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(57) ABSTRACT 

Correspondence Address: 
NEW HOLLAND NORTH AMERICA, INC. The invention discloses a differential connecting rod and 
500 DILLER AVENUE draft cable for an agricultural tillage device. The invention 
P.O. BOX 1895, MS. 641 consists of a differential connecting rod Which is positioned 
NEW HOLLAND, PA 17557 (US) parallel to the center frame. The center frame is connected 

to the inner Wing frame by a universal joint. The universal 
(73) Assigneei FleXi-C0il Ltd- joint has a spherical bearing and a pivot. The pivot is 

positioned in a slot. The differential control rod positions the 
(21) Appl- N05 09/764,513 pivot in the slot. An ‘L’-shaped linkage and a spring assern 

_ bly pivotally support the rod. 
(22) Filed: Jan. 18, 2001 

The draft cable is attached to the center frarne hitch and 
Related US, Application Data outer Wing. It is supported in the center by a folding support 

arm. This alloWs the Wire to be moved When the cultivator 
(62) Division of application No. 09/426,370, ?led on Oct. is being transported. The draft cable transfers the draft force 

25, 1999. exerted on the outer Wing to the center frarne hitch. 

8 V 

9 4/1 
50 1o 50 

5 

. "L g. A r_p 

7 a; 
/J 

4N kF3 a 4 



Patent Application Publication May 24, 2001 Sheet 1 0f 10 US 2001/0001421 A1 





Patent Application Publication May 24, 2001 Sheet 3 0f 10 US 2001/0001421 A1 



Patent Application Publication May 24, 2001 Sheet 4 0f 10 US 2001/0001421 A1 

/ 

L 4 

I a 

hr, 
3: 3 
7:) 

f I 

“.0 

1? 

,:> 

‘O 
I‘: ‘ 

. o “ 

:9 

FIG 4A FIG. 4B 



Patent Application Publication May 24, 2001 Sheet 5 0f 10 US 2001/0001421 A1 

FIG. 4C. 

\ r \ \ 



Patent Application Publication May 24, 2001 Sheet 6 0f 10 US 2001/0001421 A1 



Patent Application Publication May 24, 2001 Sheet 7 0f 10 US 2001/0001421 A1 

FIG. 4E 



Patent Application Publication May 24, 2001 

in 

WFL 

Sheet 8 0f 10 US 2001/0001421 A1 

50 ‘ID 

55 55A 
56 

54 

57 
58 

51 FIG. 4F 



Patent Application Publication May 24, 2001 Sheet 9 0f 10 US 2001/0001421 A1 

m OE 

mmw 

x 
I 

_ h , AIL. w‘ _ H _ 

/ > > > a > I > > > L -H. I I I 1 1 | l . . I ‘In >:. > > > > >. > > > 

1 _ 1 1 _ 1 _ 1 4 1 ¢ 1 1 l 1 - 

_ ~ _ _ _ _ _ _ _ _ - ._ , ’ . . , . . . . 

/ 1 1 1 _1 1 /1 1 1 1 1 1 1 1 1 1 1 1 1 

J _ V /<\ H H __ 

mmv 



Patent Application Publication May 24, 2001 Sheet 10 0f 10 US 2001/0001421 A1 

w GE 

.............. \ 
Kw min , mq min mun mm 

........ I aw..- E, >. >. ,. >. ,_ ,. t. >_ \ ?y L 

L? aK,\_.\_E,\..\..\.,\é \ M 

M_ m -H H , t E: 

l_ _[|IQ / p I 

mm? m? :w m? m? Ow 



US 2001/0001421 A1 

GROUND-WORKING CULTIVATOR FOR 
AGRICULTURAL TILLAGE DEVICE 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

[0001] This application claims domestic priority on US. 
Provisional Patent Application Ser. No. 60/106,155, ?led on 
Oct. 29, 1998. 

BACKGROUND OF INVENTION 

[0002] 1. Field of Art 

[0003] This invention relates to the improvement of an 
agricultural ground-Working cultivator. More speci?cally it 
relates to an improvement of the center frame of a cultivator 
and support for a pair of opposing Wings on the said 
cultivator. 

[0004] 2. Description of Prior Art 

[0005] The need to till and cultivate soil for the planting of 
crops has been accomplished since the earliest days of 
civiliZation. More recently, tillage devices have increased in 
complexity and siZe, depending on the type of crops, quan 
tity and soil being tilled. There has also been an increased 
emphasis on conserving natural resources resulting in these 
concerns being integrated in modem tillage systems. These 
concerns have resulted in larger and more complex tillage 
systems that assist in achieving these goals. A larger tillage 
system alloWs a single operator to perform tillage operations 
on a greater area. More sophisticated tillage systems further 
alloW for the accomplishment of loW till and no till farming 
techniques. LoW till and no till farming encourages tilling, 
planting and fertilizing in a single pass of the tillage device 
or cultivator through the ?eld. By only disturbing the soil a 
single time, there is less soil compaction, less moisture loss, 
less pesticides and herbicides needed and less fertiliZer 
required. HoWever, these larger and more complex tillage 
systems create complexities that Were previously unknoWn 
in the art. 

[0006] Previously, an agricultural tractor could pull a 
relatively small tillage device or cultivator. As the tillage 
device or cultivator moved over hills and similar undulations 
in the terrain all the ground-Working implements maintained 
contact With the soil. The Width of the tillage device Was 
sufficiently small such that it generally did not have prob 
lems maintaining ground contact. HoWever, as the tillage 
devices Were increased in Width, so as to be able to till a 
greater area in a single pass, the undulations in the ground 
resulted in the ground-Working tools failing to alWays con 
tact the earth. Also, to transport the tillage device or culti 
vator for the farming operations it Was also necessary for the 
device to be capable of being collapsed to a Width suf?cient 
to be moved. To accomplish these goals, a center section 
With a set of pivotable Wings Was designed. The Wings could 
pivot horiZontally relative to the center section alloWing the 
tillage device to accommodate some undulations in the 
ground. The Wings could also be folded into the center 
section alloWing for easy transport before and after farming 
operations. Eventually, an outer set of Wings Was added 
increasing the Width of the tillage device. FIG. 1 illustrates 
the general con?guration of a tillage device or cultivator. 
Speci?cally, there is a center section directly behind the 
tractor. There is a set of inner Wings and outer Wings 
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respectively surrounding the center section. Some cultiva 
tors are folded into the transport position along an axis along 
the direction of travel; other cultivators are folded along a 
diagonal axis. In prior art cultivators, the Wings can rotate on 
an axis in the direction of travel, the Wings generally cannot 
rotate, ?ex or bend on an axis perpendicular to travel. 
Finally, the additional inner Wings and outer Wings create 
large additional draft forces on the frame of the cultivator. 
(Draft forces are the created When the ground-Working tool 
is pulled through the soil.) These are complex problems to 
overcome, especially When considering the need for the 
tillage device to be a collapsed from its ?eld operation mode 
to the compact transportation mode. 

[0007] Consequently, the need exists for a linkage, Which 
alloWs for the inner Wings to move perpendicular relative to 
the center section of a tillage device. Also the need exists for 
a draft cable Which helps distribute the draft load generated 
by the outer Wings. 

OBJECTS OF THE INVENTION 

[0008] It is an object of the present invention to provide a 
differential connecting rod for the present invention. 

[0009] It is a further object of the present invention to 
provide a draft cable to support the outer Wings. 

[0010] It is a further object of the present invention to 
provide a joint having 3 axes of freedom for connecting the 
Wing sections to the center section about a transverse axis 
longitudinal to the draWbar in the ?eld operating position. 

[0011] It is a further object of the present invention to 
provide a differential connecting rod, Which alloWs the 
Wings to be moved into a transportation mode. 

[0012] It is a further object of the present invention to 
provide a draft cable, Which can be moved to a stoWed 
position during the transportation mode. 

[0013] It is a further object of the present invention to 
provide a differential connecting rod, Which has a transport 
assembly, Which is used to prevent Wing movement When 
the tillage device is in transportation mode. 

[0014] It is a further object of the present invention to 
provide a differential connecting rod that can be adjusted. 

[0015] It is a further object of the present invention to 
provide a differential connecting rod that can be moved 90 
degrees to alloW for stoWage during the transportation mode. 

[0016] It is a further object of the present invention to 
provide an inexpensive means for providing draft support to 
the outer Wings of the tillage device. 

SUMMARY OF THE INVENTION 

[0017] The invention overcomes the de?ciencies of the 
prior art. The invention controls the movement of the inner 
Wings Which surround the center section of a cultivator or 
tillage device. The invention also prevents damage to the 
universal joint that connects the inner Wing frame to the 
center frame. The invention also consists of a folding draft 
support Wire Which transfers a portion of the draft force 
exerted on the outer Wings to the center hitch frame of the 
cultivator. 
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[0018] The present invention is accomplished a differen 
tial control rod that is parallel to the center frame. The center 
frame is typically connected to the inner Wing frame by a 
universal joint. The present invention is a modi?ed universal 
joint that is attached to the center frame by a spherical 
bearing and pivot alloWing for a 3rd aXis of movement. The 
pivot is positioned inside a slot on a bracket. An ‘L’-shaped 
linkage controls the movement of the pivot Within the slot. 
The linkage is pivotally attached to the center frame and 
differential bar. A spring assembly supports the center of the 
differential bar. The spring assembly biases the pivot in the 
slot to a center position. When the cultivator Wings are 
moved to the side and rotated into the transportation posi 
tion, the tongue in the transport assembly is inserted betWeen 
the rods. This holds the rods and prevents damage to the slot 
and universal joint during transport. 

[0019] The folding draft support Wire is a means by Which 
the draft force on the outer Wings is transferred to the center 
hitch frame. The Wire is pivotally attached to the outer Wing 
and Wing hitch frame. Supporting the Wire is a folding 
support arm. The arm has an outer arm pivotally attached to 
an inner arm. The inner arm is attached to the Wing hitch 
frame. Controlling the outer arm is a chain that is attached 
to the Wing hitch frame by a chain arm. The chain is also 
attached to an elongated plate on the outer arm. This design 
alloWs the support arm to be folded When the cultivator is in 
the transportation mode. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0020] The advantages of this invention Will be apparent 
upon consideration of the folloWing detailed disclosure of 
the invention, especially When taken in conjunction With the 
accompanying draWings Wherein: 

[0021] FIG. 1 is an overhead schematic vieW of the 
present invention. 

[0022] FIG. 2 is a side, overhead vieW of the differential 
control bar in the ?eld mode. 

[0023] FIG. 3 is a side, overhead vieW of the differential 
control bar in the transport mode. 

[0024] FIG. 4A is a side vieW of the cultivator in the 
headland mode. 

[0025] FIG. 4B is a rear vieW of the cultivator in the ?eld 
mode. 

[0026] FIG. 4C is a rear vieW of the cultivator in the 
transportation mode. 

[0027] FIG. 4D is a side, front vieW of the transport 
assembly. 
[0028] FIG. 4E is a side, front vieW of the differential rod 
While the cultivator is ?eld operating mode. 

[0029] FIG. 4F is a vieW of the folding support Wire When 
the cultivator is in the transportation mode. 

[0030] FIG. 5 is a front vieW of the differential control bar, 
shoWing both spring assemblies. 

[0031] FIG. 6 is a front vieW of the left side of the 
differential control bar shoWing a single spring assembly. 

DETAILED DESCRIPTION OF THE 
INVENTION 

[0032] Referring to the draWings, it is possible to observe 
the major elements and general operation of the present 
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invention. Left and right references are used as a matter of 
convenience and are determined by standing at the rear of 
the tillage device or cultivator and facing the forWard end in 
the normal direction of travel When the tillage device or 
cultivator is operating in the ?eld (?eld mode, see FIG. 4B). 
LikeWise, forWard and rearWard are determined by normal 
direction of travel in the ?eld mode of the tillage device or 
cultivator. UpWard or doWnWard orientations are relative to 
the ground or operating surface. HoriZontal or vertical 
planes are also relative to ground. 

[0033] FIG. 1 illustrates a general overhead vieW of the 
pull-type tillage device or cultivator that the present inven 
tion is located. A conventional tillage device or cultivator 
consists of a center section 2 With tWo inner Wings 3 
positioned neXt to the center section 2. NeXt to the inner 
Wings 3 are the outer Wings 4. The tillage device or culti 
vator 1 has a triangular shaped center frame hitch 9. The 
base of this hitch 9 is ultimately attached to the center 
section 2. The front of the hitch 9 is attached to a tractor 
mount 8. The tractor mount 8 is attached to a conventional 
agricultural tractor. The tractor pulls the tillage device or 
cultivator 2 and also supplies hydraulic poWer or mechanical 
poWer via the poWer-take-off (pto) to the various implements 
on the cultivator 2. Supplementing the center frame hitch 9 
is the Wing hitch frame 10 that provides draft support to the 
inner Wings 3. Supporting the entire cultivator 2 are a series 
of castor Wheels 5 (located toWards the front of the cultivator 
2) and a series of packing or rear supporting Wheels 7 
(located toWards the rear of the cultivator 2). The center 
section 2 has a center frame 22 and a toolbar 6. The toolbar 
6 supports various ground-Working implements. Such 
implements are Well knoWn in the art and include ploWs, 
coulters, discs as Well as other implements. Each inner Wing 
3 and outer Wing 4 also possesses a tool bar 6. The inner 
Wing 3 also has an inner Wing frame 13. The center frame 22 
and inner Wing frame 13 are connected by means of a 
universal joint assembly 21 that can best be seen in FIGS. 
2 and 3. FIG. 1 shoWs the cultivator 2 in the ?eld mode. In 
the ?eld mode, the inner and outer Wings 3 and 4 are fully 
eXtended horiZontally across the ?eld. There is also a 
headland mode (see FIG. 4A) Where the Wings (2 and 3) are 
still extended, but the tool bars 6 are raised out of the soil. 
The headland mode is used at the end of a crop roW When 
an operator Wishes to turn the tractor and cultivator 2 around 
and partially raise the ground Working implements. The 
transportation mode (see FIG. 4C) involves rotating the 
center frame 22 and inner Wing frame 13 upWards for 90 
degrees. This rotates the toolbars 6 and packing Wheels 6 up 
into the air. The Wings 3 and 4 are rotated rearWards. This 
results in a cultivator that is narroW and may be transported 
to another ?eld. The draft support Wire 20 can best be seen 
in FIG. 1 and extends from the Wing hitch frame 10 to the 
outer Wing 4. During ?eld operations, this Wire can transfer 
some of the draft force in the outer Wing 4 to the center hitch 
frame 9. 

[0034] As seen in FIGS. 2 and 3, the differential connect 
ing rod 20 is located parallel to the center frame 22. It 
controls the movement of the universal joint assembly 21. 
There are tWo, identical connecting rods 20 Which each 
control the universal joint assembly 21 located on the left 
and right sides of the center frame 22. For purposes of 
brevity, on the right side is illustrated and discussed. HoW 
ever, the left side Works in an identical fashion. The uni 
versal joint assembly consists of a universal joint 25 With a 



US 2001/0001421 A1 

center frame attach 27 and a Wing attach 26. Generally 
speaking, the center frame 22 is connected to the center 
frame attach 27 and the Wing frame is connected to the Wing 
attach 26. FIG. 2 shoWs the center frame 22 and universal 
joint assembly 21 oriented in the ?eld mode. FIG. 3 illus 
trates the center frame 22 and universal joint assembly 21 
rotated forWard 90 degrees into the transportation mode. 
Connecting the universal joint assembly 21 to the center 
frame 22 is bracket 23 With a slot 24. At the other end of the 
universal joint 25 a conventional spherical bearing 28. The 
spherical bearing 28 alloWs for a full range of motion. This 
permits the universal joint 25 to move in the slot 24. This 
alloWs the Wing section a full range of motion about the 
universal joint. Previously, the Wing section could only 
rotate about an aXis in the direction of travel. NoW, the Wing 
section can rotate upWards or doWnWards on an aXis per 
pendicular to the direction of travel and about a vertical axis. 
HoWever, to control the movement of the universal joint 25 
Within the slot 24, there is the differential control bar 20. The 
U joint assembly 21 has 3 aXes of motion. The 3 aXes joint 
consists of a u-joint With one joint pin connected to a yoke 
on the center frame 22 at bearing 28 at one end and 
constrained in slot 24 at the other end, de?ning a 1st aXis 
longitudinal to the pin and a 2nd aXis perpendicular to the 
pin through the bearing 28. The pin is alloWed freedom to 
rotate about the 2nd ads Within the limits of the slot 24 of 
the bracket 23. The 2nd aXis is therefor generally transverse. 
A3rd aXis is de?ned by the joint pin connected to a yoke on 
the Wing frame, Which is perpendicular to the 1st aXis and is 
a pivot for inner Wings to folloW ground elevations When in 
transport. The 1st aXis in the transport position alloWs rear 
folding of the Wing frames and in the ?eld position is a pivot 
alloWing Wings to folloW ground elevations as shoWn in 
FIG. 2. The 1st aXis alloWs rear folding of the Wing frames. 
The 2nd aXis alloWs the draWbar to rotate relative to the 
center section so that the attached gangs are on average, 
aligned With the pitch of the ground (rising or falling slope 
in the direction of travel). The range of the 2nd aXis rotation 
is limited by the ends of the slot 24. 

[0035] In FIG. 2, the differential control bar 20 is attached 
toWards the center of the center frame 22 by means of the 
spring assembly 40. The spring assembly 40 Will discussed 
later. At the end of the center frame 22, the control bar is 
pivotally attached to an ‘L’-shaped linkage 30. The ‘L’ 
shaped linkage is pivotally attached to the center frame 22 
at the linkage pivot 31. The end of the ‘L’-shaped linkage 30 
is attached to the universal joint assembly 21 at the pivot 29. 
Turning to FIGS. 5 and 6, it is possible to observe both 
spring assemblies 40. As previously indicated both spring 
assemblies 40 are identical in construction and operation. 
FIG. 6 illustrates a single spring assembly 40 vieWed 
overhead. Each spring assembly 40 consists of a co-aXial 
spring 41 held in a slightly compressed positioned by a pair 
of threaded tie rods 42. The differential tie rod is in 2 parts 
that, in ?eld operation abut each other at the center of the 
center frame section. Each part 20 is slidably supported by 
a inner stop block 46 Which is attached to the frame 22. The 
differential tie rod is biased to a central position as shoWn by 
a spring assembly 40. The spring assembly 40 is attached at 
one end to the inner stop block 46 by tie rods 42. The spring 
is co-aXial With the differential tie rod 20. It is constrained 
betWeen 2 abutment inner sliding blocks 44a and 44b. Inner 
sliding block 44a is constrained by nuts 45 at the end of tie 
rods 42. Apair of outer sliding blocks 43a are attached to the 

May 24, 2001 

differential tie rod 20 (secured by bolt shoWn) and are in 
abutment With an inner sliding block 44a. Another pair of 
outer sliding blocks 43b are Welded to the differential tie rod 
20 and are in abutment With inner sliding block 44b, passing 
through the inner stop block 46. In operation, When a Wing 
rotates about the 2nd aXis in direction 66a, driven to an 
average position betWeen the attached gangs as the ground 
slope varies, then it drives the L-shape lever and then the tie 
rod in direction 66. The spring is compressed betWeen the 
outer sliding blocks 43a and the inner stop block 46, 
betWeen Which are also pressed inner sliding block 44a and 
44b. The motion is directed onto the other abutting tie rod 
and causes the opposite Wing to rotate about it’s 2nd aXis in 
an equal amount in the opposite direction. Therefor the 
center section is suspended at an average height betWeen the 
2 adjacent Wing sections. 

[0036] When being driven from the other Wing section, the 
tie rod is forced in the other direction 67. Outer sliding 
blocks 44b about onto the inner sliding block 43b. The 
spring shoWn in FIG. 6 is then compressed betWeen the 
outer sliding blocks 43b and nuts 45, betWeen Which is again 
pressed the inner sliding blocks 44b and 44a. The spring 
Works in both directions to bias the 1/2 of the tie rod assembly 
to a central position. The other 1/2 assembly Works the same 
Way. The height of center section is driven by the 3 aXes 
joints attaching the Wing frames on either side. The differ 
ential tie rod assembly keeps it at an average position 
betWeen the 2 Wing frames and biases the Wing frames into 
rotational alignment With the center frame about the 2nd 
axis. It also distributes Weight transfer force that may be 
optionally applied to the center frame onto each of the Wing 
frames. It should be noted that there are several possible 
secondary embodiments involving the tie rods. 

[0037] When the cultivator 2 is in the transportation mode, 
as seen in FIG. 3, it is important the pivot 29 be ?Xed in the 
slot 24. Because the Wing section’s Weight is support par 
tially by through the universal assembly 21, it is important 
the pivot 29 not impact the slot 24. To achieve that goal, a 
transport assembly 47 has been included to prevent the 
differential rod from translation. The transport assembly 47 
has a tongue 48 attached to the center frame 22. A tongue 
spring 49 is biased betWeen the differential rods 40 as seen 
in FIG. 3. During the transition from the ?eld mode (as seen 
in FIG. 2) to the transportation mode (as seen in FIG. 3), the 
Wings are folded upWards 90 degrees and the ends of the 
Wings are folded rearWards. This places a force similar to 
67a on the pivot 29. These forces pull both differential bars 
20 aWay from the center of the center frame 22. The 
spring-biased tongue 49 is inserted betWeen the rods When 
the center frame 22 is rotated forWard 90 degrees. This locks 
the rods and holds the pivot 29 at one end of the slot 24 
during transport (as seen in FIG. 4D). Conversely, the 
tongue 48 is removed from the betWeen the rods When the 
center frame 22 is rotated into the ?eld position. 

[0038] The folding draft support Wire 50 can be seen in 
FIGS. 1 and 4F. The Wire 50 is attached to the cultivator 2 
at three points. The Wire 50 is pivotally attached to the inner 
hitch 52. At the opposite end, the Wire 50 is pivotally 
attached to the outer Wing hitch 51 (see FIG. 4F). Support 
ing the Wire 50 in the middle is the folding support arm 53. 
The folding draft support Wire 50 is designed to transfer the 
draft force created by the outer Wings to the center hitch 
frame. Failure to transfer the draft force could result in the 
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outer Wings twisting behind the center section. As seen in 
FIG. 4F, the support Wire 50 is lifted towards the center 
frame and Wing sections during the transportation mode. The 
folding support arm 53 accomplishes this. The folding 
support arm 53 consists of an inner arm 54 attached to the 
Wing hitch frame 10. Ahinge 56 pivotally attaches the outer 
arm 55. To ensure that the support arm 53 remains fully 
eXtended during the ?eld mode, the outer arm 55 has an 
elongated plate 55a. Attached to the elongated plate 53a is 
a chain 57. The chain is connected to the Wing hitch frame 
10 by a pivotally mounted chain arm. The support Wire 50 
is attached to the top of the outer arm 55. During the ?eld 
mode, the Wing hitch frame 10 is rotated 90 degrees doWn 
Wards. The chain arm 58 pulls the elongated plate 55a and 
outer arm 55 aWay and doWnWards. This eXtends the draft 
Wire 50. Conversely, When the converting the cultivator 
from the ?eld mode to the transport mode, the Wing hitch 
frame 10 rotates upWards 90 degrees. This alloWs the outer 
arm to pivot about the hinge 56. The Wire is moved toWards 
the hitch frame as seen in FIG. 4F. It is the tension in the 
Wire as the Wing frames are folded rearWardly that causes the 
Wire to be pulled in close to the frame in the transport 
position. The outer arm guides the position of the Wire up 
and over the Wheel so it does not rub on the Wheel or the 
ground in transport. 

[0039] It Will be obvious to those skilled in the art that 
various changes may be made Without departing from the 
scope of the invention and the invention is not to be 
considered limited to What is illustrated in the draWings and 
described in the speci?cation. 

What is claimed is: 
1. A connecting rod for a cultivator, comprising: 

a. a center frame positioned betWeen a pair of inner Wings, 
said center frame connected to each said inner Wings by 
a universal joint, said universal joint supported on the 
center frame by a spherical bearing and a pivot; 

b. a bracket af?Xed to the center frame, said bracket 
having a slot, therein for alloWing said pivot to move; 

c. a differential bar slideable attached to the center frame; 
and 

d. a ‘L’-shaped linkage pivotally attached to the center 
frame and differential bar, said linkage controlling the 
motion of the pivot in the slot. 

2. The connecting rod described in claim 1, further 
comprising a spring assembly attached to the differential bar, 
said assembly further comprising: 

a. a spring co-aXial to the differential bar; 

b. an inner stop block and an outer stop block, said stop 
blocks attached to the center frame and slideably sup 
porting the differential bar; 

c. an inner sliding block slideably attached to the differ 
ential bar, said inner sliding block for compressing said 
spring; 

d. an outer sliding block af?Xed to the differential bar, said 
outer sliding block contacting the inner slide block; and 

e. a pair of tie rods, each tie rod affixed to the inner stop 
and outer stop. 
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3. The connecting rod described in claim 2, further 
comprising a transport assembly, said transport assembly 
further comprising: 

a. a tongue pivotally af?Xed to a hitch center frame, said 
tongue capable of rotating and contacting the differen 
tial bar; and 

b. a tongue spring for biasing the tongue toWards the 
differential bar. 

4. A draft cable for connecting a Wing hitch frame to an 
outer Wing of a cultivator, comprising: 

a. a draft support Wire; 

b. an outer Wing hitch attached to the outer Wing, said Wire 
pivotally attached to the outer Wing hitch; 

c. an inner hitch attached to the Wing hitch frame, said 
Wire pivotally attached to the inner hitch; and 

d. a folding support arm attached to the Wing hitch frame, 
said Wire af?Xed to the arm. 

5. The draft cable described in claim 4, Wherein said 
folding support arm further comprises: 

a. an inner arm attached to the Wing hitch frame; 

b. an outer arm pivotally connected to the inner by a 
hinge; 

c. a chain arm pivotally connected to the Wing hitch 
frame; and 

d. a chain connecting the chain arm and the outer arm. 
6. In a ground-Working cultivator, said cultivator having 

a center section connected to a tractor mount by a center 

hitch frame, a pair of inner Wing sections neXt to the center 
section, said inner Wing sections connected to the center 
hitch frame by a Wing hitch frame, a pair of outer Wing 
sections positioned neXt to the inner Wing sections, each 
Wing section and center section having a plurality of tool 
bars, each toolbar, each Wing section and center section 
support by a plurality of caster Wheels and packing Wheels, 
the center section having a center frame, each inner Wing 
having an inner Wing frame, and each outer Wing having an 
outer Wing frame, said center frame pivotally connected to 
the inner Wing frame by a universal joint, the improvement 
comprising a differential connecting rod and a draft cable 
further comprising: 

a. said universal joint supported on the center frame by a 
spherical bearing and a pivot; 

b. a bracket af?Xed to the center frame, said bracket 
having a slot for alloWing said pivot to move; 

c. a pair of differential bars each bar slideable attached to 
the center frame each said differential bar having, a 
spring, an inner stop block and outer stop block, said 
stop blocks attached to the center frame and slideably 
supporting the differential bar, an inner sliding block 
slideably attached to the differential bar, said inner 
sliding block for compressing said spring, and outer 
sliding block af?Xed to the differential bar, said outer 
sliding block contacting the inner slide block and a pair 
of tie rods, each tie rod affixed to the inner stop; 

d. an ‘L’-shaped linkage pivotally attached to the center 
frame and differential bar, said linkage controlling the 
motion of the pivot in the slot; 
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e. a draft support Wire; 

f. an outer Wing hitch attached to the outer Wing, said Wire 
pivotally attached to the outer Wing hitch; 

g. an inner hitch attached to the Wing hitch frame, said 
Wire pivotally attached to the inner hitch; and 

h. a folding support arm attached to the Wing hitch frame, 
said Wire af?Xed to the arm. 

7. The improvement described in claim 6, further com 
prising a transport assembly comprising: 

a. a tongue pivotally af?Xed to a hitch center frame, said 
tongue capable of rotating and contacting the differen 
tial bar; and 

b. a tongue spring for biasing the tongue toWards the 
differential bar. 

8. The improvement described in claim 7 said folding 
support arm further comprising: 

a. an inner arm attached to the Wing hitch frame; 

b. an outer arm pivotally connected to the inner by a 
hinge, said outer arm having an elongated plate; 

c. a chain arm pivotally connected to the Wing hitch 
frame; and 

d. a chain connecting the chain arm and the elongated 
plate. 

9. A connecting rod for a pull-type agricultural tillage 
device, comprising: 

a. a center frame positioned betWeen a pair of inner Wings, 
said center frame connected to each said inner Wings by 
a universal joint, said universal joint supported on the 
center frame by a spherical bearing and a pivot; 

b. a bracket af?Xed to the center frame, said bracket 
having a slot for alloWing said pivot to move; 

c. a pair of differential bars, each bar slideably attached to 
the center frame; 

d. a spring assembly for controlling the movement of each 
differential bar; 

e. a tongue assembly Which can prevent the movement of 
each differential bar; and 

d. a ‘L’-shaped linkage pivotally attached to the center 
frame and differential bar, said linkage controlling the 
motion of the pivot in the slot. 

10. The spring assembly described in claim 9, further 
comprising: 

a. a spring co-aXial to each differential bar; 

b. an inner stop block and an outer stop block, said stop 
blocks attached to the center frame and slideably sup 
porting the differential bar; 

c. an inner sliding block slideably attached to the differ 
ential bar, said inner sliding block for compressing said 
spring; 

d. an outer sliding block af?Xed to the differential bar, said 
outer sliding block contacting the inner slide block; and 

e. a pair of tie rods, each tie rod affixed to the inner stop 
and outer stop. 
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11. The transport assembly described in claim 10, further 
comprising: 

a. a tongue pivotally af?Xed to a hitch center frame, said 
tongue capable of rotating and contacting the differen 
tial bar; and 

b. a tongue spring for biasing the tongue toWards the 
differential bar. 

12. The tie rods described in claim 11, further comprising 
a threaded surface for adjusting the spring. 

13. The differential bars described in claim 12 Wherein 
there is only one pair of differential bars. 

14. The center frame described in claim 13 Wherein said 
center frame can be rotated 90 degrees. 

15. A draft cable for connecting a Wing hitch frame to an 
outer Wing of a pull-type agricultural tillage device, com 
prising: 

a. a draft support Wire; 

b. an outer Wing hitch attached to the outer Wing, said Wire 
pivotally attached to the outer Wing hitch; 

c. an inner hitch attached to the Wing hitch frame, said 
Wire pivotally attached to the inner hitch; and 

d. a folding support arm attached to the Wing hitch frame, 
said Wire af?Xed to the arm, Whereby the outer Wings 
are provided draft support during operation of the 
tillage device. 

16. The draft cable described in claim 15, Wherein said 
folding support arm further comprises: 

a. an inner arm attached to the Wing hitch frame; 

b. an outer arm pivotally connected to the inner by a 
hinge; said outer arm having an elongated plate; 

c. a chain arm pivotally connected to the Wing hitch 
frame; and 

d. a chain connecting the chain arm and the elongated 
plate, Whereby the movement of the outer arm and 
inner arm is controlled. 

17. The draft cable in claim 16, Wherein there are only 2 
draft cable positioned on each side of the pull-type tillage 
device. 

18. The elongated plate in claim 17, Wherein the elongated 
plate ?rmly secures the outer arm to the inner arm in an 
eXtended manner. 

19. A agricultural cultivator comprising: 

a. a hitch frame and a draWbar frame comprising of a 
center and a Wing draWbar frames; 

b. said center draWbar frame pivotally attached to the 
hitch frame on a transverse aXis for rotation betWeen a 
doWnWard Working position and an upWard transport 
position; and 

c. said draWbar Wing frame is attached to a side of the 
center frame by a multi-joint assembly Whereby: 

i. the multi-joint assembly is attached to the draWbar 
center frame de?ning a 1st aXis perpendicular to the 
center draWbar frame; 

ii. the multi-joint assembly is attached to the draWbar 
Wing frame de?ning a 2nd aXis perpendicular to the 
1st aXis and perpendicular to the draWbar Wing 
frame; and 
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iii. the multi-joint assembly includes a 3rd axis gener 
ally longitudinal to the draWbar frame. 

20. The implement as in claim 19, in Which the multi-joint 
assembly is pivotally attached to the draWbar center frame at 
a ?rst end, and at a 2nd end constrained Within a slotted end 
of the draWbar center frame, so that the 3rd aXis is at the ?rst 
end and movement of the multi-joint assembly is about the 
3rd aXis is limited by the 2nd end Which is constrained 
Within the slotted end, thereby alloWing relative rotation 
betWeen the draWbar center and Wing frames about the 3rd 
axis. 

21. The implement as in claim 19, in Which the multi-joint 
assembly is attached to the draWbar center frame at one end 
pivotally, and at a 2nd end to a 1st end of a differential lever, 
and the lever is pivotally attached to the draWbar center 
frame for pivotal movement, alloWing movement of the 
multi-joint assembly about the 3rd aXis thereby alloWing 
relative rotation betWeen the draWbar center and Wing 
frames about the 3rd aXis. 

22. The implement as in claim 21 in Which the pivotal 
movement of the differential lever is limited. 

23. The implement as in claim 22 in Which the pivotal 
movement of the differential lever is biased. 

24. The implement as in claim 21 in Which a 2nd end of 
the differential lever is connected to one end of a differential 
control rod, and the other end of the differential control rod 
is connected to a similar differential lever at an opposite end 
of the draWbar center frame for controlling relative rotation 
of the draWbar Wing frame about the 3rd aXis differentially 
With a 2nd draWbar Wing frame. 

25. The implement as in claim 24 in Which the differential 
control rod is split in 2 parts Which are guided on the 
draWbar center frame so that inner ends of the 2 parts abut 
each other, the implement further comprising: 

a. limits to limit the range of pivotal movement of the 
differential levers; and 

b. a transport assembly Which can be placed betWeen the 
inner ends thereby maintaining the position of the 
differential levers at their respective limit. 
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26. A draft cable for connecting a hitch frame to an Wing 
section of an implement frame comprising: 

a. a draft support Wire; 

b. said Wire attached to the Wing; 

c. said Wire attached to the hitch; and 

d. a folding support arm pivotally attached to the imple 
ment, said Wire affixed to the support arm. 

27. The draft cable as described in claim 26 also having 
a mechanism for pivoting the folding support arm, the 
mechanism being attached at one end to the folding support 
arm and at the opposite end to the implement for moving the 
arm and the Wire betWeen an eXtended Working position and 
a stoWed transport position. 

28. The draft cable as described in claim 27 Wherein said 
mechanism is a hydraulic actuator. 

29. The draft cable as described in claim 27 Wherein said 
mechanism is a link. 

30. The draft cable as described in claim 29 Wherein said 
mechanism is a chain attached at said one end to the folding 
arm and attached at it’s opposite end to a bar, the bar’s 
opposite end attached to the implement. 

31. The draft cable as described in claim 30, Where the 
folding support arm is pivotally attached to the implement 
hitch at a 1st point. 

32. The draft cable as described in claim 21 in Which the 
said link’s opposite end is connected to the implement frame 
at a 2nd point. 

33. The draft cable as described in claim 32 in Which the 
frame is rotated relative to the hitch betWeen non-Working 
and Working positions and there being separation betWeen 
1st and 2nd points such that When the implement frame is 
rotated, translation betWeen the points actuates to eXtend or 
relaX the folding support arm. 


