obtained
from either Private PAIR or Public PAIR. Status information for unpublished applicationsis available
through Private PAIR only. For more information about the PAIR system, see https://ppair-
my.uspto.gov/pair/PrivatePair. Should you have questions on access to the Private PAIR system, contact
the Electronic Business Center (EBC) at 866-217-9197 (toll-free). Ifyou would like assistance from a
USPTO Customer Service Representative or access to the automated information system, call 800-786-

9199 (IN USA OR CANADA) or 571-272-1000.

JJESSICA H LUTZ/
Primary Examiner, Art Unit 3671
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UNITED STATES PATENT AND TRADEMARK OFFICE

Inventor (First): Benjamin Anson FANSHIER | Customer No.: 88988
Docket No.: US16/40/WO/US-2 | Application: 16/470,472
Filed: February 19, 2020

Title: IMPLEMENT CONTOURING TOOLBAR

Commissioner For Patents
P.O. Box 1450
Alexandria, VA 22313-1450

SECOND PRELIMINARY AMENDMENT

Dear Sir:

Prior to examining the above-identified application, please make the
following amendments as shown in:

Amendments to the Claims are reflected in the listing of claims, which
begins on page 2 of this paper.

Remarks appear on page 7 of this Paper.
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AMENDMENTS TO THE CLAIMS

This listing of claims will replace all prior versions and listings of claims in

the application:

1. (Currently Amended) A system, comprising:

[[a]] an _elongate frame member;

[[a]] an _elongate toolbar coupled to the frame member via a hinged joint, the toolbar
oriented parallel to—andrearward-of; the frame member;

a row-unit-plurality of row units coupled to the toolbar;

a first sensor coupled-to-the-toolbar-the first sensor-configured to sense a position of the

toolbar relative to ground; and
an actuator coupled between the frame member and the toolbar, the actuator configured
to rotate the toolbar relative to the frame member based on a sensed position of

the toolbar.

2. (Canceled)

3. (Currently Amended) The system of claim 1, further comprising a second

sensor coupledio-the frame-member-the second-sensorconfigured to sense an angle

of the toolbar relative to the frame member.

4. (Currently Amended) The system of claim 3, further comprising a
controllerthe-controller configured to receive first and second signals from the first and
second sensors and cause actuation of the actuator based on the first and second

signals.

2
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5. (Original) The system of claim 4, further comprising a control component
that actuates the actuator, wherein the controller is configured to cause actuation by

sending a signal to the control component.

6. (Original) The system of claim 5, wherein the control component
comprises a control valve, an air valve, an electronic control component, a magnetic

control component, or an electromagnetic control component.

7. (Original) The system of claim 4, wherein the controller is further
configured to cause adjustment of a rate of rotation based on the first signals from the

first sensor.

8. (Previously Presented) The system of claim 1, further comprising a
controller, the controller configured to receive a signal from the first sensor and cause

actuation of the actuator based on the signal.

9. (Original) The system of claim 8, further comprising a control component
that actuates the actuator, wherein the controller is configured to cause actuation by

sending a signal to the control component.

10. (Original) The system of claim 9, wherein the control component
comprises a control valve, an air valve, an electronic control component, a magnetic

control component, or an electromagnetic control component.

3
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11. (Original) The system of claim 8, wherein the controller is further
configured to cause adjustment of a rate of rotation based on the signal from the first

Sensor.

12. (Original) The system of claim 1, wherein the sensed position is relative
to a field surface, further comprising one or more electromagnetic sensors coupled to the
frame member, the toolbar, or a combination of the frame member and the toolbar, the
one or more electromagnetic sensors configured to sense an absolute elevation or
change in elevation between the field surface and the toolbar or a combination of both

the frame member and the toolbar.

13. (Currently Amended) The system of claim 12, further comprising a
controllerthe-controller configured to receive one or more signals from the one or more
electromagnetic sensors and cause actuation of the actuator based on the one or more

signals.

14. (Original) The system of claim 13, further comprising a control
component that actuates the actuator, wherein the controller is configured to cause

actuation by sending a signal to the control component.

15. (Original) The system of claim 14, wherein the control component
comprises a control valve, an air valve, an electronic control component, a magnetic

control component, or an electromagnetic control component.

4
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16. (Original) The system of claim 13, wherein the controller is further
configured to cause adjustment of a rate of rotation based on the one or more signals

from the one or more electromagnetic sensors.

17. (Original) The system of claim 12, wherein the one or more

electromagnetic sensors comprise ultrasonic, lidar, or radar sensors.

18. (Original) The system of claim 1, wherein the actuator is configured to

rotate the toolbar throughout an obtuse angle range.

19. (Currently Amended) A control system for an implement comprising a
frame member and a toolbar coupled to the frame member rearward-ofand-parallel to

the frame member via a hinged joint, wherein a plurality of row units are secured to the

toolbararepluralrow-units-toolbar, the control system comprising:

a controller;

at least one sensor configured to sense a position of the toolbar relative to ground; and

an actuator coupled between the frame member and the toolbar, wherein the controller
is configured to receive at least one signal from the at least one sensor indicating
the position of the toolbar relative to the ground and cause the actuator to rotate

the toolbar based on the sensed position of the toolbar.

5
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20. (Currently Amended) A computer-implemented method for an implement
that comprises a toolbar that has a plurality of row units secured thereto, the method for
adjusting a rotation of the toolbar based on a contour of a field on which the implement
traverses, the method comprising:
at a controller:

receiving an indication of a first angle change of the toolbar relative to ground;

causing an actuator that pivotably couples the toolbar to the frame member to

retract based on the indication of the first angle change;

receiving an indication of a second angle change of the toolbar relative to the

ground; and

causing the actuator to extend based on the indication of the second angle

change.

21. (Previously Presented) The system of claim 1, further comprising at least
one wheel coupled to the frame member and at least partially supporting the frame

member relative to the ground.

6

STARA S.A.-INDUSTRIA DE IMPLEMENTOS AGRICOLAS
EX1004 Page 117 of 161



Application 16/470,472

REMARKS

Please enter the above claim amendments prior to examination of the
application. By this paper, claims 1, 3, 4, 13, 19, and 20 are amended. Upon
entry of this amendment, claims 1 and 3-21 will be pending. No new matter has
been added.

CONCLUSION

No additional fees are believed due but the Commissioner is hereby
authorized to charge any additional fees which may be required, or to credit any

overpayment to Deposit Account No. 010442.

Should the Examiner determine that anything else is desirable to place
this application in an even better form for allowance, the Examiner is respectfully

requested to contact the undersigned by telephone.

Respectfully submitted:

By: /Nathan E. Whitlock/

Nathan E. Whitlock
Reg. No.: 65,744
Phone: (620) 327-6993

SEND CORRESPONDENCE TO:
AGCO Corporation - Legal

420 W Lincoln Blvd

Hesston, KS 67062

February 21, 2020
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UNITED STATES PATENT AND TRADEMARK OFFICE

Inventor (First): Benjamin Anson FANSHIER | Customer No.: 88988
Docket No.: US16/40/WO/US-2
Filed: June 17, 2019

Title: IMPLEMENT CONTOURING TOOLBAR

Commissioner For Patents
P.O. Box 1450
Alexandria, VA 22313-1450

PRELIMINARY AMENDMENT

Dear Sir:

Prior to examining the above-identified application, please make the
following amendments as shown in:

Amendments to the Claims are reflected in the listing of claims which begins on
page 2 of this paper.

Remarks begin on Page 5 of this Paper.

1
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AMENDMENTS TO THE CLAIMS

This listing of claims will replace all prior versions, and listings, of claims in

the application:

1. (Currently Amended) A system, comprising:
a frame member;

a toolbar coupled to the frame member—member via a hinged joint, the toolbar oriented

parallel to, and rearward of, the frame member;
a row unit coupled to the toolbar;

a first sensor coupled to the toolbar, the first sensor configured to sense a position of the

toolbar relative to ground:; and

an actuator coupled between the frame member and the toolbar, the actuator configured

to rotate the toolbar relative to the frame member based on a sensed position of

the toolbar.

2. (Canceled) The-system-ofclaim-dfurther comprising-a-first sensor

3. (Currently Amended) The system of elaim-2-claim 1, further comprising a
second sensor coupled to the frame member, the second sensor configured to sense an

angle of the toolbar relative to the frame member.

2

STARA S.A.-INDUSTRIA DE IMPLEMENTOS AGRICOLAS
EX1004 Page 120 of 161



Attorney Docket No. US16/40/A\WWO/US-2

4. (Original) The system of claim 3, further comprising a controller, the
controller configured to receive first and second signals from the first and second

sensors and cause actuation of the actuator based on the first and second signals.

5. (Original) The system of claim 4, further comprising a control component
that actuates the actuator, wherein the controller is configured to cause actuation by

sending a signal to the control component.

6. (Original) The system of claim 5, wherein the control component
comprises a control valve, an air valve, an electronic control component, a magnetic

control component, or an electromagnetic control component.

7. (Original) The system of claim 4, wherein the controller is further

configured to cause adjustment of a rate of rotation based on the first signals from the

first sensor.

8. (Currently Amended) The system of elaim-=2-claim 1., further comprising a

controller, the controller configured to receive a signal from the first sensor and cause

actuation of the actuator based on the signal.

9. (Original) The system of claim 8, further comprising a control component
that actuates the actuator, wherein the controller is configured to cause actuation by

sending a signal to the control component.

3
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10. (Original) The system of claim 9, wherein the control component
comprises a control valve, an air valve, an electronic control component, a magnetic

control component, or an electromagnetic control component.

11. (Original) The system of claim 8, wherein the controller is further
configured to cause adjustment of a rate of rotation based on the signal from the first

Sensor.

12. (Original) The system of claim 1, wherein the sensed position is relative
to a field surface, further comprising one or more electromagnetic sensors coupled to the
frame member, the toolbar, or a combination of the frame member and the toolbar, the
one or more electromagnetic sensors configured to sense an absolute elevation or
change in elevation between the field surface and the toolbar or a combination of both

the frame member and the toolbar.

13. (Original) The system of claim 12, further comprising a controller, the
controller configured to receive one or more signals from the one or more
electromagnetic sensors and cause actuation of the actuator based on the one or more

signals.

14. (Original) The system of claim 13, further comprising a control
component that actuates the actuator, wherein the controller is configured to cause

actuation by sending a signal to the control component.

4
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15. (Original) The system of claim 14, wherein the control component
comprises a control valve, an air valve, an electronic control component, a magnetic

control component, or an electromagnetic control component.

16. (Original) The system of claim 13, wherein the controller is further
configured to cause adjustment of a rate of rotation based on the one or more signals

from the one or more electromagnetic sensors.

17. (Original) The system of claim 12, wherein the one or more

electromagnetic sensors comprise ultrasonic, lidar, or radar sensors.

18. (Original) The system of claim 1, wherein the actuator is configured to

rotate the toolbar throughout an obtuse angle range.

5
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19. (Currently Amended) A control system for an implement comprising a

frame member and a toolbar coupled to the frame member rearward of and parallel to

the frame member-member via a hinged joint, wherein secured to the toolbar are plural

row units, the control system comprising:
a controller;

one-ormore-sensors-at least one sensor configured to sense a position of the {eelbar;

toolbar relative to ground; and

an actuator coupled between the frame member and the toolbar, wherein the controller

is configured to receive a-sigral-ersigrals-at least one signal from the at least

one ermeore-sensors-sensor indicating the position of the toolbar relative to the

ground and cause the actuator to rotate the toolbar based on the sensed position

of the toolbar.

20. (Original) A computer-implemented method for an implement that
comprises a toolbar that has row units secured thereto, the method for adjusting a
rotation of the toolbar based on a contour of a field on which the implement traverses,
the method comprising:
at a controller:

receiving an indication of a first angle change of the toolbar relative to ground;

causing an actuator that pivotably couples the toolbar to the frame member to

retract based on the indication of the first angle change;

receiving an indication of a second angle change of the toolbar relative to the

ground; and

causing the actuator to extend based on the indication of the second angle

change.

6
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21. (New) The system of claim 1, further comprising at least one wheel
coupled to the frame member and at least partially supporting the frame member relative

to the ground.

7
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REMARKS

Please enter the above claim amendments prior to examination of the
application. By this paper, claims 1, 3, 8 and 19 are amended, Claim 2 is
cancelled and claim 21 is added. Upon entry of this amendment, claims 1 and 3-
21 will be pending. No new matter has been added as the amendments and new

claim are fully supported by the specification and original claims as filed.

CONCLUSION

Applicant submits that the claims presented herein are patentably
distinguishable from the prior art and prompt allowance of the application is
respectfully requested. No additional fees are believed due but the
Commissioner is hereby authorized to charge any additional fees which may be

required, or to credit any overpayment to Deposit Account No. 010442.

Should the Examiner determine that anything else is desirable to place
this application in an even better form for allowance, the Examiner is respectfully

requested to contact the undersigned by telephone.

Respectfully submitted:

By: /Linda Blankenship/

Linda Blankenship
Reg. No.: 75,274
Phone: (620) 327-6993

SEND CORRESPONDENCE TO:
AGCO Corporation - Legal

420 W Lincoln Blvd

Hesston, KS 67062

June 17, 2019

8
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CLAIMS

At least the following is claimed:

1. A system, comprising:

a frame member;

a toolbar coupled to the frame member, the toolbar paraliel to, and rearward of,
the frame member;

a row unit coupled to the toolbar; and

an actuator coupled between the frame member and the toolbar, the actuator

configured to rotate the toolbar based on a sensed position of the toolbar.

2. The system of claim 1, further comprising a first sensor coupled to the toolbar,
the first sensor configured to sense a position of the toolbar relative to ground, the

position of the toolbar corresponding to a position of the row unit relative to the ground.

3. The system of claim 2, further comprising a second sensor coupled to the
frame member, the second sensor configured to sense an angle of the toolbar relative

to the frame member.

4. The system of claim 3, further comprising a controller, the controller
configured to receive first and second signals from the first and second sensors and

cause actuation of the actuator based on the first and second signals.

STARA S.A.-INDUSTRIA DE IMPLEMENTOS AGRICOLAS
EX1004 Page 134 of 161



WO 2018/109545 PCT/IB2017/001298
24

5. The system of claim 4, further comprising a control component that actuates
the actuator, wherein the controller is configured to cause actuation by sending a signal

to the control component.

6. The system of claim 5, wherein the control component comprises a control
valve, an air valve, an electronic contro! component, a magnetic control component, or

an electromagnetic control component.

7. The system of claim 4, wherein the controller is further configured to cause

adjustment of a rate of rotation based on the first signals from the first sensor.

8. The system of claim 2, further comprising a controller, the controller
configured to receive a signal from the first sensor and cause actuation of the actuator

based on the signal.

9. The system of claim 8, further comprising a control component that actuates
the actuator, wherein the controller is configured to cause actuation by sending a signal

to the control component.

10. The system of claim 9, wherein the control component comprises a control
valve, an air valve, an electronic control component, a magnetic control component, or

an electromagnetic control component.

11. The system of claim 8, wherein the controller is further configured to cause

adjustment of a rate of rotation based on the signal from the first sensor.
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12. The system of claim 1, wherein the sensed position is relative to a field surface,
further comprising one or more electromagnetic sensors coupled to the frame member,
the toolbar, or a combination of the frame member and the toolbar, the one or more
electromagnetic sensors configured to sense an absolute elevation or change in
elevation between the field surface and the toolbar or a combination of both the frame

member and the toolbar.

13. The system of claim 12, further comprising a controller, the controlier
configured to receive one or more signals from the one or more electromagnetic

sensors and cause actuation of the actuator based on the one or more signals.

14. The system of claim 13, further comprising a control component that actuates
the actuator, wherein the controller is configured to cause actuation by sending a signal

to the control component.

15. The system of claim 14, wherein the control component comprises a control
valve, an air valve, an electronic control component, a magnetic control component, or

an electromagnetic control component.

16. The system of claim 13, wherein the controller is further configured to cause
adjustment of a rate of rotation based on the one or more signals from the one or more

electromagnetic sensors.
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17. The system of claim 12, wherein the one or more electromagnetic sensors

comprise ultrasonic, lidar, or radar sensors.

18. The system of claim 1, wherein the actuator is configured to rotate the toolbar

throughout an obtuse angle range.

19. A control system for an implement comprising a frame member and a toolbar
rearward of and parallel to the frame member, wherein secured to the toolbar are plural
row units, the control system comprising:

a controller;

one or more sensors configured to sense a position of the toolbar; and

an actuator coupled between the frame member and the toolbar, wherein the
controller is configured to receive a signal or signals from the one or more sensors
indicating the position and cause the actuator to rotate the toolbar based on the sensed

position of the toolbar.

20. A computer-implemented method for an implement that compriseé a toolbar that
has row units secured thereto, the method for adjusting a rotation of the toolbar based
on a contour of a field on which the implement traverses, the method comprising:
at a controller:
receiving an indication of a first angle change of the toolbar relative to
ground;
causing an actuator that pivotably couples the toolbar to the frame

member to retract based on the indication of the first angle change;
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receiving an indication of a second angle change of the toolbar relative to
the ground; and
causing the actuator to extend based on the indication of the second

angle change.

Calerd
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IMPLEMENT CONTOURING TOOLBAR

TECHNICAL FIELD
[0001] The present disclosure is generally related to implements, and, more particularly,

agricultural implements.

BACKGROUND

[0002] Implements, such as agricultural 'implements, are used to enable the
engagement of tool attachments, including row units, with the soil for seeding, fertilizing,
soil agitation, etc. As imp!ementsicontinue to get wider, they tend to have longer, rigid
sections that do not handle uneven fields well. For instance, the field inay comprise
gullies and/or terraces that compromise the ability of the row units to properly operate in
the field. As an example, when a planter encounters a terrace, frame wheels of the
implement lift the row units up and out of the ground. Conversely, as the wheels go
down the back of the terrace, the entire weight of the frame rests on the row units. In
either case, possible detrimental results include insufficient crop yield due to seeds

being planted too shallow or too deep.

BRIEF DESCRIPTION OF THE DRAWINGS
{0003] Many aspects of a contouring toolbar system of the present disclosure can be
better understood with reference to the following drawings. The components in the
drawings are not necessarily to scale, emphasis instead being placed upon clearly
illustrating the principles of a contouring toolbar system. Moreover, in the drawings, like

reference numerals designate corresponding parts throughout the several views.
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[0004] FIG. 1 is a schematic diagram that illustrates an example environment in which
an embodiment of an example contouring toolbar system may be used.

[0005] FIG. 2 is a schematic diagram that illustrates, in side elevation view, an
embodiment of an example contouring toolbar system with the toolbar in a flat or zero
angle position.

[0008] FIG. 3 is a schematic diagram that illustrates, in fragmentary, side elevation
view, an embodiment of an example contouring toolbar system with an implement
comprising a toolbar in various angular positions.

{0007] FIGS. 4A-4B are schematic diagrams that illustrate, in fragmentary side
elevation view, example field contours that trigger activation of the actuators of an
embodiment of an example contouring toolbar system.

[0008] FIG. 5A is a block diagram that illustrates an example control system for an
embodiment of an example contouring toolbar system.

[0009] FIG. 5B is a block diagram that illustrates an example controller for the control
system of FIG. 5A.

[0010] FIG. 6 is a flow diagram that illustrates an embodiment of an example contouring

toolbar method.

DESCRIPTION OF EXAMPLE EMBODIMENTS
Overview
[0011] In one embodiment, a frame member; a toolbar coupled to the frame member,
the toolbar parallel to, and rearward of, the frame member; a row unit coupled to the
toolbar; and an actuator coupled between the frame member and the toolbar, the

actuator configured to rotate the toolbar based on a sensed position of the toolbar.

Detailed Description
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[0012] Certain embodiments of a contouring toolbar system and method are disclosed
that enable an implement with row units {0 navigate across uneven fields while
controlling a relationship of a row unit toolbar to the ground independently of the
implement, frame-mounted wheels. In one embodiment, a contouring toolbar system
comprises an actuator coupled between a frame member and a toolbar, the actuator
retracted or extended based on the position of the toolbar as sensed by one or more
sensors, which in turn maintains the coupled row units properly engaged with (e.g.,
seeding) the soil despite the contoured surfaces of the field. In some embodiments, the
contouring toolbar system uses the sensed position of the toolbar to enable in-field
planting operations, including lifting and turning at the end of the field.

[0013] Digressing briefly, most implement designs (e.g., planters) comprise a row unit
toolbar that remains rigid as the implement moves over contoured field surfaces. When
the implement is towed over a terrace, for instance, the row unit may be lifted off of the
ground due to the rigid structures involved, resuiting in a shallow or surface-level seed
depth. In other instances, such as when the row unit is approaching a valley or gulley .
where the towing vehicle ié ata higher elevation, the row unit may receive the entire
weight load of the frame, resulting in a seed depth that is excessive and possibly
causing damage to the row unit. In contrast, certain embodiments of a contouring
toolbar system actively control the rotation of the row unit toolbar, adapting the rotation
to follow the contoured field surfaces and hence always attempting to keep the row units
engaged with the ground (e.g., by attempting to control the toolbar to be at a level
position relative to the ground, or stéted otherwise, maintain a relatively consistent
elevation of the toolbar relative to ground).

[0014] Having summarized various features of certain embodiments of a contouring

toolbar system of the present disclosure, reference will now be made in detail to the
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detailed description of a contouring toolbar system as illustrated in the drawings. While
the disclosure is described in connection with these drawings, there is no intent to limit it
to the embodiment or embodiments disclosed herein. Further, aithough the description
identifies or describes specifics of one or more embodiments, such specifics are not
necessarily part of every embodiment, nor are all various stated advantages associated
with a single embodiment. On the contrary, the intent is to cover all alternatives,
modifications and equivalents included within the spirit and scope of a contouring toolbar
system as defined by the appended claims. Further, it should be appreciated in the
context of the present disclosure that the claims are not necessarily limited to the
particular embodiments set out in the description.

[0015] Note that references hereinafter made to certain directions, such as, for
example, "front", "rear”, "left" and "right", are made as viewed from the rear of the
implement looking forwardly.

[00186] Attention is now directed to FIG. 1, whichis a scheaﬁatic diagram that illustrates
an example environment 10 in which an embodiment of a contouring toolbar system
may be used. It should be appreciated by one having ordinary skill in the art, in the
context of the present disclosure, that the environment 10 depicted in FIG. 1 is merely
illustrative of one example environment, and that in some embodiments, other
environments may be used. The example environment 10 includes a towing vehicle 12,
in this example a tractor, towing an implement 14. The tractor 12 and implement 14 are
depicted in fragmentary view. In some embodiments, other types of towing vehicles,
including a self-propelled vehicle with an integrated implement (in lieu of a towed
implement) or towing vehicles of other axle arrangements or other chassis
configurations may be used, and hence are contemplated to be within the scope of the

disclosure. The tractor 12 is coupled to the implement 14 using any known hitch and/or
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tongue assembly 16. The implement 14 may support equipment 18, which may include
one or more product containers, control components, pumps, reservoirs, among other
equipment used to dispense product and control functioning of the implement and/or its
attachments. The implement 14 comprises a chassis thét includes parallel frame
members 20, 22 in fore and aft arrangement, respecﬁvety, when deployed (e.g., wﬁen
the implement 14 is fowed in the forward direction). In the depicted example, the
implerhent 14 is extended in a transverse direction relative to the direction of field
traversal. The implement 14 is segmented into wing sections 24 (e.g., 24A, 24B) and a
center section 26 that supports the equipment 18 and trails directly behind the tractor
12. In some embodiments, the implement 14 may be towed in an orientation where the
center section 26 is physically offset from the center of the tractor 12. Although not
detailed in FIG. 1, the wing sections 24 are respectively coupled to the center section 26
in pivotal manner, enabling a folding in a plane occupied by the tractor 12 and
implement 14 for narrow-profile transport. In some embodiments, the folding of the
wings 24 may be achieved outside of the plane of the tractor 12 and implement 14 (e.g.,
folded upward above the plane and rearward). Coupled to the frame members 20 of the
wing sections 24A, 24B and center section 26 are respective wheels 28 (e.g., 28A to
frame member 20 of wing section 24A, 28B-28C to frame member 20 of center section
26, and 28D to frame member 20 of wing section 24B). Some embodiments of a
contouring toolbar system may use additional wheels (e.g., in tandem, as duals, or
otherwise) in the same or different positions, or arrange the wheels in different locations
than shown. For instance, in some embodiments, the wheels 28 may not be disposed
between the frame members 20, 22. However, in the depicted example, the wheels 28
are disposed between the frame members 20, 22. Each frame member 20, 22

comprises bracket arms 42 (not designated in FIG. 1, but shown in FIG. 2) and 30 (e.g.,
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30A-30F), respectively, that pivotably couple (e.g., via hinged joint to bracket arms of
the frame member 20) the frame members 22 to the frame members 20.

[0017] Attached at the bracket arms 30A, 30B, 30E, 30F of the wing sections 24A, 24B
are actuators 32 (e.g., 32A, 32B, 32E, and 32F), and attached to bracket arms 30C,

30D of the center section 26 are actuators 32 (e.g., 32C, 32D). Note that the location

and/or quantity of bracket arms 30 and/or actuators 32 depicted in FIG. 1 is for
illustration of one embodiment, and that in some embodiments, different and/or
additional quantities and/or locations may be used. The actuators 32 may be
configured as single rod hydraulic actuators (e.g., a linear-acting, piston and rod
assembly, though in some embodiments, rotary actuation may be used). In some
embodiments, the actuators 32 may be configured as either pneumatic, electric,
magnetic, or electromagnetic actuators. The actuators 32 are configured to rotate the
frame members 22 (e.g., the toolbar) of the wing and center sections 24, 26 to/from any
position along a range of positions throughout an approximately one hundred ten (110)
degree range, though in some embodiments, the range may be more or less. For
instance, for field work and transport operations, the actuators 32 may rotate the frame
members 22 relative to the frame members 20 to angular positions of zero (0) degrees
(e.g., working a level or even surface of the field), approximately 20-40 degrees (e.g.,
raising the frame member 22 to clear a minimum recommended headlands elevation or
a maximum recommended headlands rotation, respectively), and approximately 80
degrees (e.g., for narrow transport). Note that the angular position is construed relative
to a horizontal plane of the frame members 20. The actuators 32 are also configured to
rotate the frame members 22 of the wing and center sections 24, 26 to angular positions
below the center or zero degree position. For instance, in one embodiment, the

actuators 32 may be extended (e.g., the rods extended} to an angular position of
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approximately 10 degrees below the zero degree reference (below level), such as to
accommodate hills traversals, or even greater angles (as suggested by the 25 degree
angle in FIG. 3, described below. In other words, the angular span of positions to which
the frame member 22 may be rotated relative to the frame member 20 comprises an
obtuse angle (e.g., over 90 degrees).

[0018] Removeably attached to tﬁe frame members 22 and arranged rearward to the
frame members 22 are soil working tools 33, including row units that seed, fertilize,
and/or agitate the soil. Though shown oompletély rearward of the frame members 22, in
some embodiments, the row units 33 may be alternately staggered, with the row units
33 position completely rearward and slightly forward and rearward of the frame member
22. Other configurations may be used, as should be appreciated by one 'having ordinary
skill in the art.

[0019] The tractor 12 also comprises a céntroller 34 that causes actuation of the
actuators 32 based on operator input, software and/or device input, and/or sensor
signals as explained further below. For instance, where the actuators 32 are configured
as hydraulic cylinders, hydraulic fluid control may be achieved via a control component
36 that comprises one or more manifolds, each comprising one or more control valves
that control a state of the hydraulic cylinders 32 (e.g., control the change in pressu‘re
and/or change in flow rate of hydrautic fluid through the cylinders). Actuation of the
control component 36 may be achieved wirelessly or via wired connection (e.g., Isobus)
according to commands from the controller 34.

{0020] Note that the contouring toolbar system may include the components described
for the entire environment 10 in some embodiments, or a subset of the described

components in some embodiments.
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[0021] Having generally described an example environment 10 in which an embodiment
of a contouring toolbar system may be used, attention is directed to FIG. 2, which
illustrates an example implement 14 with a level or zero angle position of the frame
member 22 relative to the frame member 20. In the depicted example, the wing
sections 24 are folded forward relative to the center section 26. Only one row unit 33A
is depicted as attached to the frame member 22, with the understanding that additional
row units would typically be attached along the frame members 22. Referring to wing
section 24A in particular with primary focus on the components associated with the
actuator 32A, with the understanding that a similar description applies to the rotational
components of the rest of the wing section 24A, the wing section 24B, and the center
section 26 but omitted here for brevity, the frame member 22 comprises a toolbar 38.
The toolbar 38 may be rectangular in shape, and comprises in one embodiment on the
rearward side, tool brackets 40 that are uniformly spaced along the tooibar 38. The tool
brackets 40 are secured to the toolbar 38 according to any known securement
mechanism, including weld, bolts, etc. The tool brackets 40 facilitate attachment of
respective soil working tools, éuch as row units 33A. On the opposing side of the
toolbar 38 are the bracket arms 30, which extend forwardly from the toolbar 38. The
bracket arms 30 couple via a hinged joint to rearward extending bracket arms 42
extending from the frame member 20.

[0022] Enabling rotation of the frame members 20, 22 are the plural actuators 32 (e.g.,
32A). In one embodiment, the actuator 32A (as with the other actuators 32) is attached
to an upper portion of the frame member 20 (e.g., at or proximal to the upper portion of
the bracket arm 42) and the bracket arm 30 opposite the toolbar 38. Other locations
may be used as long as the rotation of the toolbar 38 is achieved relative to the frame

member 20. In FIG. 2, the actuators 32 have rotated the toolbar 38 to a zero (0) degree
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angle relative to the horizontal plane of a transverse component of the frame member
20. In this orientation, row units 33A may be operational and engaged with the soil.
[0023] Referring now to FIG. 3, shown is an embodiment of an example contouring
toolbar system with an implement 14A comprising a toolbar 38A in various angular
positions. The implement 14A shown in FIG. 3 may be similarly structured and
configured as implement 14 shown in FIGS. 1-2. The implement 14A is depicted
diagrammatically with the frame member 20A comprising a bracket arm 42A, the
bracket arm 42A pivotably coupled to the toolbar 38A (e.g., via a hinged connection at
the bracket arm 30 (FIG. é) and the bracket arm 42). The actuator 32A-1 provides for
retracting and extending movements that cause the toolbar 38A to rotate relative to the
frame member 20A. The toolbar 38A is coupled to the row unit 33B via\a linkage 44.
The linkage 44 is comprised of a para!le!ogram structure, as is known, and permits
limited parallelogram motion between the toolbar 38A and the row unit 33B. The wheel
28A-1 is coupled to the frame member 20 in known manner, similar to that shown in
FIG. 2, though as described above, some embodiments may use different chassis
configurations and hence are contemplated to be within the scope of the disclosure.
The implement 14A is shown resting on a field 46, the field 46 shown as a level surface
and also angled to represent where the actuator 32A-1 needs to drop (extend) the
toolbar 38A to foliow the varying contours of the field surface. One of the points FIG. 3
is illustrating is that an embodiment of a contouring toolbar system is persistently
attempting to control the “X” dimension to keep the row unit 33B engaged with the
ground (e.g., to enable proper seeding, agitation, etc.). The “X” dimension is referenced
relative to a location proximal to the row unit connection to the toolbar 38A {e.g., via the
parallelogram linkage connection) relative to the ground, and hence corresponds to the

toolbar position relative to the ground.
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[0024] The toolbar 38A (38A in zero-angle position) is shown in multiple angular
positions, including toolbar 38A-1, toolbar 38A-2, and toolbar 38A-3. At toolbar 38A-1,
the actuator 32A-1 has raised (e.g., via full retraction of the corresponding rod) the
toolbar 38A-1 to approximately 90 degrees (e.g., relative to a level surface or a
longitudinal axis of the frame member 20A) for narrow transport.

[0025] At toolbar 38A-2, the actuator 32A-1 has raised the toolbar 38A-2 to
approximately 10 degrees relative to a level surface or a longitudinal axis of the frame
member 20A. Such actuation may occur, for instance, if the row unit 33B was traversing
the backside of a terrace to attempt to control the X dimension relative to the ground
surface to keep the row unit 33B engaged (which also may prevent excessive loads on
the row unit 33B). Also, for field operations, an intermediate position of the toolbar 38A
proximal to that depicted in FIG. 3 for toolbar 38A-2 may be sensed for permitting
headland turning. For instance, the toolbar 38A may be raised to approximately 20-30
degrees, the rotation sensed to enable the controller 34 to stop at that operational
position.

[0026] At toolbar 38A-3, the actuator 32A-1 has lowered the toolbar 38A-3 below zero
degrees (e.g., approximately 10 degrees below the zero angular position). Such an
actuation may occur if the row unit 33B was traveling on the upside of a hill as in the
depicted example (the row unit 33B not actually shown traversing the slope of 25
degrees for ease of illustration). In other words, the actuation serves to attempt to
maintain the X dimension of the toolbar 38A (e.g., and similarly, the row unit 33B), which
in turn also avoids lifting the row unit 33B off of the surface of the field 46. As set forth
above, additional actuation may be performed for even greater changes in traversed
field contour (e.g., 25 degrees) in order to control the “X” dimension. As illustrated in

FIG. 3, the toolbar position is adjusted to attempt to maintain a level operating position
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relative to the contour of the surface and to enable proper engagement of the row unit
33B with the field 46.
[0027] In one embodiment, the control of the actuation is based on one or more sensors
that sense the position of the toolbar 38A. The sensors may be disposed for each row
“unit 33B of a planter, or one or more sensors may be used for all of the row units 33B.
In general, to enable the toolbar 38A (and hence toolbar 38A) to follow the contour of
the field, sensor information is received about the (relative) position of the toolbar 38A
(and by extension, the relative position of the row unit 33B) relative to the ground. A row
unit sensor, such as sensor 50, is used for the contouring operation. in one
embodiment, at least one row unit sensor 50 is used, though in some embodiments,
there may be a row unit sensor 50 per every row unit 33B. Further, tooibar rotation for
field operations may also rely on sensor information. For instance, at the end of a
“pass”, the row units 33B are lifted to a headland position, the towing vehicle turns
around, and the row units 33B are lowered again to engage the field for the next pass.
This operation is referred to as headland turning, which involves transitioning from a
contouring or field operation position of the toolbar 38A (and hence row units 33B) to a
pre-configured (or in some embodiments, operator-configured) intermediate angle of the
toolbar 38A. Headland turning benefits from the use of sensor information about the
toolbar position relative to the frame 20A. In one embodiment, one or more sensors,
including sensor 48, may be used to provide this information. There may be a single
sensor 48 corresponding to plural row units, or multiple sensors 48 (e.g., per row unit
33B). The sensor 48 may also be used for enabling transport, such as triggering an
electronic stop (from signaling of the controller 34) when the toolbar 38A has reached

the transport position (e.g., approximately 90 degrees).
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[0028] The sensor 48 may be positioned proximal to the pivot point of the bracket arm
42 of the frame member 20 and where the toolbar 38A couples to the bracket arm 42.

In this position, the sensor 48 senses the angular position and/or change in angular
position between the toolbar 38A and the frame member 20. The sensor 50 may be
located at the pivot point between the linkage 44 and the toolbar 38A, and used to
sense the position of the toolbar 38A (and hence the position of the row unit 33B)
relative to the ground. That is, the contouring toolbar system attempts to follow the
contour of the field 46 (controlling fhe “X” dimension) as pivoting areas begin to move in
response to the changes in field surfaces. In short, the contouring toolbar system
attempts to keep the “X” dimension or the toolbar 38A relatively constant relative to the
ground and also control the travel of the toolbar 38A in a manner that keeps the row unit
33B engaged with the ground.

[0029] In one embodiment, the sensors 48 and 50 may each be configured as a rotary
encoder that provides an angle value for every programmed amount of sensed rotation.
For instance, the rotary encoder may be optically-based, and for every detected rotation
or click (e.g., assuming a single ratation or “click’ per single degree, though other
resolutions may be used), the controller 34 (FIG. 1) can track based on a signal from the
sensors 48, 50 at what angle the toolbar 38A has rotated relative to the frame 20A (from
sensor 48) and the ground (from sensor 50).

[0030] For contouring control, the controller 34 may be programmed to trigger actuation
éf the actuator 32A-1 based on a sensed (e.g., from sensor 50) defined threshold
degree value away from a zero degree reference, providing a buffer to excessive
actuations. In some embodiments, the rate of rotation may also trigger the controller 34
to communicate the speed of actuation. For instance, at a single click of the sénsor 50,

the controller 34 may communicate an actuation speed of a defined percentage (e.g.,
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1%) or value, and a 5 degree rotation may trigger communication of a faster speed
(e.g., 50%) to serve in an anticipatory manner to avoid wide or rapid stroke of the
actuator 32A-1.

[0031] In some embodiments, the sensors 48 and/or 50 may be configured as non-
contact type, electromagnetic sensors, including ultrasonic, radar, or lidar type sensors,
or as a combination of angular position and non-contact types. For instance, the
electromagnetic sensors may detect the position of the ground (e.g., via transmittal to
and reflection from the ground) relative to the toolbar 38A and communicate a signal to
the controller 34 to cause adjustment of the toolbar 38A to control (e.g., maintain) the
toolbar-to-ground dimension X substantially constant. Néte that in some embodiments,
the electromagnetic sensors may be located in other locations, including at the row unit
33B. the electromagnetic sensors may be configured to deteCt an absolute elevation of
the toolbar 38A relative to ground or a change in elevation relative to ground.

[0032] Attention is now directed to FIGS. 4A-4B, which illustrate, diagrammatically,
example operations of an embodiment of a contouring toolbar system. Shown is a |
tractor 52 coupled to a planter frame 54. The planter frame 54 is pivotably coupled to a
toolbar 56 via bracket arms 58, 60. Coupled between bracket arms 58, 60 is actuator
62. The toolbar 56 is further coupled to the row unit 64 via linkage 66. Note that the |
planter frame 54 magf be similar to the frame member 20 (FIG. 1), and the bracket arms
58, 60 may be similar to bracket arms 42 and 30 (FIGS. 1-2). Also, the toolbar 56 may
be similar to toolbar 38 (FIG. 3), and the row unit 64 and linkage 66 may be similar to
the row unit 33 (FIGS. 1-2) and linkage 44 (FIG. 3), respectively. Referring to FIG. 4A,
the planter frame 54 is shown commencing a downward slope of a hill 68. An angle
sensor 70 positioned proximal to the toolbar 56 and row unit 64 and senses a change in

position of the toolbar 56 (and hence row unit 64) relative to the ground and signals to
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the controller 34. The controller 34, in turn, processes the received signal and signals to
a control component 72 to change a state of the actuator 62 (e.g., change in pressure
and/or fluid flow in the case of a hydraulic actuator) according to the determined angular
change, resulting in the rod of the actuator 62 extending to rotate the toolbar 56
downward to adjust to the change in contour. Note that in conventional systems, the
row unit may be lifted off of the ground due to the rigid structures involved, resulting in
insufficient planting depth.

[0033] Referring to FIG. 4B, the planter frame 54 is traversing up a slope while the row
unit 64 is heading down to a valley 69 or gulley. The sensor 70 senses the change in
angular position of the toolbar 56 (and row unit 64) relative to the ground and signals to
the controlier 34. The controller 34 in turn signals to the control component 72
according to the determined angular change, resulting in the rod of the actuator 62
being retracted to cause the toolbar 56 to rotate up to adjust to the change in contour.

In a conventional system, the row unit may lose engagement with the field, resulting in
the deposit of seed at too much depth, affecting yield negatively. Also, the row unitin a
conventional system may be exposed to excessive forces (e.g., possibly causing the
row unit to damage or break off).

[0034] Reference is now made to FIG. 5A, which illustrates an embodiment of an
example control system 74 used for controlling operations of the toolbar rotations for an
embodiment of a contouring toolbar system. It should be appreciated within the context
of the present disclosure that some embodiments may include additional components or
fewer or different components, and that the example depicted in FIG. 5A is merely
illustrative of one embodiment among others. The control system 74 may be located
entirely on the implement (e.g., implement 14, FIG. 1), distributed among the towing

vehicle (e.g., tractor 12, FIG. 1) and the implement, or among additional devices (e.g.,
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remote control). Further, though depicted using a single controller 34, in some
embodiments, the control system 74 may be comprised of plural controllers similarly
configured to controller 34. In the depicted embodiment, the controller 34 is coupled via
one or more networks, such as network 76 (e.g., a CAN network or other network, such
as a network in conformance to the 1ISO 11783 standard, also referred to as “Isobus”), to
control components 78, one or more sensors 80, a user interface 82, a communications
interface (COMM INT) 84, and a global navigation satellite systems (GNSS) receiver 86.
The control components 78 may be configured similarly to control components 36 (FIG.
1) and 72 (FIG. 4A). The sensors 80 may be configured similarly to sensors 48, 50
(FIG. 3), and/or 70 (FIG. 4A). Note that control syétem operations are primarily
disclosed herein in the context of control via the single controller 34, with the
understanding that additional controllers may be involved in one or more of the
disclosed functionality in some embodiments.

[0035] The control components 78 may comprise a manifold comprising one or more or
a combination thereof of control valves, air valves, switches, relays, solenoids, motors,
etc., to cause actuation of the actuators (e.g., actuator 32, FIG. 2) that control the
rotation of the toolbars (e.g., toolbar 38, FIG. 2). In the depicted example, the control
components 78 comprises one or more multi-position (e.g., 3-position) hydraulic control
valves with coupled solenoids, the solenoids receiving signaling from the controller 34
and causing movement of a spool or poppet(s) of the control valves. The control valves
in turn regulate the flow into and out of actuators that, in one embodiment, comprise
linear acting, rod and single piston-type hydraulic cylinders 88. The regulation of the
flow and/or pressure across the piston enables the retraction or extension of the rod as
needed. As suggested above, the control technology may be comprised of pneumatic,

electric, magnetic, or electromagnetic.
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[0036] The sensors 80 may be comprised of angle positioning sensors (e.g., rotary
encoders, including optical based or other electromagnetic frequencies), or non-contact
type sensors, including radar, acoustic, lidar, among others. In some embodiments, a
combination of these types of sensors may be used. The sensors 80 are used to
determine the position of the row unit toolbar, including via the determination of the
distance between the toolbar and the ground surface and/or the angular position of the
toolbar relative to the frame member (e.g., frame member 20, FIG. 1).

[0037] The user interface 82 may include one or more components, including one or
any combination of a keyboard, mouse, microphone, touch-type or non-touch-type
display device {e.g., display monitor or screen), joystick, steering wheel, FNR lever,
and/or other devices (e.g., switches, immersive head set, etc.) that enable input and/or
output by an operator. For instance, in some embodiments, the user interface 82 may
be used to present on a display screen implement control options (e.g., drop the toolbar
for engagement of the row units with the soil, raise the toolbar for headlands, raise the
toolbar for transport, etc.) for the operator to choose from, and/or the user interface 82
may provide feedback of when these actions are taken or about to be taken when
performed automatically (e.g., providing an operator the opportunity to reject or
acknowledge or merely observe). In some embodiments, the feedback may be in the
form of recommendations to the operator for taking certain actions. In one embodiment,
a visual of the implement may be presented on the screen, with the sensor data
communicated in the form of data and/or a visual of the movement of the toolbar relative
to the field contour. In some embodiments, the functions of manually rotating the
toolbar to various operational positions may be performed via actuation of a switch,

lever, handle, etc., or verbally commanded.
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{0038] The communications interface 84 may comprise a wireless network interface
module (e.g., including an RF and/or cellular modem) for wireless communication
among other devices of the towing vehicle/implement combination or with remote
devices (e.g., external from the implement and towing vehicle). The communications
interface 84 may work in conjunction with communication software (e.g., including
browser software) in the controller 34, or as part of another controller coupled to the
network 76 and dedicated as a gateway for wireless communications with other devices
or networks. The communications interface 84 may comprise MAC and PHY
components (e.g., radio circuitry, including transceivers, antennas, etc.), as should be
appreciated by one having ordinary skill in the art.

[0039] The GNSS receiver (GNSS RX) 86 may be comprised of a GPS receiver, for
instance, to receive location coordinates of the towing vehicle and/or implement. The
GNSS receiver 86 may function in cooperation with field maps stored locally in the
controller 34 (or accessed from a remote server) {o enable detection of headlands,
roads, field entrances, and/or locations for surface features (e.g., hills, gullies), etc. For
instance, the use of locations of surface features may be used in part to enable the
controller 34 to improve anticipation of the extent (e.g., speed) of actuation for rotating
the toolbar.

[0040] FIG. 5B further illustrates an exampte embodiment of the controller 34. One
having ordinary skill in the art should appreciate in the context of the present disclosure
that the example controller 34 is merely illustrative, and that some embodiments of
controllers may comprise fewer or additional components, and/or some of the
functionality associated with the various components depicted in FIG. 5B may be
combined, or further distributed among additional modules, in some embodiments. It

should be appreciated that, though described in the context of residing in a towing
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vehicle (e.g., the tractor 52 (FIG. 4A), in some embodiments, the controller 34, or all or a
portion of its corresponding functionality, may be implemented at the implement (e.g.,
implement 14, FIG. 1) or in a computing device or system located external to the tractor
and/or implement. Referring to FIG. 5B, with continued reference to FIG. 5A, the
controller 34 or electronic control unit (ECU) is depicted in this example as a computer,
but may be embodied as a programmable logic controlier (PLC), field programmable
gate array (FPGA), application specific integrated circuit (ASIC), among other devices. It
should be appreciated that certain well-known components of computers are omitted
here to avoid obfuscating relevant features of the controlier 34. In one embodiment, the
controlier 34 comprises one or more processors (also referred to herein as processor
units or processing units), such as processor 90, input/output (I/O) interface(s) 92, and
memory 94, all coupled to one or more data busses, such as data bus 96. The memory
94 may include any one or a combination of volatite memory é!ements (random-access
memory RAM, such as DRAM, and SRAM, etc.) and nonvolatile memory elements (e.g.,
ROM, Flash, hard drive, EPROM, EEPROM, CDROM, etc.). The memory 94 may store
a native operating system, one or more native applications, emulation systems, or
emulated applications for ahy of a variety of operating systems and/or emulated
hardware platforms, emulated operating systems, etc.

[0041] In the embodiment depicted in FIG. 5B, the memory 94 comprises an operating
system 98 and contouring toolbar control software (SW) 100. It should be appreciated
that in some embodiments, additional or fewer software modules (e.g., combined
functionality) may be deployed in the memory 94 or additional memory. For instance,
the memory 94 may also include browser software and/or communications software. In

some embodiments, a separate storage device may be coupled to the data bus 96, such
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as a persistent memory (e.g., optical, magnetic, and/or semiconductor memory and
associated drives).

[0042] The contouring toolbar control software (SW) 100 receives input from the user
interface 82 (via the I/O interfaces 92 and network 76) and sensor input from the
sensors 80 (via the /O interfaces 92 and network 76). In some embodiments, the
contouring toolbar control software (SW) 100 may receive additional input, including
location coordinates from the GNSS receiver, such as to identify certain surface
features, headlands, and/or roads to trigger certain toolbar rotations. As suggested
above, the sensor input is converted to an actuation signal (including a magnitude and
optionally a rate), which is used to cause a suitable stroke to meet the required
compensatory motion by the actuator (e.g., cylinders 88) to adjust the toolbar rotation.

In some embodiments, operator input at the user interface 82 is also communicated and
translated to an actuation signal to maneuver the toolbar to an appropriate position (e.g.,
to raise the toolbar at a headland, for narrow transport, etc.). The contouring toolbar
control software (SW) 100 also provides user interface functionality to provide feedback
of certain toolbar rotations, with or without the ability for the operator to intervene as
explained previously.

[0043] Execution of the contouring toolbar control sofiware (SW) 100 may be
implemented by the processor 90 under the management and/or control of the operating
system 98. The processor 90 may be embodied as a custom-made or commercially
available processor, a central processing unit (CPU) or an auxiliary processor among
several processors, a semiconductor based microprocessor (in the form of a microchip),
a macroprocessor, one or more application specific integrated circuits (ASICs), a

plurality of suitably configured digital logic gates, and/or other well-known electrical
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configurations comprising discrete elements both individually and in various
combinations to coordinate the overall operation of the controller 34.

[0044] The /O interfaces 92 provide one or more interfaces to the network 76 and other
networks. In other words, the I/O interfaces 92 may comprise any number of interfaces
for the input and output of signals (e.g., analog or digital data) for conveyance of
information (e.g., data) over the network 76. The input may comprise input by an
operator (local or remote) through the user interfaces 82 and input from signals carrying
information from one or more of the components of the control system 74, as explained
above.

[0045] When certain embodiments of the controller 34 are implemented at least in part
with software (including firmware), as depicted in FIG. 5B, it should be noted that the
software can be stored on a variety of non-transitory computer-readable medium for use
by, or in connection with, a variety of computer-related systems or methods. In the
context of this document, a computer-readable medium may comprise an electronic,
magnetic, optical, or other physical device or apparatus that may contain or store a
computer program {e.g., executable code or instructions) for use by or in connection
with a computer-related system or method. The software may be embedded in a variety
of computer-readable mediums for use by, or in connection with, an instruction
execution system, apparatus, or device, such as a computer-based system, processor-
containing system, or other system that can fetch the instructions from the instruction
execution system, apparatus, or device and execute the instructions.

[0048] When certain embodiment of the controller 34 are implemented at least in part
with hardware, such functionality may be implemented with any or a combination of the
following technologies, which are all well-known in the art: a discrete logic circuit(s)

having logic gates for implementing logic functions upon data signals, an application
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specific integrated circuit (ASIC) having appropriate combinational logic gates, a
programmable gate array(s) (PGA), a field programmable gate array (FPGA), etc.

[0047] Having described some example embodiments of a contouring toolbar system, it
should be appreciated in view of the present disclosure that one embodiment of a
computer-implemented method for an implement that comprises a toolbar that has row
units secured thereto, the method for adjusting a rotation of the toolbar based on a
contour of a field on which the implement traverses, the method denoted as method 102
and illustrated in FIG. 6, comprises, at a controller (e.g., controlier 34, FIG. 5B):
receiving an indication of a first angle change of the toolbar relative to ground (104);
causing an actuator that pivotably couples the toolbar to the frame member to retract
based on the indication of the first angle change (106); receiving an indication of a
second angle change of the toolbar relative to the ground (108); and causing the
actuator to extend based on the indication of the second angle change (110).

[0048] Any process descriptions or blocks in flow diagrams should be understood as
representing modules, segments, or portions of code which include one or more
executable instructions for implementing specific logical functions or steps in the
process, and alternate implementations are included within the scope of the
embodiments in which functions may be executed out of order from that shown or
discussed, including substantially concurrently or in reverse order, depending on the
functionality involved, as would be understood by those reasonably skilled in the art of
the present disclosure. ‘

[0049] It should be emphasized that the above-described embodiments of a contouring
toolbar system are merely possible examples of implementations, merely set forth for a
clear understanding of the principles of the contouring toolbar system. Many variations

and modifications may be made to the above-described embodiment(s) of the
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contouring toolbar system without departing substantially from the spirit and principles of
the disclosure. All such modifications and variations are intended to be included herein

within the scope of the disclosure and protected by the following claims.
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(57) Abstract: In one embodiment, a frame member; a toolbar coupled to the frame member, the toolbar parallel to, and rearward of,
the frame member; a row unit coupled to the toolbar; and an actuator coupled between the frame member and the toolbar, the actuator

configured to rotate the toolbar based on a sensed position of the toolbar.
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