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WEIGHT DISTRIBUTION SYSTEM FOR employed . The down force has effectively improved both 
SEED PLANTERS AND PRODUCT situations , but only for a given load case , as the force applied 

APPLICATORS is constant . As a field may include varying ground hardness 
and conditions , the amount of down force applied in one 

CROSS - REFERENCE TO RELATED 5 area may not be appropriate for other areas . Thus , a field will 
APPLICATIONS not be planted consistently , which would affect the overall 

crop yield for the field . 
This application claims priority under 35 U . S . C . $ 119 to Therefore , there is a need in the art for a system that can 

provisional application Ser . No . 61 / 665 , 357 , filed Jun . 28 , control the amount of down force applied to the central 
2012 , and which is hereby incorporated in its entirety . 10 toolbar and wings such that the planting depth will be 

consistent and soil compaction minimized for varying 
FIELD OF THE INVENTION ground hardness conditions . There is also a need in the art 

for a system that will automatically update the amount of 
The present invention relates generally to the field of down force applied at the wings based upon real - time 

agricultural equipment . More particularly , but not exclu - 15 changes of ground hardness in a field . 
sively , the invention relates to a system for distributing the 
weight of an implement , such as a planter , during the use of SUMMARY OF THE INVENTION 
the implement . 

It is therefore a primary object , feature , and / or advantage 
BACKGROUND OF THE INVENTION 20 of the present invention to overcome deficiencies in the art . 

It is another object , feature , and / or advantage of the 
As the power of tractors and agricultural efficiency has present invention to provide a system that will detect the 

increased , agricultural implements such as planters have ground hardness to determine the proper amount of down 
increased in span , or width , to accommodate a larger number force to apply to planter wings . 
of individual row units . Planters generally include a main 25 It is yet another object , feature , and / or advantage of the 
frame having a forward hitch assembly for drawing by a present invention to provide a system that will automatically 
tractor and left and right wing sections pivotally attached to adjust the amount of down force applied to the wings based 
a portion of the main frame . The pivoting wing connections upon the ground hardness , hopper weight , and / or other 
allow the wings to fold relative to the main frame for factors . 
transport and storage of the planter . 30 It is another object , feature , and / or advantage of the 

Traditional row crop planters have employed individual present invention to provide an open loop control system 
seed hoppers affixed to each individual seed - planting row that allows an operator to adjust the amount of down force 
unit . These require filling with seed by hand from bags , or applied to the wings based on information obtained by 
auger or gravity flow from seed unit containers as supplied sensors at the toolbars , wings , and row units . 
from a seed company . The process is labor intensive and 35 It is still a further object , feature , and / or advantage of the 
time consuming , so systems have been devised whereby present invention to provide a closed loop control system 
large centrally located seed hoppers can be bulk - filled with that varies the down force being applied for purpose of 
gravity boxes or auger seed tender systems , saving time and weight distribution between the central section and the outer 
reducing labor . wing sections of an agricultural implement , based on the 
However , the addition of the centrally located seed hop - 40 ever - changing measured or calculated weight contribution 

pers has created additional problems . The hoppers have on any or all ground engaging support wheels to spread the 
added significant weight ( over 5000 lbs . ) to center transport load and minimize earth compaction . 
axles by moving previously distributed weight to the center It is still a further object , feature , and / or advantage of the 
of the planter . The additional weight has significantly present invention to provide a control system to automati 
increased the contact pressure of the main transport tires on 45 cally optimize seed placement depth and to minimize field 
the soil , causing compaction , which may result in lower crop compaction with a system of sensors to measure and balance 
yield . wheel loading with instantaneous control of hydraulic force 

The weight redistribution has also removed approxi - of the planter . 
mately 200 lbs . of weight potential from each individual row These and / or other objects , features , and advantages of 
units . Planter row units require down force to facilitate and 50 the present invention will be apparent to those skilled in the 
maintain soil penetration by their opener blades to open a art . The present invention is not to be limited to or by these 
seed furrow of consistent depth in the soil for planting . With objects , features and advantages . No single embodiment 
the weight of local seed hoppers now removed , consistency need provide each and every object , feature , or advantage . 
of soil penetration and furrow depth in hard soil , especially The invention includes a control system that varies the 
in no - till soil is compromised . To help counteract this 55 down force being applied for purpose of weight distribution 
problem , means of applying spring , pneumatic or hydraulic between the central section and the outer wing sections of an 
down force to row units have been employed . The down agricultural implement , based on the ever - changing mea 
force has led to yet another problem . The down force has sured or calculated weight contribution on any or all ground 
created lift on the tool bar , on which row units are mounted , engaging support wheels to spread the load and minimize 
lowering ground engaging force and tire contact pressure on 60 earth compaction . The system utilizes weight detection or 
the ground , which results in slippage of traction - drive tires level - detecting systems to establish the center axle weight 
on the surface of the ground . The change can result in contribution of the materials held in centrally located ves 
planting skips or inconsistent spacing , which can adversely sels , and will use this along with machine weight informa 
affect crop yield . tion to calculate the appropriate amount of down force or 

To counter the problems mentioned above , a means to 65 pressure on the outer wings and their support wheels . The 
apply down force between the planter center frame and tool system can be open looped , with the operator changing the 
bar wings at the contour - following wing flex - points has been down force , or closed loop , wherein the system automati 
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cally updates the amount of down force based on the FIG . 5 is a perspective view of a portion of an implement 
information from the one or more sensors of the implement . showing sensors positioned adjacent a central hopper of the 
Alternatively , one could use any combinations of many implement ; 
different level and / or weight detection systems , or a calcu - FIG . 6 is a diagram of an exemplary remote depth 
lated flow - sensor - based mass depletion to include also the 5 adjustment system for an implement having a plurality of 
weight of on - row - unit seed , fertilizer and insecticide mate - row units ; 
rials and include these in the real time distributed - mass vs . FIG . 7 is a flowchart of the weight distribution system 
down force calculation . according to the present invention ; 

According to an aspect of the invention , an agricultural FIG . 8 is a rear view schematic of an embodiment of an 
implement is provided . The implement includes a tongue a tongue 10 implement having a weight distribution system according to 
having a first end including a hitch , and an opposite second the present invention ; 

FIG . 9 is an enlarged rear view or a portion of the end . A central toolbar is positioned at the second end of the implement of FIG . 8 ; tongue , with the central tool bar including central wheels FIG . 10 is an enlarged rear view of one - half of the extending therefrom . Right and left wings extend from 15 implement of FIG . 8 having the weight distribution system ; opposite sides of the central toolbar , with each of the first FIG . 11 is another enlarged view of a portion of the and second wings including wing wheels extending there implement of FIG . 8 ; and 
from . A weight distribution system is operably connected to FIG . 12 is an enlarged perspective view of a cylinder of 
the central toolbar , first wing , and second wing . The weight a weight distribution system according to the invention . 
distribution system is configured to adjust down force on the 20 Before any independent features and embodiments of the 
wings to provide ground penetration and to engage row units invention are explained in detail , it is to be understood that 
with the soil , either automatically or by operator input . The the invention is not limited in its application to the details of 
system can redistribute the weight of the implement to the construction and the arrangement of the components set 
account for changes in characteristics of the implement forth in the following description or illustrated in the draw 
( load , location of material , etc . ) as well as changes in 25 ings . The invention is capable of other embodiments and of 
characteristics of the soil ( hardness , wetness , compactive - being practiced or of being carried out in various ways . In 
ness , etc . ) . addition , it is understood that the phraseology and terminol 

According to another aspect of the invention , a weight ogy used herein is for the purpose of description and should 
distribution system for an implement with a plurality of row not be regarded as limiting . 
units positioned at a central frame , left wing , and right wings DETAILED DESCRIPTION OF THE is provided . The system includes an intelligent control , a PREFERRED EMBODIMENTS plurality of sensors associated with the plurality of row units 
and connected to the intelligent control , and a plurality of The contents of U . S . application Ser . No . 13 / 458 , 012 , cylinders operatively connected to the intelligent control and or and 35 filed Apr . 27 , 2012 , U . S . application Ser . No . 13 / 457 , 815 , the left and right wings . The intelligent control is configured filed Apr . 27 , 2012 , and U . S . application Ser . No . 13 / 457 , 
to use information from the sensors to adjust the plurality of 455 , filed Apr . 27 , 2012 , are all incorporated herein by cylinders such that the wings receive a down force based on at the wings receive a down force based on reference in their entirety . 
information obtained from one or more of the plurality of FIGS . 1A , 1B , and 2 - 4 show an agricultural implement 
sensors . 40 10 , in this case , a planter for use with a system according to 

According to yet another aspect of the invention a method the present invention . The implement 10 may be a planter , 
of distributing weight about a central frame , left wing , and fertilizer , or the like , and is usually attached to and pulled by 
right wing of an agricultural implement is provided . The a tractor 12 . However , it should be appreciated that other 
method includes determining one or more characteristics of equipment and / or vehicles may move the implement 10 . For 
the implement , ground , or both , with one or more sensors , 45 purposes of the present disclosure , the implement 10 will be 
and adjusting one or more cylinders of the implement to referred to as a planter . FIG . 2 shows a rear elevation view 
adjust down force at the left wing , right wing , or both , based of the implement 10 . 
upon the characteristics determined by the one or more The implement 10 includes a tongue 14 having a first end 
sensors . 16 and an opposite second end ( not shown ) . The tongue 14 

50 includes a hitch 18 at the first end 16 , with the hitch 18 being 
BRIEF DESCRIPTION OF THE DRAWINGS connected to the tractor 12 . At the second end 20 of the 

tongue 14 is a central tool bar 22 . The tongue 14 may be a 
The appended claims set forth those novel features , which telescoping tongue with components capable of being 

characterize the invention . However , the invention itself , as inserted into one another such that the implement 10 is a 
well as further objects and advantages thereof , will best be 55 front folding style implement . However , the present inven 
understood by reference to the following detailed descrip t ion is not to be limited to such front folding style imple 
tion of an embodiment taken in conjunction with the accom - ments and is to include any such implement for use in the 
panying drawings , where like reference characters identify agricultural industry . 
like elements throughout the various figures , in which : As shown in FIGS . 1A , 1B , and 2 , central hoppers 24 are 
FIGS . 1A and 1B are perspective views of an agricultural 60 positioned at the central toolbar 22 . The hoppers 24 are 

implement for use with the system of the present invention ; configured to store seed , fertilizer , insecticide , or other types 
FIG . 2 is a rear elevation view of the implement of claim of material for use in farming . The use of the central hoppers 

24 allows for a large amount of material to be added in a 
FIG . 3 is a view of a row unit for use with the weight centralized location . However , the invention also contem 

distribution system of the present invention ; 65 plates the use of multiple hoppers 39 positioned at each of 
FIG . 4 is a block diagram of a weight distribution system the row units 34 , as will be discussed . When central hoppers 

according to the present invention ; 24 are used at the central toolbar 22 , it should be appreciated 

1 ; 
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that the central hoppers will be in fluid communication with as tanks containing liquid fertilizer or insecticide increase 
each of the row units 34 . Also connected to the central the weight focused on the central toolbar . A sensor , such as 
toolbar is a plurality of central wheels 26 extending gener a pressure or load sensor , may be placed at the bottom of the 
ally downwardly from the central toolbar 22 . The wheels hoppers or add - ons to measure the weight of material in the 
contact the ground and support substantially all of the 5 hoppers or add - ons , including the weight of the liquid 
weight from the central hoppers 24 . The wheels stabilize the fertilizer in add - on liquid fertilizer tank . The weight and 
implement 10 and are the general wheels that contact the force felt at the central toolbar may cause the wings to be 
ground when in a working position or a transport position , lifted in an upward manner relative to the central toolbar 22 . 
e . g . , if the implement 10 is a front folding implement such Therefore , the down force provided by the down force 
that the wings 28 , 30 are folded forward with wing wheels 10 cylinders 52 is adjusted to counteract the weight of the 
32 not contacting the ground . central hopper , other adds - on , and / or hardness of the ground 

Extending generally from both sides of the toolbar 22 are in order to maintain uniform weight distribution across all 
first and second wings 28 , 30 . The wings 28 , 30 are generally row units . Additionally , when ground hardness underneath 
identical and mirror images of one another . Therefore , only the wing ( s ) 28 , 30 differs from that under the central tool bar 
one wing will be described with the knowledge that the other 15 22 , an adjustment may be needed to increase or decrease the 
wing will be generally the same configuration . The first wing down force on the respective wing ( s ) to maintain uniform 
28 includes a bar 29 . Mounted to the bar 29 are a plurality seed placement depth . In addition , while some implements 
of row units 34 , as well as a plurality of wheels 32 . The provide that an operator may adjust the down force , the 
wheels 32 are configured to contact the ground the majority adjustment of the down force may not be as quickly as 
of the time . The row units 34 may be seeders , fertilizers , 20 needed , as updated as often as required , or changed at all . 
insecticide sprayers , or other dispensers , discs , or plows . While the operator is usually in the tractor 12 during use of 
The wings 28 , 30 may also include at least one fold cylinder the implement 10 , the operator may not realize the changing 
42 and a down force cylinder 52 . It is further contemplated conditions in the field . 
that multiple down force cylinders be used with an imple - Therefore , the present invention includes a weight distri 
ment having more sections . The fold cylinder ( s ) 42 is 25 bution system 50 , as is shown in FIG . 4 . The weight 
configured to fold the wings from the position shown in distribution system 50 includes an intelligent control 56 
FIGS . 1A , 1B , and 2 , to a position wherein the first and positioned at or connected to the implement 10 . A plurality 
second wings 28 , 30 are generally adjacent the tongue 14 of of sensors , such as a pressure sensor 58 , flow sensor 59 , 
the implement 10 . Therefore , the fold cylinders 42 must be weight sensor 60 , level sensor 62 , down force sensor 64 , 
sufficiently strong enough to be able to move the wings . 30 accelerometer , liquid sensor , load sensor , and the like , are all 

The down force cylinders 52 provide a force to press the electrically or otherwise connected to the intelligent control 
wings downwardly , as shown by the arrow 66 , or the 56 . The sensors may be connected via electrical wires , or 
cylinders 52 may raise the wings in the direction opposite of also may be connected wirelessly to the intelligent control 
the arrow 66 to reduce ground contact pressure . The wings 56 . The intelligent control 56 is also connected to the down 
may need to be lifted during turning or during the folding of 35 force cylinders 52 . The intelligent control 56 receives data 
the wings . However , as the wings extend generally out from the plurality of sensors , and uses that data to adjust the 
wardly from the central toolbar 22 , the wing down force may down force provided by the cylinders 52 in order to provide 
be required to ensure that the row units 34 penetrate the the optimum down force to have the row units 34 penetrate 
ground or remain substantially engaged with the ground . the ground at or close to the desired depth , or at least remain 

FIG . 3 is a view of a row unit 34 , and more specifically , 40 substantially engaged with the ground . 
a seeder including a seed meter 36 and planter for use with It should also be appreciated that the intelligent control 56 
the present invention . The row unit 34 includes a seed meter may be located at the tractor , such as with a control system 
36 , furrow opener 38 , row hoppers 39 , and furrow closer 40 . or the like , where the operator can view the data taken by 
In order to have the best crop yield , it is desired that the sensors and the amount of down force provided at the 
seeds be planted at generally the same depth , and also the 45 wing ( s ) . The intelligent control can be included with a 
proper depth for the best growing of the crop or plant . The control system as is shown in FIG . 4 of U . S . application Ser . 
depth of the seed is dependent upon multiple factors , such as No . 13 / 457 , 815 , or in another location . The present inven 
soil moisture content , soil temperature , etc . , as is described tion is not to be limited to the exact location of the intelligent 
in more detail in U . S . application Ser . No . 13 / 458 , 012 . The control as described in the exemplary embodiments of the 
present invention contemplates that the implement 10 and 50 present invention . Furthermore , when the system is an open 
tractor 12 may include the components of the ' 012 applica - loop system , the operator of the tractor can use the control 
tion in order to determine the soil characteristics . Therefore , system to communicate with the intelligent control to adjust 
the plurality of row units 34 should all open a furrow based the down force at the wing ( s ) . 
upon the soil and seed characteristics , which may be In the illustrated exemplary embodiment , the weight 
approximately the same depth for all of the row units . This 55 distribution system is generally a closed loop control system 
will ensure that the seeds are all in the ground at the same that varies the down force being applied for purpose of 
depth , no matter what the ground condition . However , as the weight distribution between the central section or central 
ground hardness and other conditions change , it may be toolbar 22 and the outer wings 28 , 30 of the implement 10 . 
problematic to obtain this same depth of seed . The down force is changed and updated on a real time basis , 
As stated above , the cylinders 52 provide a down force for 60 based on the ever - changing measured or calculated weight 

the first and second wings 28 , 30 . The down force is contribution on any or all ground engaging support wheels 
necessary to press the row units 34 into the ground with the 26 , 32 to spread the load and minimize earth compaction 
appropriate amount of force to penetrate the ground an w hile also providing optimal depth penetration by the row 
approximately desired depth . However , some factors may units 34 . The sensors 60 determine weight levels of the 
make this difficult . For example , when the central hopper 24 65 central hopper ( s ) 24 or detect the level of the wings via the 
is full of material , most of the weight of the implement 10 level sensor 62 of the individual row units 34 to establish the 
will be focused at that central toolbar 22 . Other add - ons such central toolbar 22 weight contribution of the materials held 
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in centrally located vessels , and use this information along for the changing conditions , e . g . , the operator could increase 
with machine weight information to calculate the appropri - the down force based upon an alert that the ground com 
ate amount of down force pressure on the outer wings 28 , 30 p action has changed . 
and their support wheels 32 . The sensors 60 may be load The illustrated exemplary planting depth adjustment sys 
cells positioned beneath the hoppers , as is shown in FIG . 5 . 5 tem 128 includes a tractor 12 and an agricultural device 10 
As shown in the view of FIG . 5 , the load cell 60 may be such as , for example , a planter coupled to and pulled by the 
positioned underneath the central hopper ( s ) to provide an tractor 12 . The tractor 12 includes a control system 236 and 
up - to - date weight for the amount of material in the hopper a n electrical power source 240 for powering the control 
( s ) . Note also that the load cell shown in FIG . 5 is connected system 236 . The control system 236 includes a user interface 
via a wire to an electrical source , which may be at the tractor 10 244 , a processing unit 248 , and memory 252 . In some 
or the implement , as discussed in U . S . application Ser . Nos . exemplary embodiments , the user interface 244 may have 
13 / 458 , 012 , 13 / 457 , 815 , and 13 / 457 , 577 . The load cells are touch - screen capabilities 256 , thereby providing the user 
one type of sensor that may be used with the present with an output display for viewing information and a manner 
invention to determine the amount of weight at the central of inputting information via a touch - screen keyboard , but 
hopper 24 . The load cells can be in communication with the 15 tons , or other touch - screen controls and capabilities . In other 
intelligent control , as well as a control system within the exemplary embodiments , the user interface 244 may only be 
tractor so that the operator is able to have an updated value an output device to display information and the control 
for the amount of material in the hopper . system 236 may include a mechanical control panel 260 

Thus , the intelligent control 56 detects the pressure sensor including a variety of mechanical switches , buttons , etc . 
of the wheels based on the hardness level of the ground , the 20 manipulatable by a user to input desired information . In 
weight of the row units and central toolbar based on the further exemplary embodiments , the control system 236 
amount and location of the material of the implement 10 , the may include a combination of a touch - screen user interface 
levelness of the row units on each of the wings 28 , 30 , as and a mechanical control panel to output and input desired 
well as the amount of down force currently provided by the information . The processing unit 248 performs the necessary 
cylinder 52 , to determine the optimal amount of down force 25 processing to achieve the desired functionality of the plant 
and to automatically adjust this down force on a real time ing depth adjustment system 128 and communicates with the 
basis as the ground conditions and weight conditions change input devices , output devices , memory , and the agricultural 
for the implement 10 . The operator will not have to adjust device as necessary to achieve such desired functionality . 
any aspect of their tractor 12 or implement 10 , as the system With continued reference to FIG . 6 , the agricultural 
50 will automatically detect and adjust the cylinders accord - 30 device may be a planter 10 and the planter 10 may include 
ingly . a plurality of planter row units 34 . The planter 10 may 

Therefore , the wheels 26 , 32 may include load cells at the include any number of row units 34 , which is exemplified by 
wheels , wherein the load cells determine the weight acting the annotations : Row Unit # 1 ; Row Unit # 2 ; . . . ; Row Unit 
upon the wheels , as well as the amount of force exerted on # N . As indicated above , the row units 34 may be substan 
the wheels by the ground . The system may be configured to 35 tially the same and , therefore , only details of Row Unit # 1 
have a predetermined amount of force for ideal planting are shown in detail . It should be understood that all of the 
conditions , and the load cells will be able to determine any row units 34 may include similar components and function 
variance from that amount of force . The system will be able ality to that of Row Unit # 1 , but such components and 
to adjust the amount of down force based on the variance functionality will not be presented herein for the sake of 
from the ideal or predetermined amount of force , which 40 brevity . Alternatively , the weight distribution system 50 
could indicate that the row units are not penetrating to the could use any combination of many different levels and / or 
desired depth . weight detection systems , or a calculated flow sensor based 

In another exemplary embodiment , the weight distribu - mass depletion to include the weight of on row unit seed , 
tion is generally an open loop control system that varies the fertilizer , and insecticide materials , and include these in the 
down force being applied for purpose of weight distribution 45 real time distributed mass first down force calculation . This 
between the central toolbar 22 and the outer wings 28 , 30 . alternative method could be used when the row units include 
In the open loop system , the weight distribution system individual hoppers , and are not fed all by the central hoppers 
utilizes one or more sensors to sense one or more parameters 24 . 
of the central hoppers 24 , row units 34 , outboard wheels 32 , Furthermore , it should be appreciated that the sensors are 
etc . A processing unit or intelligent control receives the 50 located at each of the row units 34 or on groups of row units , 
sensed parameter ( s ) and displays or otherwise outputs infor - such that the intelligent control 56 will receive information 
mation to the user via a user interface , and the user is capable from each of the row units 34 or row unit groups in order to 
of making a desired adjustment to the weight distribution properly adjust the amount of down force pressure by the 
system using input devices such as , for example , a touch - cylinders 52 . The intelligent control 56 will calculate the 
screen user interface or mechanical control panel . 55 information from each of the sensors at each of the row units 

An example of a control system for an open loop system 34 or row unit groups in order to determine the appropriate 
is shown in FIG . 6 , which shows a user interface , processing amount of down force . Thus , as the implement 10 travels 
unit , and memory . The control system will display the through a field , it does not matter if the field includes both 
outputs from the plurality of sensors at the locations on the hard and soft ground conditions . The weight distribution 
implement , and the operator can selectively adjust the down 60 system 50 of the present invention will account for any and 
force for the wing ( s ) through the user interface . The adjust all changes in the field conditions , including , but not limited 
ment can be made based on historical data of the conditions , to , ground hardness levels , change in level of the field , 
weight characteristics , sensor outputs , etc . , or based upon change in the pitch of the field , change in soil conditions , etc . 
suggested inputs from the intelligent control . For example , FIG . 7 is a flow chart showing one process of an exem 
the control system could include alerts or other indicators to 65 plary example of the weight distribution system 50 of the 
let an operator know of changing conditions , upon which the present invention . The first step 70 of the system 50 ensures 
operator can adjust the parameters of the system to account that the system is on . An operator in a tractor 12 or other 
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vehicle may selectively turn the distribution system on and down force at the wings and row units as needed . Further 
off . This is important such that the system is not on during more , it should be appreciated that the intelligent control is 
transport of the implement from one field to another , from rapidly receiving the sensor information such that the weight 
storage to a field , from a field to storage , or the like . The distribution and / or down force may be adjusted rapidly ( e . g . , 
system should only be on when the implement is being used 5 adjusted every 5 milliseconds or less ) . 
for its intended purpose . However , it should be appreciated FIGS . 8 - 12 show additional embodiments of a weight 
that the present invention also includes an additional sensor transfer system according to the present invention . FIG . 8 is 
such that the system 50 automatically detects when to turn a rear elevation view of a planter 500 with central hoppers 
on , such as when the operator has activated the implement 502 positioned at the central toolbar 504 . First and second 
10 or begun dispensing material from the implement 10 . 10 wings 506 , 508 extend outwardly from the central toolbar 
Next , the step shown by numeral 72 includes determining 504 . The down force cylinders 510 are pivotally connected 

the information provided by the sensors . FIG . 4 shows these between the central toolbar 504 and the wings 506 , 508 . The 
sensors may include a pressure sensor 58 , a weight sensor cylinders may be electrical cylinders , pneumatic cylinders , 
60 , a level sensor 62 , a down force sensor 64 , a flow sensor hydraulic cylinders , or the like . The cylinders must be 
59 , a ground hardness detection sensor , a compaction sensor , 15 powerful enough to provide a down force ( both positive and 
or the like . The present invention contemplates that not all negative ) on the wings . The arrow 514 shows the force from 
sensors mentioned be used with the invention , as well as any the weight of the material in the hoppers . The arrows 516 
other sensors not mentioned may be included as part of the show that when the cylinders 510 are extended in the 
invention . direction of the arrows 516 , the net result will be a down 

Once the intelligent control 56 has received the informa - 20 force on the wings 506 , 508 , thus providing additional down 
tion from the plurality of sensors at the plurality of row units force to the wings . Alternatively , when the amount of down 
34 , the step shown at box 74 asks if the weight of the system force needs to be lessened ( negative force ) , the cylinders 510 
is being distributed among the row units 34 and / or imple are retracted in the direction opposite of the arrows 516 , 
ment 10 at a desired rate . The methods and systems for which will provide for a lifting force on the wings . 
determining the depth of the furrows , seeds , and row units 25 FIG . 9 is an enlarged rear elevation view of the planter 
can be found in U . S . application Ser . Nos . 13 / 458 , 012 , 500 of FIG . 8 . FIG . 9 shows a close - up of the hoppers 502 , 
13 / 457 , 815 , and 13 / 457 , 577 , which are all hereby incorpo - while also showing the location of the down force cylinders 
rated in their entirety . Therefore , the system could include 510 and arms 512 . 
sensors , such as optical sensors , ultrasonic sensors , or the FIG . 10 is an enlarged rear view of the planter 500 of FIG . 
like , which can determine the depth of the furrows and 30 8 , showing a plurality of row units 518 , along with the down 
seeds . This information can then be sent to the intelligent force cylinder 510 and arm 512 . Similar to the embodiments 
control and / or control system of the tractor . While the step discussed above , the planter 500 can include either the 
74 asks about the distribution of the weight of the implement closed loop or open loop weight distribution system of the 
10 , it should be appreciated that when the implement 10 is present invention . The row units 518 and central hoppers 
a fertilizer applicator , a proximity sensor may detect the 35 502 may include a plurality of sensors related to the pressure 
distance from the dispenser of the implement to the ground or weight of the units , soil characteristics , seed depth , furrow 
or crop such that the depth becomes asking whether the depth , compaction , and the like . The sensors are connected 
distance between the dispenser head and the ground or crop to an intelligent control , and also possibly to a control 
is generally the same among the individual row units 34 . system within a tractor that is pulling the planter . In the 
Additionally , as the implement may be other types of 40 closed loop system , the intelligent control receives the 
implements , the exact question shown in the box 74 may information from the plurality of sensors on a real time 
vary accordingly . basis , and automatically adjusts the amount of down force 

If the answer to the box 74 is yes , the system automati - provided by the cylinders 510 to account for the soil 
cally reverts to determine and receive information from the characteristics , varying weights of the planter , and seed 
sensors . At this point , the system re - determines the infor - 45 depth requirements . In the open loop system , the data 
mation from the sensors to determine the pressure , weight , collected by the sensors is received by the control system , 
distance , down force , level , and the like . Therefore , the which displays the information to the operator / farmer . The 
system 50 may be set to be a real time and automatically operator is then able to adjust parameters of the control 
updating system . If the answer to the box 74 is no , the system to adjust the amount of down force on the wing ( s ) to 
intelligent control 56 interacts with the down force cylinders 50 accommodate the conditions . 
52 to adjust the actuators , which adjusts the distribution of FIGS . 11 and 12 are additional views of the weight 
the weight of the implement 10 , as is shown in the box 76 . transfer system and weight distribution system of the 
For example , if the ground hardness has increased , the embodiment heretofore described . Note that the systems 
intelligent control 56 interacts with the cylinder 52 to may include electrical wires , hydraulic connections , pneu 
redistribute the down force at the wings 28 , 30 and row units 55 matic connections , and the like to power and control the 
34 such that the row units may penetrate the ground with sensors , cylinders , and components of the systems . 
more pressure or less pressure . This may also relieve some Therefore , a weight distribution system for an implement 
of the weight at the central hoppers and / or central row units . and method of use has been disclosed . The present invention 

As shown by the arrow leaving the box 76 , once the contemplates numerous variations , options , and alternatives , 
weight has been redistributed , the intelligent control again 60 and is not to be limited to these specific embodiments 
continues to receive the information from the plurality of described herein . For example , the number of sensors and 
sensors to determine the data from the sensors . The process types of sensors may be varied according to the type of 
again determines whether this is the appropriate weight implement used . Furthermore , more cylinders may be pro 
distribution based on the information received from the vided between the central toolbar and wings , and also at the 
sensors , and adjusts accordingly . This process continues 65 wings , to individually adjust the row units . Therefore , a 
during the entire use of the implement , with the distribution sensor may be provided between a wing bar 29 and a row 
system 50 continually adjusting the weight distribution and unit 34 such that the individual row units may have the down 
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force for said row unit to be adjusted as needed . Other 10 . The agricultural implement of claim 1 further com 
changes are considered to be part of the present invention . prising a plurality of hoppers positioned at the central 
What is claimed is : toolbar or the first and second wings and wherein the weight 
1 . An agricultural implement , comprising : on the implement further includes the weight of the plurality 
a tongue having a first end including a hitch , and an 5 of hoppers . 

opposite second end ; 11 . The agricultural implement of claim 1 wherein the 
a central toolbar at the second end of the tongue , the weight distribution system is a closed loop system , wherein 

central toolbar including central wheels extending the down force is adjusted automatically . 
therefrom ; 12 . The agricultural implement of claim 1 wherein the a first wing and a second wing extending from opposite 10 weight distribution system is an open loop system , wherein sides of the central toolbar , each of the first wing and the down force is adjusted manually . the second wing including wing wheels extending 13 . The agricultural implement of claim 1 further com therefrom and a fold cylinder configured to fold the 
wings from a position wherein the wings are generally 
perpendicular to the tongue to a position wherein the 15 markers attached to distal ends of the first and second 
wings are generally adjacent to the tongue ; wings , said markers having a marker cylinder capable 

a weight distribution system operably connected to the of folding the markers from a position wherein the 
central toolbar , the first wing , and the second wing , the markers are adjacent to the wings into a position 
weight distribution system comprising a plurality of wherein the markers extend from the wings ; 
sensors and is configured to adjust down force on the 20 and wherein the weight on the implement further includes 
first wing and the second wing based , at least in part , on the weight of the markers . 
relative loads acting on the central wheels and the wing 14 . A method of distributing weight about a central frame , 
wheels , and wherein said loads comprise a weight on left wing , and right wing of an agricultural implement , 
the implement including the weight of the wings and comprising : 
the ground force on the central and wing wheels ; 25 determining one or more characteristics associated with 

a plurality of cylinders operatively connected to the each of the central frame , the left wing and the right 
plurality of sensors ; wing of the implement with one or more sensors , said wherein at least one of the plurality of cylinders opera one or more characteristics comprising a weight on the tively connects the central toolbar and the first wing ; implement including the weight of the wings and the 

wherein at least one of the plurality of cylinders opera - 30 ground force on the central and wing wheels ; and tively connects the central toolbar and the second wing ; using a controller to actuate one or more cylinders of the and implement to independently adjust down force at the wherein the weight distribution system automatically 
adjusts the plurality of cylinders based on the plurality left wing , the right wing , or both the left wing and the 

right wing , based upon the one or more characteristics of sensors to redistribute the load between the central 35 
wheels and the wing wheels . associated with two or more of the central frame , the 

2 . The agricultural implement of claim 1 further compris left wing , and the right wing ; 
ing a user interface electrically connected to the weight wherein at least one of the one or more cylinders is 
distribution system to display feedback from the system operatively connected between the central frame and 
and / or to allow changes to be made to the system . the left wing ; 

3 . The agricultural implement of claim 1 further compris wherein at least one of the one or more cylinders is 
ing a controller operatively connected to the weight distri operatively connected between the central frame and 
bution system configured to determine the hardness of the the right wing ; 
ground to adjust the plurality of cylinders . wherein the wings include fold cylinders configured to 

4 . The agricultural implement of claim 3 wherein the 45 fold the wings from a position wherein the wings are 
plurality of sensors is positioned at the central wheels and generally perpendicular to the tongue to a position 
the wing wheels . wherein the wings are generally adjacent to the tongue . 

5 . The agricultural implement of claim 4 wherein the 15 . The method of claim 14 further comprising repeating 
plurality of sensors comprises pressure sensors . the steps in a closed loop to continually adjust the down 6 . The agricultural implement of claim 4 wherein the 50 for erein the 50 force at one or both of the wings . plurality of sensors comprises load sensors . 16 . The method of claim 14 further comprising displaying 7 . The agricultural implement of claim 4 wherein the information from the one or more sensors and the one or weight distribution system further comprises a level sensor . more cylinders on a user interface to allow manual or 8 . The agricultural implement of claim 4 wherein the 
weight distribution system further comprises the calculation 55 se automatic adjustment of the down force . 
of flow - sensor - based mass depletion at the wings . 17 . The method of claim 14 further comprising determin 

9 . The agricultural implement of claim 8 wherein the ing one or more characteristics associated with ground of a 
field , and using the controller to actuate the one or more calculated flow - sensor - based mass depletion comprises 

weight of on - row - unit seed , fertilizer , or insecticide mate cylinders of the implement based upon the one or more 
rials to determine real time distributed mass versus down 60 cha so characteristics associated with the ground . 
force calculation . * * * * * 

40 


