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(57) ABSTRACT 
An agricultural tillage implement includes a center frame 
section having a pull hitch configured to be towed, and a 
plurality of wing sections positioned on opposite lateral sides 
of the center frame section. The plurality of wing sections 
include an inner wing section, a middle wing section and an 
outer wing section. Each outer wing section is configured to 
fold laterally inward and over a respective middle wing sec 
tion. Each middle wing section is configured to fold laterally 
inward and over a respective inner wing section. Each inner 
wing section is configured to fold laterally inward and over 
the center frame section, whereby each of the plurality of 
wing sections when in a folded State are in a transport position 
with an overall frontal profile having dimensions of no greater 
than approximately 18 feet wide by 13 feet, 6 inches high. 

  



Patent Application Publication May 14, 2015 Sheet 1 of 8 US 2015/0129249 A1 

r 
2. 

  



May 14, 2015 Sheet 2 of 8 US 2015/0129249 A1 Patent Application Publication 

  



Patent Application Publication May 14, 2015 Sheet 3 of 8 US 2015/0129249 A1 

g 

  



Patent Application Publication May 14, 2015 Sheet 4 of 8 US 2015/0129249 A1 

  



Patent Application Publication May 14, 2015 Sheet 5 of 8 US 2015/0129249 A1 

g 

  



Patent Application Publication May 14, 2015 Sheet 6 of 8 US 2015/0129249 A1 

s e i ra M 

Teii Sirirty- Sicilii 
i EE: 

St. 

Er 
- 

  

        

  

    

  



May 14, 2015 Sheet 7 of 8 US 2015/0129249 A1 Patent Application Publication 

  



May 14, 2015 Sheet 8 of 8 US 2015/0129249 A1 Patent Application Publication 

####### 
  

    

  

  

  

  

  

  

  

  



US 2015/01292.49 A1 

TRIPLE-FOLD TLLAGE IMPLEMENT WITH 
TRANSPORT READY FRONTAL PROFILE 

CROSS REFERENCE TO RELATED 
APPLICATIONS 

0001. This is a non-provisional application based upon 
U.S. provisional patent application Ser. No. 61/903,501, 
entitled TRIPLE-FOLD TILLAGE IMPLEMENT WITH 
TRANSPORT READY FRONTAL PROFILE, filed Nov. 
13, 2013, which is incorporated herein by reference. 

BACKGROUND OF THE INVENTION 

0002 1. Field of the Invention 
0003. The present invention relates to agricultural tillage 
implements, and, more particularly, to agricultural field cul 
tivators. 
0004 2. Description of the Related Art 
0005 Farmers utilize a wide variety of tillage implements 
to prepare soil for planting. Some such implements may 
include two or more sections coupled together to perform 
multiple functions as they are pulled through fields by a 
tractor. For example, a field cultivator is capable of simulta 
neously tilling soil and leveling the tilled soil in preparation 
for planting. A field cultivator has a frame that carries a 
number of cultivator shanks with shovels at their lower ends 
for tilling the soil. The field cultivator converts compacted 
soil into a level seedbed with a consistent depth for providing 
excellent conditions for planting of a crop. Grass or residual 
crop material disposed on top of the soil is also worked into 
the seedbed so that it does not interfere with a seeding imple 
ment Subsequently passing through the seedbed. 
0006. A field cultivator as described above may also 
include an optional rear auxiliary implement for finishing the 
seedbed for seeding. For example, a rear auxiliary implement 
may include a spike tooth harrow, spring tooth harrow, rolling 
(aka. crumbler) basket, etc., or any combination thereof 
0007 As tillage implements become wider and wider over 
time, it becomes more difficult to convert the tillage imple 
ment from an operating mode to a transport mode, or vice 
Versa, without requiring too much time and difficulty on the 
part of the operator. It is desirable for the tillage implement to 
be converted from one mode to the other while the operator 
remains within the operator cab, through the use of hydraulics 
or other actuators. It is also desirable for the tillage implement 
to remain within certain geometric constraints so that it is not 
necessary to use a separate “escort vehicle' or the like when 
traveling on public roads. 
0008 What is needed in the art is a field cultivator which 
can have a triple-fold configuration with a wide operating 
width, e.g., greater than 50 feet, while still being folded 
compactly and remotely to a transport position which com 
plies with regulatory highway requirements. 

SUMMARY OF THE INVENTION 

0009. The present invention provides a triple-fold field 
cultivator which is capable of being folded into a transport 
position with an overall frontal profile which meets regula 
tory highway requirements. 
0010. The invention in one form is directed to an agricul 

tural tillage implement, including a center frame section hav 
ing a pull hitch configured to be towed, and a plurality of wing 
sections positioned on opposite lateral sides of the center 
frame section. The plurality of wing sections include an inner 
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wing section, a middle wing section and an outer wing sec 
tion. Each outer wing section is configured to fold laterally 
inward and over a respective middle wing section. Each 
middle wing section is configured to fold laterally inward and 
over a respective inner wing section. Each inner wing section 
is configured to fold laterally inward and over the center 
frame section, whereby each of the plurality of wing sections 
when in a folded state are in a transport position with an 
overall frontal profile having dimensions of no greater than 
approximately 20 feet wide by 14 feet high, preferably no 
greater than approximately 18 feet wide by 13 feet, 6 inches 
high. 
0011. The invention in another form is directed to a 
method of folding a multi-section field cultivator from an 
operating position to a transport position. The field cultivator 
includes a center frame section having a pull hitch and a 
plurality of wing sections positioned on opposite lateral sides 
of the centerframe section. The method includes the steps of: 
0012 providing the plurality of wing sections with an 
inner wing section, a middle wing section and an outer wing 
section; 
0013 folding each outer wing section laterally inward and 
over a respective middle wing section; 
0014 folding each middle wing section laterally inward 
and over a respective inner wing section, and 
0015 folding each inner wing section laterally inward and 
over the centerframe section, whereby each of the plurality of 
wing sections when in a folded State are in a transport position 
with an overall frontal profile having dimensions of no greater 
than approximately 20 feet wide by 14 feet high, preferably 
no greater than approximately 18 feet wide by 13 feet, 6 
inches high. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0016. The above-mentioned and other features and advan 
tages of this invention, and the manner of attaining them, will 
become more apparent and the invention will be better under 
stood by reference to the following description of an embodi 
ment of the invention taken in conjunction with the accom 
panying drawings, wherein: 
0017 FIG. 1 is a top perspective view of an embodiment of 
an agricultural tillage implement of the present invention, in 
the form of a field cultivator, in an unfolded position; 
0018 FIG. 2 is a front view of the field cultivator shown in 
FIG. 1: 
(0019 FIG.3 is atop perspective view of the field cultivator 
shown in FIGS. 1-2, with the outer wing sections folded to a 
transport position; 
0020 FIG. 4 is a front view of the field cultivator shown in 
FIG. 3, with the outer wing sections folded to the transport 
position; 
(0021 FIG.5is atop perspective view of the field cultivator 
shown in FIGS. 1-4, with the middle wing sections folded to 
a transport position; 
0022 FIG. 6 is a front view of the field cultivator shown in 
FIG. 5, with the middle wing sections folded to the transport 
position; 
(0023 FIG. 7 is atop perspective view of the field cultivator 
shown in FIGS. 1-6, with the inner wing sections folded to a 
transport position; and 
0024 FIG. 8 is a front view of the field cultivator shown in 
FIG. 7, with the inner wing sections folded to the transport 
position. 
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0025 Corresponding reference characters indicate corre 
sponding parts throughout the several views. The exemplifi 
cation set out herein illustrates embodiment of the invention, 
in one form, and Such exemplification is not to be construed as 
limiting the scope of the invention in any manner. 

DETAILED DESCRIPTION OF THE INVENTION 

0026 Referring now to the drawings, and more particu 
larly to FIG. 1, there is shown an embodiment of a tillage 
implement of the present invention. In the illustrated embodi 
ment, the tillage implement is in the form of a field cultivator 
10 for tilling and finishing soil prior to seeding. 
0027 Field cultivator 10 is configured as a multi-section 
field cultivator, and includes a center frame section 12 and a 
plurality of wing sections 14, 16 and 18. In the illustrated 
embodiment, field cultivator 10 has a triple-fold configura 
tion with three left wings sections designated 14A, 16A and 
18A, and three right wing sections designated 14B, 16B and 
18B. Wing sections 14A and 14B are each inner wing sec 
tions, wing sections 16A and 16B are each middle wing 
sections, and wing sections 18A and 18B are each outer wing 
sections. 
0028 Centerframe section 12 is the center section that is 
directly towed by a traction unit. Such as an agricultural 
tractor (not shown). Center frame section 12 generally func 
tions to carry a shank frame 20 for tilling the soil, and a rear 
auxiliary implement 22 for finishing the soil. A pull hitch 24 
extends forward from shank frame 20 of centerframe section 
12, and is coupled with the traction unit in known manner. 
0029 Rear auxiliary implement 22 includes a spring tooth 
drag 26 and a rolling (aka, crumbler) basket 28 which coact 
with each other to finish the soil. However, rear auxiliary 
implement 22 can be differently configured. Such as a spike 
tooth drag, cultivator shanks, etc. 
0030 Shank frame 20 generally functions to carry culti 
vator shanks 30 with shovels 32 at their lower ends for tilling 
the soil. Rear lift wheels 34 are used for raising and lowering 
the shank frame 20 with a hydraulic lift cylinder (not specifi 
cally visible in FIGS. 1 and 2), and a pair of front gauge 
wheels 36 are used to level the shank frame 20 during a field 
operation. 
0031 Similarly, each inner wing section 14A and 14B, 
middle wing section 16A and 16B, and outer wing section 
18A and 18B includes a shank frame 20 for tilling the soil, a 
rear auxiliary implement 22 for finishing the soil, rear lift 
wheels 34 and front gauge wheels 36. These components are 
slightly different from but still similar to the like-named com 
ponents described above with regard to center frame section 
12, and are not described in further detail herein. 
0032. During use, it is periodically necessary to move the 
field cultivator 10 from an unfolded (operating) position to a 
folded (transport) position. First, each outer wing section 18A 
and 18B is folded approximately 180° laterally inward and 
over a respective middle wing section 16A and 16B (FIGS. 3 
and 4). With the outer wing sections 18A and 18B in the 
folded state, each middle wing section 16A and 16B is then 
folded approximately 180° laterally inward and over a respec 
tive inner wing section 14A and 14B (FIGS.5 and 6). With the 
middle wing sections 16A and 16B in the folded state, each 
inner wing section 14A and 14B is then folded approximately 
90° laterally inward and over the center frame section 12 
(FIGS. 7 and 8). The outer wing sections 18, middle wing 
sections 16 and inner wing sections 14 thus stack together in 
a horizontally arranged stack over the centerframe section 12 
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when in the folded state. When in the folded state, the outer 
wing sections 18 are sandwiched between a respective middle 
wing section 16 and inner wing section 14. To unfold the field 
cultivator 10 and transform back to the field or operating 
position shown in FIGS. 1 and 2, the folding sequence 
described above is simply reversed. 
0033. The outer wing sections 18, middle wing sections 16 
and inner wing sections 14 are stacked together in a vertically 
arranged Stack over the center frame section 12 when in the 
folded state (FIG. 8). To allow this type of nested stacking 
configuration, each of the wing sections 14, 16 and 18 have a 
pivot axis 38, 40 and 42 (FIG. 2), respectively, which is 
vertically offset to allow the wing sections to lie flat against 
the laterally inward shank frame 20/frame section 12 when in 
the folded state. The middle wing sections 16 have a pivotaxis 
40 that is vertically higher than pivot axes 38 and 42 of 
adjacent wing sections 14 and 18, when in the unfolded State. 
0034. Different countries and states have different regula 
tory highway requirements concerning oversized vehicles on 
the road. In the US, some states exempt agricultural equip 
ment from Such regulations, while others require that any type 
of vehicle on a road must comply with the oversized vehicle 
regulations. In Europe, the regulations may be more strict 
concerning the height and width of vehicles which may travel 
on a road without being accompanied by an escort vehicle. 
With the triple-fold field cultivator 10 of the present inven 
tion, the overall frontal profile dimensions when in the folded 
state fit within regulatory requirements for both the US and 
Europe. Moreparticularly, with all of the wing sections 14, 16 
and 18 in the folded state, the field cultivator 10 is then in a 
transport position with an overall frontal profile having 
dimensions with a maximum width “W of no greater than 
approximately 20 feet, preferably approximately 18 feet 
wide, and a height “H” of no greater than approximately 14 
feet, preferably approximately 13 feet, 6 inches high (FIG. 8). 
0035. These maximum frontal profile dimensions include 
all of the shank frames 20, shanks 30, rear lift wheels 34 and 
front gauge wheels 36, when in the folded state. The rear 
auxiliary implements 22 are considered to be add-ons to the 
main field cultivator 10, and may be outside these overall 
frontal profile dimensions, at least if not folded upwardly for 
the transport position. However, it is the intention that all of 
field cultivator 10, including the rear auxiliary implements 
22, be within these maximum frontal profile dimensions 
when in the transport position. 
0036 While this invention has been described with respect 
to at least one embodiment, the present invention can be 
further modified within the spirit and scope of this disclosure. 
This application is therefore intended to cover any variations, 
uses, or adaptations of the invention using its general prin 
ciples. Further, this application is intended to cover Such 
departures from the present disclosure as come within known 
or customary practice in the art to which this invention per 
tains and which fall within the limits of the appended claims. 
What is claimed is: 
1. An agricultural tillage implement, comprising: 
a center frame section including a pull hitch configured to 

be towed; and 
a plurality of wing sections positioned on opposite lateral 

sides of the center frame section, said plurality of wing 
sections including an inner wing section, a middle wing 
section and an outer wing section, each said outer wing 
section being configured to fold laterally inward and 
over a respective said middle wing section, each said 



US 2015/01292.49 A1 

middle wing section being configured to fold laterally 
inward and overa respective said inner wing section, and 
each said inner wing section being configured to fold 
laterally inward and over said center frame section, 
whereby each of said plurality of wing sections when in 
a folded State are in a transport position with an overall 
frontal profile having dimensions of no greater than 
approximately 20 feet wide by 14 feet high. 

2. The agricultural tillage implement of claim 1, wherein 
each of said plurality of wing sections when in a folded State 
are in a transport position with an overall frontal profile 
having dimensions of no greater than approximately 18 feet 
wide by 13 feet, 6inches high. 

3. The agricultural tillage implement of claim 1, wherein 
the plurality of wing sections define a triple-fold configura 
tion. 

4. The agricultural tillage implement of claim 1, whereby 
each of said inner wing sections, said middle wing sections 
and an outer wing sections are positioned above said center 
frame section when in a folded state. 

5. The agricultural tillage implement of claim 1, wherein 
each of the plurality of wing sections includes a shank frame, 
a plurality of shanks extending downwardly from a respective 
said shank frame when in an unfolded State, and at least one 
wheel associated with each said shank frame, and wherein the 
overall frontal profile dimensions are based on overall outside 
dimensions of all of said shank frames, all of said plurality of 
shanks and all of said wheels, when in the folded state. 

6. The agricultural tillage implement of claim 1, wherein 
each of said plurality of wing sections has a vertically offset 
pivotaxis allowing said outer wing sections, said middle wing 
sections and an inner wing sections to stack together in a 
Vertically arranged Stack over the center frame section when 
in the folded state. 

7. The agricultural tillage implement of claim 6, wherein 
each said middle wing section has a pivot axis that is verti 
cally higher than a pivot axis of an adjacent said outer wing 
section or inner wing section, when in an unfolded State. 

8. The agricultural tillage implement of claim 1, further 
including a plurality of rear auxiliary tillage implements, each 
said rear auxiliary tillage implement being positioned behind 
said center frame section or one of said plurality of wing 
sections. 

9. The agricultural tillage implement of claim 8, wherein 
each said rear auxiliary tillage implement includes a rolling 
basket. 
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10. The agricultural tillage implement of claim 1, wherein 
said agricultural tillage implement is a field cultivator. 

11. A method of folding a multi-section field cultivator 
from an operating position to a transport position, the field 
cultivator including a centerframe section having a pull hitch 
and a plurality of wing sections positioned on opposite lateral 
sides of the centerframe section, said method comprising the 
steps of: 

providing the plurality of wing sections with an inner wing 
section, a middle wing section and an outer wing sec 
tion, 

folding each said outer wing section laterally inward and 
over a respective said middle wing section; 

folding each said middle wing section laterally inward and 
over a respective said inner wing section, and 

folding each said inner wing section laterally inward and 
over said center frame section, whereby each of said 
plurality of wing sections when in a folded State are in a 
transport position with an overall frontal profile having 
dimensions of no greater than approximately 20 feet 
wide by 14 feet high. 

12. The method offolding a multi-section field cultivator of 
claim 11, wherein each of said plurality of wing sections 
when in a folded state are in a transport position with an 
overall frontal profile having dimensions of no greater than 
approximately 18 feet wide by 13 feet, 6 inches high. 

13. The method offolding a multi-section field cultivator of 
claim 11, wherein the plurality of wing sections define a 
triple-fold configuration. 

14. The method offolding a multi-section field cultivator of 
claim 11, whereby each of said inner wing sections, said 
middle wing sections and an outer wing sections are posi 
tioned above said centerframe section when in a folded state. 

15. The method offolding a multi-section field cultivator of 
claim 11, wherein each of the plurality of wing sections 
includes a frame section, a plurality of shanks extending 
downwardly from a respective said frame section when in an 
unfolded State, and at least one wheel associated with each 
said frame section, and wherein the overall frontal profile 
dimensions are based on overall outside dimensions of all of 
said frame sections, all of said plurality of shanks and all of 
said wheels, when in the folded state. 
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