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(57) Abstract: A planting unit for a seeding machine having a seed meter
with a metering member. The metering member has a sidewall with inner

and ©tiler surfaces and apertures extending through the sidewall. The meter -
ing member is adapted to adhere seed to the apertures to sequentially move
seed to a release position at which the inner surface of the sidewall is facing
downward such the seed is hanging beneath the sidewall. A mechanical seed
delivery system takes seed from the metering member at the release position
and controls movement of seed from the seed meter to a discharge location
adjacent a seed furrow formed in soil beneath the seeding machine.
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PLANTING UNIT FOR A SEEDING MACHINE HAVING A SEED
METER WITH A DOWNWARDLY FACING METERING
MUMBER AND A SEED DELIVERY SYSTEM

Lross Reference fo Related Application

This application s a Continuation-in-part of US patent application 12/363,868,
fled February 2, 2008,

t"l

Fieid
The following relstes to a ;}ianiing unit for g seading machine having a sesd
gler and seed delivery system and more particularly ¥ the orisntation of the seed
meter metering member relative {0 the seed delivery systen

Background

Various types of seed meters have been developed that use an air pressire
differential, efther vacuum or positive pressure, (o adhere seead 10 a metering
member, The metering member takes seed from a ssed pool and sequentially
o smarge s single seeds. {In some cases, multiple seeds may be discharged st g

3 One common type of seed metler is shown in US patent 5,170,808, Therg, &
gaed disk 48 contained in & housing is used 1o meter the ssed. The sead pool is
positioned on one side of the disk at & lower portion thereof while vacuum is applisd
1o the opposits side of the disk. As the dizk is rotated, individual seeds from the seed
ovol are adhered by the vaouium to apertures that extend though the disk. When the
seed regches g desired release position, the vacuum is terminated, allowing the
sged o drop from the disk through a seed tube to a furrow formed in the soll below.

Fiexible belts have also beern used in an air pressure differential sesd meter,
One example is shown in US patent application 2010/0182818 A1 There, a flexible
beit having an array of aperures therein is movabls along a path in a housing. A
seed poolis formad on one side of the belt. Vacuum applied on the opposite sids of
the belt glong a portion of the belt path acheres seed to the apertures, allowing the
sl o move the sesd to a release position where the vacuum s cub-af, The sesd

then falls or is removed from the belt.

When sead falls by gravity from the meter through the seed tube, #can be
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than about 8 kph (5 mph). To maintaln spacing accuracy, & seed delivery systern
that controls the seed as the sead moves from the seed meter to the soll is
desirable. One such delivery system is shown in US patent application
2010/0182818-A1. With such a delivery system, the hand-off of seed from the disk of
patent 5,170,809 i the delivery system is difficult to achieve in & consistent manner,
While the hand-off of seed may be Improvad with the use of a belt meter, there is il
a need for a more consistent and reliable hand-off of seed from the seed meter to

the delivery system.

Summary

The ordentation of the metering member at the hand-off of seed {o the delivery
system has been found 1o be a factor in consistent sead hand-off Accordingly, a planting
it for a seeding machine is providad having a seed meter with a metering member
having a sidewall with inner and owler surfaces and aperiures extending through the
sidewall. The melering member s adapled 1o adhers seed {0 the apertures io
sequentially move sead 1o a8 release position af which the inner surface of the
sidewall is facing downward such the sesd is hanging bensath the sidewsll, A
mechanical seaed delivery system is adapted o take seed from the metering member
at the release posilion and move ssed from the sead meter o a dischargs location

adiacant a sead furrow formad in soil beneath the seeding machine.

Brief Degcription of the Drawings

ig. 1is 8 perspective view of a common agriculiurs! planter;

Fig.
Fig. 2 is & side perspective view of a planting unkt frame, sesd meter and sesd

delvary system,
Fig. 3 is an snlarged perspactive view of the ssed mster and delivery system
drives,
Fig. 4 is a parspactive view of the sead meler with the cover gpen Hlusirating

the metenng member;

33

§ is an sxploded perspactive view of the sead meter of Fig. 4;

i,
Fig. § is a perspective visw of the melering member of Fig. 4;
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Fig. 7 is side cross-section of the metering member of Fig. 6 Hustrating the

oriertation of the metering member insiglied in a sead meler mounted o & planfing

Uit

Fig. 8 Is & fragmentary cross-section of an alternative metering mamber;

Fig. 8 is a slevations! view of the inside of the metering member of Fig. §;

Fig, 10 is & side sectional view of the metering member and seed delivery
sysiam,

Fig. 11 is a sectional view of the hand-off of seed from the metering member
o the delivery system including the delivery system brush bely

Fig. 12 is a ssclional view fke Fig. 11 without the delivery systam brush bell;

Fig. 13 is a schematic Blustration the direction of entry of seed into the brush
belt,

Fig. 14 is a schematic Hlusiration of the divection of travel of the seed on the
metering member and in the delivery system at the release position of sesd from the
metering member,

Fig. 15 is side sectional view of the metering member and delivery sysiem at
the hand-off without the brush bely;

Fig. 18 is a perspective visw of the inner side of the seed meter housing;

Fig. 17 is a side sectional view of the metering member and meter housing
Hiustrating the seed pool farmed by the metering member and housing;

Fig. 18 is side sectional view ke Fig. 17 Hiustrating 2 prior art sead meler with

a disk melering member;
Fig. 19 is & perspective view of the lower end of the delivery system;
Figs. 20 and 21 are perspective views of an alternative metering member; and
Fig. 22 is a perspective view of another seed meter together with a seed

delivery system.

Detailed Description

An agriculiural seeding machine 10 is shown in Fig. 1 a8 a row crop planter
ding maching 10 has a central frame 12 on which are mourited a plurality of

ndividual planting units 14. The seeding maching 10 has a fore-aft direction shown
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by the arrow 13 and a ransverse divection shown by the arrow 17, Each planting unig
14 i coupled to the central frame 12 by 2 paralis! linkage 18 so that the individual
planting units 14 may move up and down {o a limited degree relative to the frame 14
Large storage tanks 13 hold seed that & deliversd prewmatically to 2 mini-hopper on
sach planting unit, Each planting unit 14 has a frame member 18 {Fig. 2) 1o which
the components of the planting unk are mounted. The frame member 18 includes &
pair of upstanding arms 20 at the forward end of thereof. The arms 20 are coupled to
the reanward ends of the paralial linkage 18. Furrow opening disks {not shown) are
attachead {o shaft 22 iIn a known manner {o form an open furrow in the soil beneath
the seeding maching into which sesed is deposited. Tlosing and packing whesls {not
shown] arg also mounted o the frame member 18 in 3 known manner 1o close the
furrow over the deposited sead and fo firm the sofl In the closed furrow, A seed
meter 24 and 2 seed defivery system 400 are also aftached o the frame member 18
of the planting u
The mater 24 ncludes a housing 30 (Fig. 3) and a cover 34, The housing 30
and the cover 34 gre coupled to one angther by csmpéﬁmeﬂiaw hinge featurss 28
and 38 {se= Fig. 3) on the housing and cover respectively. Hings feature 38 includes
a pivot pin 37 coupled to the housing while the fealure 38 is an inlegrally formed
hook that wraps arcund the pivot pin allowing the cover 34 to pivot abowt the axis of
the pin 37, An elastomeric iatch member 40 is coupled to the housing 30 and has an
enfarged portion 42 that is seated info 2 sockst 44 formed in the cover to hold the
cower in a clossd position on the housing 30
The housing 30 & formed with 8 second hinge element in the form of a pivat
oint 48 (Fig. 3. Pivot pin 48 is seated inlo 8 hook member 48 {Fig. 4) of the mounting
framne 50 atlached to the frams member 18, This allows the seed meter 24 o piv
relative to the pianting unit frame member 18 about an axis B2 A drive spindle 54 is
rried by the housing 30 and has & drive hub 58 (Fig. 5) on the aend thereof The
spindle 54 couples ¢ the oulput shaft 58 of eleciric motor 8¢ 1 drive the seed meter
whan i the assembled position shown in Fig. 3. The seed meter 24 is coupled o the
delivery system by a laich mecharism 68 including a metal rod 70 having & hook at

ang and seated into an aperture in the metsr housing 30 when latched. The delivery
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system further has s mounting hook 72, partially shown in Fig 2, which altaches o
the planting unit frame member 18 o support the delivery system.

The delivery system 400 is driven by an slectric maolor 80, also carried by the
maounting frame 50. The oulput shafl of motor 80 is connected fo the delivery system
through 8 right-angle drive 82, While electric motors have been shown o drive both
{he seed metler and the sead deftvery systam, it will be appreciated by those skilled
int the art that other typss of motors, such as hydraulic, pnsumatic, e, can be used
as well as various types of mechanical drive systems. }

With reference o Fig. 8, a metering member 100 of the sead meter is shown
in greater detall. These metering member 100 is shown as & single plece, concave
bowi shaped body. The bow! shaped body has a base portion 102 from which
extends = sidewsil 104, Sidewail 104 terminates in an ouler edge 106, The sidewsll
has a radially inner surface 108 and a radially outer surface 110, Adiacent the outer
adge 108, the sidewall has a rim portion 112 shown by the bracketin Fig, & The rim
portion 112 exiends radially cutwardly and axially toward the outer edge 108 In the
rim portion 112, there Is an annular array of apertures 114 that extend through the
sidewall between the inner and outer surfaces 108 and 110, The metering member
100 s mountad in the mater housing for rotation in the direction of the arrow 1181
Fig. 8. In operation, as the metering member rotates, individual seeds from a seed
noal 120 located af a bottom portion of the metering member are adhered o the
spertures 114 on the inner surface 108 of the sidewall and sequentially carried
upward o & release position 184 at an upper portion of the metering membar. Thus,
the inner surface is alse known as the seed side of the melering member. A series of
raised features or projections, such as paddies 118, extend from the inner surface
108 of the sidewall 104 typically with one paddie located behind each aperture 114 1in
the direction of rotation. Each paddie forms a confronting surfgce 124 behind the
associated apsriure in the direction of rotation {o push the seed adhered o the
aperture into the delivery system as described below. As explained above, tis the
sim portion 112 of the metering member that performs the function of drawing
ndividual sesds from the seed pool and sequentially moving seed o the release

sosition o supply seed individually to the seed delivery system 400,
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The base mmm 102 of the metering member contains a ceniral drive

perture 130 {Fig. 5) used to mount the melering mamber on a rotational drive hub

Y

56 for rotation about the axis 132 in a manner similar to mounting & fial seed disk in
2 secd meter 25 is wall known. When mounted fo the housing 34, the metering
mamber 100 cooperates with the housing to form a trough to hold the seed poal 120
a3 desaribed more fully below,. The axis 132 is inclined to both a8 horizontal plane as
wall as to g verfical plane extending fore and aft of the sesding maching and a
vertical plane extending transversely to the seeding maching.
With reference fo Fig. 7, the metering member 100 is shown in a sectional

view, The base portion 102 s a generally planar whils the rim portion 112 of the

nner surface of the sidewall 104 is outwardly flared, thatls, extending both racially
outward and axially. As shown in Fig. 7, the rim portion is frusto-conical.
Alternatively, as shown in Fig. 8 v connection with & melering g member sidewall 104",

the nnet surface of the sidewail rim portion 112 may be frusto-spherical in shape

7%

urthermaore, white the rim porion 112 has been shown as being outwardiy fared,
the rim porion could be generally cylindrical without any outward flalr, that is,
extending only axially.

The metering member 100 can be formed as one plece or constructed of
multiole pleces. The metering member can be most sasily molded of plastic such as
oolvearbonate, nylon, polypropylene or wethare. However, other plastics ¢an be
gsed as well as other materials such as metal, et The melering mamber 1 Ol is

sufficiently rigid to be self-sustaining in shape without additional supporting structure.

-

nis is it contrast to the flaxible belt metering member shown in US patent

2 .G80 258 where it be belt member is preferably of a flexible slastomeric material
and is supporied within a suppont ting. Being salf-sustaining in shape, the matering
member does not need any supporting structurs to hold a shape. As & seif-
sustaining, the metering member may be rigid or the metering member may bea
flewible to change shape when acted upon in a manner similar to the flexibie seed
disk of US patent No. 7,881,377.

As previously mentioned, the metering member 100 can be mountad o 8

drive hub through the central drive aperture 130 in the base portion 102, Mountin
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through the central drive aperture 130 provides both mournding support of the
metering member a8 well g8 the rotational drive of the metering member.
Alternatively, support for the metlering member can be provided on the outer surface
of the sidewall. A groove may be formed in the outer surface of the sidewall to
regeitve rollers that support the metedng member. If the groove is also formed with

drive testh, one of the rollers could be driven by a motor o rofate the metering
member. With such sltemative arrangements possibie, # i nol necessary that the
metering member have a base portion. The function of metering sead i performed
by the sidewall and thus, the sidewal is the only required portion of the melering
member.

As shown in Fig, 7, the matering member 100, when mountad in the mater
housing, is orlented at an incling to the vertical as shown. In this orlentation, the
apertures 114 lie in a plane 150 inclined at an angle o relative {o vertical. in this
orientation, an upper portion 148 of the metering member overhangs or extends
beyand a fower portion 154, As described below, this allows access 10 the upper
portion 148 of the metering member for the mechanical seed delivery system 400,
As shown, the angle o s approximately 24°. However, any angle will suffice as long
s the upper portion 148 extends beyond the lower portion sufficiently for access for

the saed delivery system from below the metering member at the seed release
position.

The seed pool 120 is formed st the bottom of the metering member 100 as
shown in Fig. . Vacuum is applied to the outer surface 110, causing individual
seads 1o he adhersd to the apertures 114 as the apertures travel through the sesd
vool, As the metering member rotates as shown by the amow 118, seed is moved
upward o 3 release position 164 at the upper portion 148 of the metering member,

The relsase position is slightly past the top or 12 O'clock position on the drcular path

ey,

af travel of the seed such that the sead is moving somewhat downward at the
rslease position. This facilitates the seed’s entry into the delivery system as more
Sully described balow. Also, by being past the top point of the path, the delivery
system is off center relative 10 the metering member providing clearance betwesn

the defivary system and the seed meter drive. At the releass position 164, the inner
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surface of the rim portion of the metering member is facing downward such that seed
iz adherad beneath the metering member or is hanging from the metering member.
See Fig. 10, The sead delivery system 400 is also positionsd beneath the upper
portion of the metering member at the release position 184 {0 take the ssed from the
metering member as shown in Fig, 10

Dslivery system 400 includes a housing 402 having 2 loft sidewsall 404 (see

s

Fig. ?9} rdd & right sidewall 408 {sse Fig. 3). The terms left and right are used in

i

alationship to the direction of travel of the seeding machine shown by the arrow 408

g,

Gmneﬁéﬁg the left and right sidewalls to one another is an edge wall 410, An ypper
opening 418 s formed in the edge wall and sidewalls to allow sead to enter into the
housing 402. & lower opening 418 is provided af the lower end forming 3 discharge
location 413 for the sead. A pair of pulleys 420 and 422 are mountad inside the
tousing 404, The pulleys a support a belt 424 for rofation within the housing. One of
the two pulieys is a drive pulley while the other pulley is an idler pulley. The belt has
a flexible base member 426 1o engags the pulleys. Elongated bristles 428 axtend
from the base member 428, The bristles are jolned fo the base member st proximal,
oF s,ad;iai@y nner, ends of the brigties. Distal, or radially outer, ends 430 of the bristles
ouch or are close to touching the inner swiface of the housing edge wall 410,

As shown at the fop of Fig. 10, a seed 158 is at the release position on the
matering member 100 and has just been inserted info the bristies 428 of the delivery
system. At the release position, the rim portion 112 of the melering membear sidewall
104 is genarally tangent fo the siationary inner surface 412 across which the brush
bristles 428 swsep. The surface 412 is on a laich portion 68 of the housing 30, The
urface 412 iz a continuation of the inner surface 414 of the delivery system housing
402, Once the ssed s captured in the delivary system, the seed moves in the
direction of the balt, shown by the arrow €17, The dirsction of travel of the sesd
immediately upon caplure by the delivery system 400 is shown by the veotor 438,

Prior to release of the sead from the metering member, the sead is moving In
the direction of vector 160 which is slightly downward into the bristles 438, With
referance o Fig. 13, the vector 180 of the seed direction is at an angle 1681 of about
30° to the length of the bristies 428 shown by the arrow 178 As shown in Fig. 11, the
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wrush belt is positioned so that seed enters the bristies at the corner of the brush
nelt. The brush can be positioned so that the sesd enters the brush through the
distal ends of the bristies or through the side of the bristles

The relgtionship batwsen the ssed direction vector 160 on the melering
member and the seed direction vector 438 whean the sead is first in the brush belt s
shown in Fig. 14 Bustrating the hwo vectors in the plane conlaining both vectors a
the release position 184, The angle 163 between the vetiors is sl least 35° a

D.,

preferably between 50° and 80°. This shows the cross-fesd of the seed info the
bristies, meaning that the seed, prior 1o the relsass position is moving substantially in
a different dirsction than the brush bristles are moving. This is in condrast to the
arrangement shown in Fig. 3 of the previously mentioned US patent application
IR100162819-41 where the seed on the metering disk at the release s mowing in
substantially the same direction as the brush bristies. This is also the relationship DY
which the bristies sweep over the inner swface of the sidewall relative o the fravel
direction of sesd.

Figs. 11 and 12 show = blocking member 162 carried by the meler housing
30, Blocking member 182 is positionad adiacent a path of trave! of seed 152 lsading
to the release position 164 and prevents movement of seed from the metering
mamber prior to reaching the release position. Gnee the seed has cassed the end
174 of the blocking member 182, the seed is fres to move with the brush bristies in
the direction of the vector 438 in Fig. 10. The blocking member ensures that the
seed is consistently feed into the brush belt in the center of the belt, widihwise,
rather than allowing the sead 1o enter the bsit at random positions across the belt
width. As shown in Fig. 15, the blocking merrber is located beneath he sidewall 104
of the metering member 100 batween the paddies 118 and the ouler adge 108 of the
metering member. The confronting surfaces 124 of the paddies 146 push ssed into
the brush bristies. The paddies or projections 116 travel further into the brush
bristies, that is deapsr into the bristles from thelr distal ends, as the projsctions oross
the width of the brush as seen in Fig. 11, Once seed is in the brush bristles, the sead
is swept over the inner surface of the metering member, from the aperlres 114 o

the owler edge 108 of the metering member in the direction of the vactor 438, The
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delivery system could be arranged to sweep sead in the opposite dirsction, that is,
away from the outer edge 108 of the melering member,

To further ensurs consistent release of ssad from the melsring member and
hand-off o the delivery system, an sjector 188, carried by the cover 34 ndes on the
guter surface of the metering member rim porlion. Ses Figs. 11, 12 and 15. The
gigctor 188 is in the form of a star whes! having & number of projections 168, The
projections 168 exdend inte the apertures 114 from the outer siyface 1B of the
sidewall 104 and force seed oul of the apertures 114, The gieclor is caused to miatke
by rotation of the metering member 100 due o the projections 168 engaging in the
apertures 114, The elector Is mounted fo the cover 34 vis & pivot arm 170 ang
bracket 171, The sjector 166 is blased agsinst the melering membsr by a spring
172

Tumning attention onge agaln to Fig. 4, a flexible seal 180 s shown on the
nner side of the cover 34. This seal bears against the outer surface 110 of the
metering member 100 forming a vacuum chamber within the interfor 182 of the seal
A first portion 184 of the seal is spaced radially further out on the metering member
than is the second portion 188 of the seal. In the ares of the seal first portion 184,
yasuum (s spplied to the aperiures 114, causing seed to adhered therelo, There is
1o vacuum applied o the apertwres adjacent and outside of the seal second portion
188. A port 188 in the cover 34 is adapted to connscl the interior of the coverfo a
yacuum source in a known manver for a vacuum sesd meter. The sead releass
position 184 is within the vacuum chamber. Thus, the brush belt and the gjsclor are
working in opposttion o the vacuum applied to the apertures 114 fo release the seed
from the metering member,

With reference to Fig. 18, The inside of the housing 30 Is shown. The housing
includes a central boss 302 for the drive spindle 84, The housing also includes an
opening 304 io receive seed from a mini-hopper, net shown, mounted {o the oulside
of the housing and surrounding the opening 304, Below the opening 304, the
housing wall forms a ramp 308 extending downward toward the lower end 308 of the
housing. The ramp cooperates with the inner surface 108 of the melering member to

sold the seed pool 120. The housing includes an inward projection 310 forming a
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cavity 314 {Fig. 17) on the oulside of the housing into which the upper end if the
delivery system 400 is placed. The projection I8 open at the upper end, forming a
dowrward looking opening 312 from the interior of the housing 1o the exerior, This
opening 312 allows the brush bell 424 {0 access the inner surfacs of the 108 of the
metering member and carry seed from the housing.

Fig. 17 tllustrates the orientation of the matering member and the cooperation
of the housing 30 and metering membsr 100 to form a trough for the seed pool 120
at the lower end of the metering membey. Fig. 17 shows the orlentation of the
metering member when the sesding machine 10 is on level ground. At the lower end
of the melering member, the sidewall 104 is inclined to the vertical such that the
innar surface 108 is at an angle d io the vertical vector 128, As iHlusirated in Fig. 17,
the inner surfacs is approximately 21° from varticall The orientation of the housing
adjiacent the metering member, forming the other side of the trough, I8 not ¢ritical,
Sesd from the sesd pool 120 sits on top of the inner surfase 108 and & component of
the foroe of gravity s perpendicular to the inner surface 108, When operating on a
hiliside, if the meter is tited slockwise or counter-lockwise, as viewed in Fig. 17, the
irmer surface 108 remains inclined and gravity still has 3 component perpendicular fo
the inner surface, This ig in contrast o a fypica! disk seed mater shown inFig, 18
with a vartically oriented disk 320 cooperating with a housing wall 332 for form &
sesd pool 334, If this meter is tifted counterclockwise as viewed, sead from the poud
witl stll bear against the disk. However, if the meter is Hited clockwiss, seed from the
oo will fall away from the disk, allowing for decreasad metering pedormance in
terms of seed being picked-uy by the disk. Evaluation of the meter has shown
improved mster performance on a hillside when the angle dis as smali as §° and as
large as 75°. Better performance is achieved when the angle o is betwsen 10° and
50° while the optimum performance is In the range of 20° {0 40°. This last range
arovides considerable tilfing of the seed meter on a hillside in any direction before
performance beging o decreass.

&% the upper end of the metering member, at the release position 184, the
inner sutface 108 has an angle Fio a downward vertical vector 128 in the range of

S0° to 80° with the closer 1o 80° being the better for hand-off of seed from the
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metering member to the brush belt. As shown, the angle ¥ is approximalely 88°. The
different orientations of the inner surface 108 relative fo vartical at the sesd trough
and at the release position is accomplished with a melering membsyr that s rigid.
Such variation is not possible with the flat disk metering member shown In Fig. 18,

As described sbove, sead is adhered o the gperturas 114 in the metering
meamiber due 1o the vacuum applied fo the cuter swface of the metering member
creating & pressurs differential on opposite sides of the metering mamber. As an
alternative 1o vacuwm on the ouler side of the metlering mamber, the pressure
differential can be oreated by & positive prassure between the housing 30 and the
metering member 108, Such a system would require seails between the melering
member 100 and the housing 30 to create a positive pressure chamber. In a positive
prassure arrangement, the cover 34 only serves as a cover far the rofating metering
member.

it s possible that more than one seed will be adherad to 8 given agerture 114,

To prevent more than one seed at a fime from being fransferred o the brush belt, &

]

air of doubles eliminaters or singuiators are aftached to the housing 30 slong the
path of ssed from the sead pool to the release position 184, The singulstors are in
the form of brushes 330 and 332 {Figs. 5 and 8). Brush 330 has bristies extending
substantially axially and brushes seed on the apertures 114 by extending inwardly
from the outer edge 108 of the metering member. The bristles of brush 330 are of
varying length, o engage the seed at several discrete locations along the length of
the brush 330, The brush 332 has bristles axtending subsiantially radially and
sngaging the inner surface of the matering member sidewsl inside of the paddies
116 and extend along the sidewsl to the apertures 114. Both brushes 330 and 332
act to slightly disturb sesd on the aperture and cause excess seed to fall off. Onee
removed, the sxcess seed falls back o the seed pool 120. The brushes can be fixed
in position or they can be adjustable o change the degres to which the brushed
disturb sesd on the metering mambaer, A third brush 334 is shown which extends
generally radially of the metering member. The brush 334 serves to define a
vaoundary to the seed pootl 120. The brushes 330, 332 and 334 are mounted o the

housing 30
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i3

Refurning again fo Fig. 10, once sesd i caplured or rapped in the brigties

3

28, the delivery system confrols the movement of seed from the seed meler to the

2

Hscharge lngation, The seeds are held in the Dristles such that the seeds can not

2%

rriove relative 10 the bristles 424 or relglive {0 other seeds in the delivery system.
Particulatly, during travel of the seeds along the vertical side of the delivery system,
the seads are held on at lsast the top and bottom of the seeds to prevent any relative
mavemsnt between the sesd and the brush belt. Thus, the relative position of the
seads to one another is not affected by dynamics of the planting unit while moving
across a field. The seed i3 carried by the bristles from the upper opening 418 o the
lower gpening 418 with the movement of the seed contralied at all tmss by the brush
belt.

The lower opening 418 of the dalivery system housing is positioned as closa
io the botiom 448 of the seed trench or furrow 448 gs possible. As shown, the lower
opening 418 is near or below the soll surface 432 adiacent the seed furrow. The
nottom of the delivary system should be ne more than one o two inches, (2.5-5om)
above the soil surface 432, ¥ posaible, the lowar end of the defivary system should
be helow the sofl surface 432. The housing edge wall 410 forms an exif ramp 434 at
the lower opening 418, The lower apening 418 and the ramp 434 are positioned

along the curve in the belt path around the pulley 422, The seed, being carvied by

the bristie’s distal ends, increases in finear speed around the pulley 4322 as the distal

ends of the bristies travel 2 greater distance around the pulley 422 than does the
base mamber 428 of the bell. This speed differance is shown by the two arrows 440
and 442,

At dischargs, the seed has 2 velocity shown by the vector V. This velotity has
2 vertical component Wy and a horizontal component Vi The belt is operated at a
speed o produce a horizontal velocity compunent Vi that is approximately equal fo,
it in the opposite direction of, the seeding machine forward velocily shown by
arrow 408, As a resull, the horizontal velocity of the seed relative o the ground is
zaro or approximately zere. This minimizes rolling of the sesd in the seed trench.

Seed cgn be inserted inte the brush bristles al essentially an infinite number

of positions. This engbles the brush to be operated at the speed necessary (o
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groduce the desired horizontal velocily component o the seed, indspendent of the
sged population. The seed meter, on the other hand, must be ageg‘a‘é&d al a speed
that is a function of both the forward trave! speed of the seeding machine and the
desired sesd population. Because the belt 424 can be loaded wé‘éh sead at
gssentialy an infindte number of positions, the belt speed can be opsyated
indspendently of the ssed meter speed. This s not the case with other seed delivery
systems, such as that disclosad in US patent 8,681,708 where the delivery system of
Fig. 2 has a belt with flights tv camy the sead. The belf speed must be imed o the
szed meter spead {0 ensure that one or more flights pass the seed meater for each
sead that is discharged from the meler.

While # is desirable to match the seed reanward velooily to the seading
machine forward velocity to minimize seed relative velogity o the soll, with some
seed types, ¥ may be necessary io operate the brush bell al a different speed {0
snsure the seed is discharged from the brush bristles

&

interior of §

wch
=z
&

he lower portion of delivery sysiem housing is shown in Fig.
18. The delivery system housing 402 {s 3 two-plece housing having an upper
housing member 480 and a lower housing member 462. The lower housing member
carties the lowsr pulley 422, The lower housing member has an upwardly extending
rod portion 484 that slides within a channe! formead by walls 486 and 488 in the upper
housing member. Springs, not shown, push downward on the rod portion 484 to blas
the lower housing member downward. The brush belt 424, wrapped about the
culleys 420 and 422, holds the upper and lowsr housing members together. The belt
424 is tensioned by the springs acting on the rod portion 4584, A U-shaped matal strip
470 is aftached to the upper housing member 480 and bridges the gap 472 between
the upper and lower housing members fo provide a continuous surface for holding
ssd in the housing betwaen the upper opening 418 and the lower opening 418. The
metal sirip has a tab at the upper end thereof bent over and inserted info a slot 474
in the upper housing member 480 to hold the metal slip 470 in place. W nesdsd, a
{astener, such as a nut and bolf, may be placed through the rod portion 484 and the
upper housing member 480 to fix the upper and lower housing members together.

Diffsrent metering members may be used for different ssed types. The
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matering member 100 s intended for soybeans and other crops planted with a Talrly
closs seed spacing. Corn, which is planiad ol a greatsr sead spacing uses a
mstering member 200 shown in Figs. 20 and 21, Metering member 200 is
constrocted in 2 similar fashion as metering member 100 and like components are
given the sams reference rumsral with the addition of 100, However, metering
rmember 200 has half the number of aperiures 214 as the metering member 100 To
avoid the nesd 1o replace the elecior 188 when changing mstering members, the
metering member 200 has recess 228 extending into the sidewall 204 o the outer
surface 210 of the sidews! betwaen each aperturs 214, The recesses 226 provide
clearance for the projections 168 of the sisctor 168 that are arranged 1o be nserted
in sach aperture 114 of the metering member 100, The recesses 228 are not open o
the nner surface 208 of the sidewall 204, Thus there are addilional projections 228
on the inner surface of the sidewall 204 between the aperiures 214, Allematively, the
projections 228 and the paddles 218 can be formed as a single projections extending
from the inner surface 208

Ancther sesd mefer and defivery system combination it & planting unit is
shown in Fig, 32 teken from the parent patent application. Here, the seed meley
1240 uses a fexible belf as the metaring member, Seed meter 1340 includes 8
suppost member 1342 mounted 1o the row unit frame by a bracket 1344. A motor
1245 is drivingly coupled to a drive pulley 1348, Idier pulleys 1350 and 1352 are also
carried by the support member 1342, A metering beilt 1380 is wrapped arocund the
sulleys with 3 sesed side 1382 facing radially inwardly. Aperiures 1384 axtend
through the belt. Features 1368 sach forming a confronting face 13885 are provided
immediately behind the apertures 1364 in the trave! direction 1370 of the beit.
Housing 1372 is in communication with a seed souwrce and holds a pool of ssed at fis
iower and 1374, The belf 1380 passes the sead upeon rotation of the bell. Covering
the radially outer surface 1378 of the belt over a poriion of the belt path IS & vasuum
manifold 1378, The manifold 1378 includes a slot (not shown) aligned with the
aperiures 1384 in the belt 1380, The manifold 1378 is connacted o & vacuum pumgp
to create a lower pressure within the manifold. The lower pressure in the manifold

drawe air through the apadures 1384 in the belt, causing seed from the seed pool in
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the housing 1372 to adhere fo the belt. Seeds are adherad to the belf in a seed
pickup vegion at the lower end 1374 of the housi sing 1372 and travel with the beltto a
sexd release region or position 1380, The idlsr puliey 1380 is slotted  provide
clearance for the seed on the belt as the sead fravels around the idier puliey. Atthe
release position 1380, the brush balt 1312 of 5 sead delivery system 1210 sweeps
the seed off the metering belt 1360 and moves the seed to the furrow In the soil as
descrived previously. The ¢ @nfmhiim face 1368 of the features 1368 again assist In
pushing the seed inte the brush belt 1312, At the release position 1380, the seed
side 1362 of the belt is facing downward such the seed is hanging benesth the belt

The downward facing of the seed side of the mgtering member with the
hanging seed as shown and described In cormection with Hgs. 10 and 22 orients the
seed metering member for efficient access {o the metering member by the seed
delivery system. This faciiitates consistent hand-off of seed to the delivery systam.

Having describad the sesd meter and delfvery system, i will become apparent
that various modifications can be made without departing from the scope of the

BCoOMpanying claims.
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Yyt is clgimed is
1. A planting unit for a seading machine comprising:

a seed meler having 2 metering member with 3 sidewsall having inner and
outer surfaces and aperfures exisnding through the sidewall, the metering member
adapted to adhere sesd to the apertures {o sequentially move sesd {o a ralsase
position at which the inner surfacs of the sidewal is facing downward such the ssed
is hanging beneath the sidewsl; and

a mechanical seed delivery system adapled {o {ake sesd from the metering
member at the release position and move seed from the sead meter 1 a dischargs

focation adiacent 3 seed furrow formad in soil beneath the seading machine.

2. The planting unit of claim 1 whersin the delivery system comprises a
brush belt having bristles that sweep sver the metering member sidewsall st the
relegse position to take seed from the metering member and move the seed {o the

dischargs location.

3. The planting urdt of claim 2 wherein the brush bristies sweep over the
sidewsil at an angle of at least 35° relative to a travel direction of seed on the

metaring member

4, The planting unit of claim 2 wherein the brush bristies sweep seed the
sidewall in g directinn that is between 58° and 80° to the dirsction of travel of the

sead on the metering member,

5. The planting unit of claim 2 whersin the metlering member includes 8
srojection behind aperiures in a direction of rotation of the metering member, the
orojactions adapled to push seed into the bristies of the brush belt.

5. The planting unit of claim 2 wherein seed enters the bristles of the

brush bell at distal ands of the bristies.
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7, The planting unit of claim 1 whevein the seed meter includes 2 housing
which together with the metering member is sdapiad o hokl a ssed pool at a lowsr
and of the metering member with the release position located above a portion of the

saed pond.



PCT/US2011/050373

WO 2012/134524




PCT/US2011/050373

WO 2012/134524

\\\\\uwtlfr k

e e,

T iy o

‘ N

\ Gy _
.HHHNE«N:«/!«. ‘Gﬁ\w\hﬁm fan® i\.}r \&\M!\\\\\y o

B W /»w‘ S »\ e o

.,

e iw T |
ol b/
B LT e g P

b
\ i o ...‘..:;:»v\r@,w
e

o | / S T A,(\M N.HMM
S SN réﬁ?és@.w
5 .,‘M..M% )Tsﬁw ﬁﬁualﬁﬁ“wr%«mﬁmwh\u o

/ t..r.:(..l\ Mg ERUSEbtisnats oy

RN -




PCT/US2011/050373

WO 2012/134524

3/16

mm\u cwrn

AR ¥
&



PCT/US2011/050373

WO 2012/134524




PCT/US2011/050373

WO 2012/134524

A e At e M e e e e s Aan

-




PCT/US2011/050373

WO 2012/134524

:tiuwsfttnmuq.\...u..buuf.,.iwizuﬁuff
M“ R

Y a;....;ffuﬂ;»&...

. Mo o

R e

e | 4 \.\v\\.\\\
—/ <

\

(w-»
’ Jf)«(-.(t((‘-» -
S
L -
- N




PCT/US2011/050373

WO 2012/134524




PCT/US2011/050373

WO 2012/134524

8/18

G. 9

ey

o



PCT/US2011/050373

WO 2012/134524

)
N
|
|
N




PCT/US2011/050373

WO 2012/134524

b Ol FIE

et vt nn st i eI T S




PCT/US2011/050373

WO 2012/134524

52

o

g
g

- A
Hac IO e, ]
b‘?sﬁaca.\\...\é -JI.!!(
g
R T e e Jf«& o~

e

O

st




PCT/US2011/050373

WO 2012/134524




PCT/US2011/050373

WO 2012/134524

13/16




PCT/US2011/050373

WO 2012/134524

418

i

» -

0z

2 \.\\\‘\.\\\\‘




PCT/US2011/050373

WO 2012/134524

15/16




PCT/US2011/050373

WO 2012/134524




INTERNATIONAL SEARCH REPORT

Vo ¥al

CANAAINENNTD AH

-t

o

n
Vdi.4

A latl e rchitn RE

PCT/US 11/50373

A. CLASSIFICATION OF SUBJECT MATTER
IPC(8) - AD1C 7/04 (2012.01)
USPC - 111/177

According to International Patent Classification (IPC) or to both national classification and 1PC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)

IPC8 : A01C 7/04 (2012.01)
USPC: 1111177

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

IPC8 : A01C 7/00, 7/08, 7/16 (2012.01)
USPC : 111/14, 130, 131, 170

Electronic data base consulted during the international search (name of

PubWEST(PGPB,USPT EPAB,JPAB), Google: brush, bristle, embed,

data base and, where practicable, search terms used)
pick up, seed, meter, incline, tilt, disc, disk, belt, sweep, deliver

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
Y US 6,352,042 B1 (MARTIN et al) 5 March 2002 (05.03.2002) see especially col 2, In 20-31; col | 1-7
2,1n 42-58; col 3, In 3-30; col 3, In 31-40,fig1,2,3,4,5
Y US 2003/0159631 A1 (SAUDER et al) 28 August 2003 (28.08.2003) see especially para [0031], | 1,7
[0032), [0035], [0040], fig 2
PY US 2010/0192819 A1 (GARNER et al) 5 August 2010 (05.08.2010) see especially para [0018], | 1-7
[0020]-[0023], {[0030], {0033), fig 3, 8
A US 2003/0183647 A1 (VEN HUIZEN) 2 October 2003 (02.10.2003) see whole document 1-7
A US 5,992,338 A (ROMANS) 30 November 1999 (30.11.1999) see whole document 1-7
A US 4,896,615 A (HOOD Jr et al) 30 January 1990 (30.01.1990) see whole document 1-7

D Further documents are listed in the continuation of Box C.

[]

*

“A”

Special categories of cited documents:

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

earlier application or patent but published on or after the 1ntemat|onal
filing date

document which may throw doubts on priority claim(s) or which is
cited to establish the publication date of another citation or other
special reason (as specified)

document referring to an oral disclosure, use, exhibition or other
means

document published prior to the international filing date but {ater than
the priority date claimed

“pr

“L»

“Q”

wp»

“T” later document published after the international filing date or priority
date and not in conflict with the application but cited to understand

the principle or theory underlying the invention

“X” document of particular relevance; the claimed invention cannot be
considered novel or cannot be considered to involve an inventive
step when the document is taken alone

“Y” document of particular relevance; the claimed invention cannot be
considered 1o involve an inventive step when the document is
combined with one or more other such documents, such combination

being obvious to a person skilled in the art

“&” document member of the same patent family

Date of the actual completion of the international search

30 January 2012 (30.01.2012)

Date of mailing of the international search report

07 FEB 2012

Name and mailing address of the ISA/US

Mail Stop PCT, Attn: ISA/US, Commissioner for Patents
P.O. Box 1450, Alexandria, Virginia 22313-1450

Facsimile No.

571-273-3201

Authorized officer:
Lee W. Young

PCT Helpdesk: 571-272-4300
PCT OSP: 571-272-7774




	Page 1 - front-page
	Page 2 - front-page
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - description
	Page 16 - description
	Page 17 - description
	Page 18 - description
	Page 19 - claims
	Page 20 - claims
	Page 21 - drawings
	Page 22 - drawings
	Page 23 - drawings
	Page 24 - drawings
	Page 25 - drawings
	Page 26 - drawings
	Page 27 - drawings
	Page 28 - drawings
	Page 29 - drawings
	Page 30 - drawings
	Page 31 - drawings
	Page 32 - drawings
	Page 33 - drawings
	Page 34 - drawings
	Page 35 - drawings
	Page 36 - drawings
	Page 37 - wo-search-report

