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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 mner

and ©tiler surfaces and apertures extending through the sidewall. The meter-
ing member 1s adapted to adhere seed to the apertures to sequentially move
seed to a release position at which the mner surface of the sidewall 1s facing
downward such the seed 1s 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
MEMBER AND A SEED DELIVERY SYSTEM

e:;mq Referance o Related Appdi

This application is & Continuation-in-part of US patent application 12/383,888,
led Fabruary 2, 2008,
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The foliowing relstes o a planting unit for 8 seeding machine having a sesd

Al

meter and seed ¢ gdeiivery sygtﬁm and more particulariy o the argriation of the sead
meter metering member relative {0 the seed delivery systen

Background
Various types of seed meters have been deveioped that use an air pressire

differential, elther vacuum or positive prassure, to adhere seed {0 a metering

member. The metering member takes seed from a seed pool and sequentially

I

el &"marg S Si rfg ¢ seeds. ::%*"s SOIME CASeS, :fm'ui:tig;?ie's%ds May be{itmﬁar*‘*@ﬁ at &

m

oositioned on one side of the disk at & lower portion thereof while vacuum is applied

¢ the opposils side of the disk. As the dizsk is rotated, individual seeds from the ssed

ool are adhered by the vacuum to apertures that extend though the disk. When the

seed reaches 3 desired release position, the vacuum s terminaled, allowing the

ssed o drop from the disk, t"*mmh a seed tube o a furrow formed in the sofl below.

Flexible belts have also been used in an air pressure differential sesd meter.

One exampie s shown in US patent application 2010/0162818 A1, Therse, a flaxible

belt "@amg an ary agf of ag:)-emras »h'ei‘em ;s,m'wa&a:aé@ﬁg a znaih in a hg-tsrs;%ng. A

the beit s%@m m.g}-ﬂé‘fi"@n of the i}@iit pat’h acdheres seed o the apa% res, allo wﬁéng the

aelf to move t**z sesd to & relegse posion where the vacuum is cut-of, The seed

then falls or is removed from the belt.

=

P r

When sesd falls by gravity from the meter through the seed tube, tcan be
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than about 8 kph (5 mph). To mainiain spacing accuracy, & ssed ded livery system

that controls the sead ag ih@ sead moves from the seed meter to the soll is

201040 ?Qa&*ﬁ-ﬁ’i With such a delivery system, the han&?wm m‘ seed ’frm" the disk of
While the hand-off of seed may be improved with the use of a belt meter, there is st
a need for a more consistent and reliable hand-off of seed from the seed meter o
the delivery system.

The ovientation of the metering

member at the hand-off of seed {o the delivery
system has been found 1 be a factor in consisient seed hand-off. Accordingly, 2 planting

nit for & sseding machine is QE’G‘J%@E@ having a seed meter with a metering member

&-;gmg a sidewall with inner and outer surfaces and apertures sxtending through the
sidewall. The metering member is adapted o adhere seed to the apertures to
sequentially move sead 1o a release position at which the inner surface of the

sidewail is facing downward such the sesd is hanging bensath the sidewsll. A

mechanical seed delivery system is adapted to fake seed from the metering member

at the release position and move seed from the sead meter 1o a discharge location

adiacent a sead furrow formed in soil beneath the seeding machine.

Brief Description of the Drawings

Fig. 1is a8 perspective view of 8 common aagﬁeusms slarnter;
Fig. 2 is 2 side perspective view of a planting unit frame, sesd meter and seesg

detvery systern;

Fig. 3 is an enlarged perspective view of the ssed meter and delivery system
qrives;
E—g disa pa&*sp&ﬁéva view of the sead meler with the cover open llustrating

Id'

:g & is an exg:?cﬁm perspective view of the seed meter of Fig. 4;

Fig. § 18 a perspsctive view of the metering member of Fig. 4;
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Fig. 7 is side cross-section of the metering member of Fig. 6 Hustrating the

orientation of the metering member installed in a seed meter mountad to & planting

Fig. 8 is a fragmentary cross-section of an alternative metering membser;
Fig. 8 is a sievational view of the inside of the metering member of Fig. §;
Fig. 10 is & side sectional view of the metering member and seed delivary

Fig. 11 is a sectional view of the hand-off of sead from the metering member

te the delivery syslem including the delivery s *siem krush belf

7

Fig. 12 is a seclional view fike Fig. 11 without the delivery system brush belt:

ig. 13 is a schematic Hustration the direction of entry of seed into the brush

W

L o
I'

Fig. 14 is a schematic Hustration of the direction of trave! of the seed on the

position of seed from the

metanng me*“ber

Fig, 15 is side sectional view of the metering member and delivery system at

g “anﬁs‘f ﬂiﬁ{*ui the brush belt;

Fig. 18 is a parspective view of the inner side of the sesd meter housing;

~ig. 17 | is a side sectional view of the metering member and meter housing

C L

Hlustrating the sead poot farmed by the metering member and housing;
Fig. 18 is side sectional view like Fig. 17 fustrating a prior arl sead meter with
a disk melering member;
Fig. 19 is a perspective view of the lower end of the dalivery syslem,;
Figs. 20 and 21 are perspective visws of an alternative metering member; and
Fig. 22 is a parspective view of another seed meter together with a seed

delivery system.

Detailed Deseription
An agriculiural seeding machine 10 is shown i Fig. 1 88 3 row crop panter.
Seeding machineg 1 O has a central frame 12 on which ars mmn*m a plurality of

i%‘ndivéduai olanting unils 14, The seeding machine 10 has g fore-aft direction shown
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’i»f%% 13 M}da‘i‘iﬁu to me @eni{ai ffawe‘é? M 3 .’;lﬁafailiss&%.fEiﬂ‘%a:age- 18 80 that the individual
planting units 14 may move up and down {0 a imited degree relative to the frame ©

Largs slorage t&nka 13 hold seed that is delivered pneumati 8?31# o a m%m-%mperm

th&mmmmnm'-zis*f the .ﬁiaﬁ‘s‘éﬁg umt ars m@uma@ The frame membe;r 18 _'imiuciieg &
pair of upstanding arms 20 at the forward end of therssf. The amms 20 are coupled to
the rearward ends of the paraliel linkage 18. Furrow opening disks {not showr) are

attached to shaft 22 In & known manner o form an open furrow in the soil beneath

{he seeding machine into which seead is deposited. Closing and packing whesls {not
;shgwr\‘* ara also mounted i the frame member 18 in 8 known manner to close the

{furrow over the deposiled sesd and o € srm the aoil in the closed furrow. A seed

meter 24 and a seed defivery system 400 are also attached o the frame member 18

of the planting u

The mater 24 includes a housing 30 (Fig. 3) and a cover 34. The housing 30

and the cover 34 are coupled 1o one angther by campiememaw hinge featurss 36

and 38 {ses Fig. 5) on the housing and cover respactively. Hings feature 38 includes
a pivot pin 37 coupled i@ the musm white ihefeﬁiure$% is an aswga;av formed

the pin 37. An elastomeric laich member 40 is t:wm{ad ta the h@uts ng 30 ang has an

.:émafged wortion 42 that is seated into a socket 44 formed in the cover to hold the

cover in a clossd position on the housing 36,

The housing 30 is formed with 2 second hinge element in the form of a pivot

oiny 48 (Fig. 3}, Pivol pin 48 is seated into 8 hook member 48 {Fig. 4) of the mounting

frame 50 attached to the frams member 18. This allows the seed meter 24 to pivot

relative to the planting unit frame member 18 about an axis 52, A drive spindie 54 is

sarvied by the housing 30 and has & drive hub 58 (Fig. 5) on the end thereof. The

spindie 54 couples to the oulput shaft 58 of electric motor 80 1o drive the seed meter

ﬁsﬁi«*n it the assembled position shown in Fig. 3. Tha sesd metsr 24 is coupled o the

delivery system by a latch mechanism 68 including a metal rod 70 having & hook at

ane and seated into an aperture in the meter housing 30 when latchad. The delivery
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%3313{&“3" further has a mounting hook 72, partial Hy shown in ;;; 2 which aitaches o
the planting unit frame member 18 to support the defivery system.

The delivery system 400 is driven by an sleclric mator 80, also carried by the
mounting frame 50. The oulput shaft of motor 80 is connected fo the delfivery system
through 8 right-angle drive 32. While electric motors have been shown {o drive bott
the ssed metler and the seed delivery systam, will be appreciated by those skilled
inn the art that other types of motors, such as hydraulic, pnsumatic, etc. can bs used

as well as various types of mechanical drive systems.

With reference to Fig. §, a metering member 100 of the seed meter is shown
i greater de etall, These metering member 100 iz shown as & single plece, concave
bow! shaped body. The bowl shaped body has a base portion 102 from which
axtends g sidewall 104, Sidewall 104 terminates in an outer sdge 108, The sidewsll
has a radially inner surface 108 and a radially outer surface 110 A.«*ﬁﬁ:&e@mthawief
adge 108, the sidewall has a nim portion 1 12 shown by the bracket in Fig. 8. The rim
nortian 112 extends radially outwardly and axially toward the outer edge 106 inthe
fim portion 112, there Is an annular aray of apertures 114 that extend through the
sidewall between the inner and outer surfaces 108 and 110, The metering member

{100 is mouniad in the meter housing for rotation in the direction of the amow 1 18in

7%

Fig. 8. In operation, as the metering member rotates, indivdual seeds from & .ﬁ;e-ef;ﬁ

ES:

ool 120 lncated at a bottom portion :::sf the metering member are adhered o th
spertures 114 on the inner surface 108 of the sidewsll and seguentiaily ca rried
upward {o & release position 184 atan tmperfa.s'.{aamﬁt the metering member. Thus,
the innet surface is also known as ﬁe swed side of the metering member. A series of
raised festures or projectians, such as paadies 118, axtend from the inner surface
108 of the sidewall 104 typically with one paddie located behind each aperture 114 in
the direction of rotation. Each paddie forms a canfronting surface 124 behing the
associated aperture in the direction of rotation to push the seed adhered to the
aperture into the delivery systen as described Deiow, A3 axplained above, | it iz the
im portion 112 of the metering member that performs the function of drawing
ndividual sesds from the seed poal and sequentially moving seed fo the release

sasition o supply sead ndivia uaﬁ}f ta the seed deitvery sysi termn <00,
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The base pm@ﬁ 142 of the metering member contains a ceniral drive

aperture 130 {Fig. 5) used o mount the metering marmber on 2 rotational drive hub

56 for rotation about the axis 132 in 8 manner similar {o m{}ﬁumiﬁg a fiat sead disk in

5%

2 seed meter 28 i5 well known. When mounted to the housing 30, the metering

mamber 100 coopearates with the housing fo form a trough o hold the seed pool 120

as described mare miﬁs helow. The axis 132 is inclined to both a h@%mma IRNe as

well as lo g vertical plane exiending fore and aft of the sesding machine and a

i

vertical plane exiending transversely o the seeding machine.

With reference fo Fig. 7, the metsring member 100 is shown in a sectionat
view, The base portion 132 ts a generally planay while the rim portion 112 of the
inner surface of the sidewall 104 is ouwtwardiy flared, thatls, extending both radially
outward and axally. As shown in Fig. 7, the rim porlion is frusto-conicas,

Allernatively, as shown in Fig. 8 in connection with & metering o member sidewall 104,

the Inner surface of the sidewall rim portion 112 may be frusto-spherical in shape

Further while the rirn portion 112 has been shown as el ,g outwardly Hared,

the i c;ri*sré could be generally oylindrical withoul any ou tward flair, that is,

e‘{*w%@mg oty axially,

The metering member 100 can be formed as one piece of consiructed of
muitiple pleces. The metering member can oe MOost 8as) iy IO ided of plastic such as
poly carbonate, nylon, polypropylene or urgihane. However, other plastics can be
used as wall as other materials such as metal, ete. The metering mamber 1001s
suﬁ;{;teﬁ“ fgid to be self-sustaining in shape wihouwt additional suppaorting struciure.
This is in contrast to the flexibie belt matering member shown in US gatent
2,680,258 where it be belt member is preferably of z flexible slasiomeric material
ang is ::xumsmd within 2 support ring. Bemng salf-gustaining in shaps, the matlering
member doaes not need any supporting structyre to hold a shape. As a seif-
sustaining, the metering member may fi:}e.rigé%{i or the metenng member may be
fexible to change shape when acted upon in a manner similar to the flexible seed
disk of US patent No. 7,881,377

As ;’3*’&@1@&8.{3{'mﬁﬂﬁeﬁ&d the metering member 100 can be mounted o 8

H

rive hub through the central drive aperture 130 in the hase porfion 102, Mountin

’
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through the central drive aperture 130 provides both mourting support of the
metering membear 28 well a8 the rotational drive of the metering member.

Altematively, support for the metering member ¢an be pf@v ded on the outer surface
of the sidewall. A groove may be formed in the ouder surface of the sidewall to
raceive rollers that mamﬁ the metaring member. If the groove is also formed with
member. With such a**ﬁema‘%ue ar raﬂgemams mzs.ﬁibi& T is not necessary ihat the
metering member m%« amse mrﬁ@sﬂ, Th@"f&mﬁm afmeiemg s&&cﬁ ia"iié%?fﬁf’meii
member.

As shown in Fig. 7, the mstering membser 100, when mounted in the meter

nousing, is f:h%ze*af@d at an incling to the verlical as shown. In this orlentation, the
apertures 114 fie in a plane 150 inclined at an angle © relative to vertical, in this

-@E"iﬁﬁiﬁﬁ‘{}ﬁ an upper portion 148 of the metering member overhangs or extends

d"l-

sevond a lowsr porion 154, As described below, this allows access o the upper

bol ,_'ﬁ’iﬁﬂ 148 of the metering member for the mechanical seed delivery system 400,

Az shown, the angle g is apm’mmamfy 247 . Howeaver, :—mg angi& will 8 zjﬁ‘iﬁeaﬁ'iﬁﬁg

s
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as the upper porlion
the seed delivery :-;xfste“*‘s from below *‘ﬁe meternng ms&mbef at the ge@:ﬁ ralease
position.

The seed pool 120 is formed st the bollom of the metering membsr 100 as
shown in Fig. 8, Vacuum is applied to the outer surface 110, causing indi widual
sesus Io be adhered to the apertres 114 as the apertures travel through the seed
sool. As the metering member rotates as shown by the amrmow 118, seed is moved
upward o a release position 184 at the upper portion 148 of the metering member.

The relesse position is 8 E‘§hii‘y past the top or 12 O'dock postion ot the circular path

kil

of travel of the seed such that the seed is moving somewnat - downward at the
elease position. This facilitales the seed’'s entry into the delivery system as more
Sully deseoribed below. also, by being past the top point of the path, the delivery
systern is off center relative to the metering member providing clearance between

the delivery system and the seed metsy drive. At the release position 184, the inner
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surface of the rim partion of the metering memberis facing downward such that seed
*3&€ih red beneath the mele r*f‘*g member or is hanging fmm the metlering member.
g@-mm' »::}*‘fﬂis‘?e mete ring member at the release positian 1 84 to take the s&»m:ﬁ fmm the
metering member as shown in Fig. 10,

aiimw system 400 includes a housing 402 having a left sidewsll 404 (see

B

g 1891 3

aiat

’II}A

right sidewall 485" {sea Fig. 3}. The terms left and right are used i

Vlﬁ
.f." "l

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

e\

onmachng He laft and right sidewslls fo one another is an edge wall 410, An upper

ars¥
T

menmg 418 15 formed in the :eﬁgewai and sidewalls {o allow sead to enter o the
housing 402, & lowsr @{;erzmg 418 is provided at the lower end ‘Gmmg 3 gigcharge.
location 413 for the seed. A pair of pulleys 420 and 432 are mounied inside ths

housing 402. The pulleys & support a belt :-‘5\2% for rofation within the 'E‘mﬁaing; Qme of
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touch or are close to fouching the inner surface of the housing ;eﬁgawai?%@-,
As shown at the top of Fig. 10, a seed 152 is aﬂt the release ,msfi‘iim on the
20 metering member 100 and has just been ingeriad info the bristles 428 of the delivery
system. At the release position, the rim portion 112 of the metering member sidewal]

104 is generally tangent to the siationary inner surface 418 across which the brush

brigties 428 swsep, The surface 412 isona iai:s:m mﬁ. : 88 of the housing 30, ”é"*;e
25 402, Once the seed i captured in the delivery system, the seed moves in the
direction of the belt, shown by the arrow €17, The dirsction of travel of the seed
ynediat %v upan capiure m'the d@%.imwsgfstem %ﬁ; is -‘shﬁwﬁ m r’f{h@%ﬂiw 438,
s d;*‘eﬂ*m @f vactor 160 which is s izgm“w dmamwa:ﬁ into the bristies 42 28. ‘s*‘-"»?iih

30 reference to Fig. 13, the vector 180 of the sa
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brush belt is g‘:_,?{;tséiiﬁmed so that seed enters the bristies at the comer of the brush
nelt. The brush can be positioned so that the sesd enters the brush through the
distal ends of the brisfies or through the side of the bristles.

The relgtionship batwsern the seed :s:::‘sr,emm vector 180 on the matering
member and the seed direction vector 438 whan the sesd is first in the brush belt s
shown in Fig. 14 Bustrating the ‘Mﬁv@simrsm the plane containing both vectors at
the release position 164, The angle 183 between the vetiors is &t least 38 and
preferably between 50° and 80% This shows the cross-feed of the seed info the
bristies, meaning that the seed, prior 1o the release position s moving subsiantially in

a different direction than the brush sristies are moving. This is in condrast fo the
afraﬁgstmem Shown in § Fig. 3 of the ;:wexfmu:si s mentioned US patent app! lication
O1HO192818-A1 where the seed on the metering disk at the release & moving in
substanis %‘sf the same direction as the brush bristies, This is also the relationship by

which the bristies sweep over the inner swface of the sitewall relative o the travsl

3 8@{:&%‘“@ member 1682 is mstmnm m;asﬁm a ;zath of travel of seed 152 les d £
to the release position 164 and prevents movement of seed from the melening
mamber prior to reaching the ralease position. Once the sesd has passed the end
174 of the biocking member 162, the ssed is free (o move with the brush bristies in
the direction of the veclor 438 in Fig. 10. The blocking member gnswes thatthe
seed & consistently fead into the brush belt in the center of the belt, widthwise,
rather than allowing the sead to enter the belt at random positions across the belt
widith, As shown in Fig. 15, the blgeking member 8 iocated benaath the sidewall 104
of the metering member 100 batween the paddies 118 and ha outer edge 106 ofthe
metering member. The confro *aimg surfaces 124 of the paddies 116 push ssed Mo
the brush bristles. The paddies or projestions 116 travel further into the brush
bristies, that is deepsr into the b sties from their distal ends, as the projeclions cross
e width of the brush as seen in Fig. 11, Once seed is in the brush bristies, the ssed
's sweapt over the inner surface of the metering member, fromt the apertures 1 114 to

the outer edge 108 of the metering member in the direction of the vecter 438, The
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.-away from the cuter adge 108 o? the metering ms&mber

.....

To furthar ensure consistent release of seed from the melering member and
hand-off to the delivery system, an sjector 168, carried g:}} the cover 34 ndes oh e

outer surface of the metering member rim portion, Ses Fig gs. 11, 12 and 15. The

f..c.

siector 186 is it the form of a star wheel! having & number of projections 168, The
nrojections "§ 68 extend into the --amﬁuéresf?‘“é?@%fmm the Gw:ss'.suﬁaw 110 of the

Wmm& n of the meter “"9 member 100 "ﬁﬁe o iifi&?@f‘ﬁﬁe{:’iéstma ‘368 engagi?ﬂg in the

IJ).'

apertures 114 she-aie@%m is mounted to the oover 34 via a pivet arm 170 ang

bracket 171, The sjector 166 is biased against the metering memberby a SpIIng
172
Turning attention onoe again to Fig. 4, a flexible seal 1 80 is shown on the

inner side of the cover 34. This seal bears against the outer surface 110 of the

metering member 100 forming a vacuum chamber within the interior 182 of the seal

Aﬁm‘* portion 184 of the seal is spaced radially further out on the metering membey

than is the second portion 188 of the seal. In the ares of the seal first portion 184,
vacuum is spplied fo the apertures 114, causing seed fo adhered therelo, There is

1o vacuum applied o the aperfures adiacent and outside of the seal second portion
188. A port 183 in the cover 34 s aﬁameﬁﬁ to connect the inferior of the coverfo a

oosition 184 is within the vacuum chamber. Thus, the brush belt and the gjector are

working in opposition to the vacuum applied to the apertures 114 fo release the seed

from the § *‘r‘g@t&r*ng msmber,

With reference {0 Fi ig. 18, The inside of the housing 30 is shown. The hausing
ncludas a central boss 302 for the drive spindle 54, The housing also includes an
e;ﬁ%m ng 204 1o receive sasd from 2 W%“Eh“pi‘éf not shown, mounted o the oulside

f the housing snd surrounding the opsning 304, Below the operning 304, ¢
housing wall forms a ramp 306 a:afeu{i;r‘g ownward foward the lowser end 308 ¢f the

?‘s‘ﬁ:usmg; The ramp cooperaies with the inner swrface 108 of the melering member o

o
ffj
..'

i

ﬁ),

the seed pool 120. The housing includes an inward projection 310 forming a
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71 on the outside of the housing into which the upper end if the

il

cavity 314 {Fig.
delivery system 400 is placed. The projection is open at the upper end, forming a

dowrward {}ﬁ}*{%ﬂﬁ Opening 3432 from the interior of the housing 1o the exterior, This

opening 312 alfows the brush belt 424 o access the inner surfacs of the 108 of §

metering member and carry seed from the housing.

Fig. 17 ilustrates the orientation of the metering mamber and the cooperatio

of the housing 30 and meterdng membsr 100 to form a trough for the seed pool 120

at the lower end of the metering member. Fig. 17 shows the orientation of the

metering member when the sesding machine 10 is on lavel ground. Al the lower end

of ihe melering member, the sidewall 104 is inclined to the vertical such that the
inner surface 108 is at an angle d to the vertical vector 128, As illustrated in Fig. 17,

the inner surface is apoproximately 21° from verticall The orientation of the housing

adiacent the metering msmmf, forming the other side of the frough, is not ori cal.

Seed from the sesd pool 120 sits on fop of the mﬂarmﬁam 108 and & component of
the foroe of gravity is perpendicular to the inner surface 108, When cperatingon a
hiliside, if the meter is tited clockwise or counter-clockwise, as viewed in Fig. 17, the
irwier surface 108 remains Inclined and gravity still has & component perpendicular o
the inner surfacs. This is in contrast to a typical disk seed mater shown nFig. 18

with & verticslly oriented disk 320 cooperating wi ith a housing wall 322 forform a
sesd poat 324, if this meter i8 tifted counterclockwise as viewsd, seed from the po
witl aiill bear against the disk. However, if the meter is tilted clockwise, seed from the
oo will fall away from the digk, afowing for decreased metaring pedormance In
terms of seed being picked-ug by the disk. Evaluation of the meler has Shorwn
mproved meter performance on a hiliside when the angie dis as small ag 5° and as
age as 75°. Better performance is achieved when the angle ¢ is betwsen 10° and

SO° while the Gﬁi"iimum ;:séﬁf@ rmance is in the range -ﬁf 20° m 4Q°. This last rangs

"?iéme:fﬁmfac% ‘EE;%.% has an aﬁga 10 3 dm‘mwam vertical vecior ’%’ 28 in the :'z"'angsﬁs of

50° to 99° with the closer 1o 90° being the better for hand-off of seed from the
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mstEnng member 1o the brush belt. As shawn, ﬁ e angle 7 & approximalely 88°. The

{:E?Eﬁf@'s‘ ant orientations of the inner surface 108 relative 1o vartical at the sesd trough

and at the release position is accomplished with a metsr ng s member that is ng

Such variation is not possible with the flat disk metering mumbs:r shown in Fig. 18,

As desoribed above, sead is adhered to the gperfures 114 inthe “"{’s&ﬁ"ﬁﬁ

member due to the vacuum applied fo the cuter surface of the metering member

creating & pressure differential on opposite sides of the metering membar. As an

alternative 1o vacuum on the outer side of the metering member, the pressure

differential can be created by a positive prassure between the housing 30 and the
metering mermber 100. Such & system would require seals between the metering
member 100 and the housing 30 to create a positive pressure chamber. In a positive
pressure arrangement, the cover 34 only serves a8 a cover far the rotating metering

”}

it {s possible that more than one seed will be adherad o 3 glven ageriurs 1

o prevent mors than one seed at a fime from being ransferred fo the brush belt, a

sair of doubles el T nators or singuiators are alfached o the ol ising 30 along the

path of ssed from the sead pool to the release position 184, The singulators arg in

",

the form of brushes 330 and 332 (Figs. 5 and 9}, Srush 330 has bristiss exdending

e

substantially axially and brushes sead on the aperiures 114 by extending nwardly £
from the outer edge 108 of the metering mem r. The bristies of brush 330 are of

varying length, o angage the seed at several discrete iocations along the length of

the brush 330 The brush 332 has bristles axtending subsiantially radially and

};-

ENgAgINg the inner surface of the metemg mamber sidewall inside of the paddies

b to sl gmry disturb Seed on the &g}@ﬁu;& and cause excess seed to fall off. Q?}CS
amm@& the axcess seed falls back 1o the seed pool 120, The brushes can be fixed
i position or they can be adjustable o change the degres 1o whigh f?‘%%ﬁ?b&?}@:ﬁ

disturb seed on the metering mamber. A third brush 334 is shown which extend
generally radially of the metaring member. The brush 334 serves o define a
houndary to the seed pool 120, The brushes 330, 332 and 334 are mounted to the
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"%‘%mmrsg again to Fig. 10, once seed is caplured of frapped in the bristies
428, the de! i\;e*"}f system confrols the movement of seed from the seed metler to the
discha arge iocation, The seeds are held in the bristles such that the seeds can not

TIoVS .>:"e§f.af§t§ve- io the b—réaﬁea 42@ or relgtive o -mar-sseaes:s mti*:«:z ﬁeﬁ?zxs{%ws%iem;.

"?5:'3@'38@% are 5“@%&‘3 Qi aﬁ’i%si ixé“z’e top mﬁ baﬁsm of the seeds to p;‘fe?xfem. arny m&aﬁme

movement between the sesd and the brush belt. Thus, the relative position of the
seeds to one another is not affected by dynarmics of the planting unit while moving

across a field. The seed iz carried by the bristles from the upper opening 418 {o the

.l'

iower opening 418 with the movement of the seed controlied at all times by the brush
et

The lower opening 418 of the dalivery system housing Is positionad as closa
io the bottom 446 of the seed trench or furrow 448 as possible. As shown, the lower

opening 418 is near or below the soil surface 432 adiacent the seed 'fasrma&f%"he

pottom of the delivery system sne:m Id be no more than one or two inches, { 2.5-80m)

above the soil surface 432, if possible, the lower end of the delivery system should

be below the soil surface 432, The housing edge wall 410 forms an exit ramp 434 at

the lower opening 418. 8. The lower opening 418 and the ramp 434 are positioned

,r
Uy

along the curve in the belt gmt*‘t around the pulley 422, The seed, being carvied by

the bristie’s distal ends. increases in finear speed around the puliey 422 as the distal

ends of the bristies travel a greater distance around the puliey 422 than does the

Dase meamber 428 of the bell. This speed differance is shown by the two arrows 440
and 442,

At dischargs, the seed has 3 velocily shown by ihe vactor V. This velooity has
s vertical component Wy and a horizontal component Vi . The belt is operated at a
speed {0 produce & horizo ntal valocity companent Vi that is approximately equal to,
out in the opposite gdirection of, the seeding machine forward velocity shown by
arrow 408, As a resull, the horizontal velocty of the seed relative to the ground is
ero of approximately zero. This minimizes rofling of the sesg in the 3@@# trench.
Seed con be insarted into the brush bristies at essendially an infinite number

of positions. This enables the brush to be operated at the spsed necessary {o



a5

?’bj.

1)

o3
€3

CA 02831042 2013-09-23

WO 2012/134524 PCT/US2011/050373
14

produce the desired horizontal velocity component o the seed, indspendent of the

.I

sged f;mmz;?atiﬁn The seed meter, on the other hand, must be operated at a spead
that is a function of both the forward trave! speed of the seeding machine and the
'ﬁe-s;%reé sesd population. Because the belt 424 can be loaded with seed at
gasentially & v infintte number of positions, the belt speed can be opsrated
ﬁ.éf:ssf:;z:’;gpemiemiy of the sead meter speed. This is not the case with other seed defivery
systems, such as that disclosad in US patent §,681,708 where the delivery system of

Fig. 2 has a belt with flights 1 arry the seed. The belt speed must be timed 1o the

{ﬂ

seed meter spesd {0 ensure that one or more flights pass the seed meter for each
ead that is discharged d from the meter.

Yhile it is desirable to malch the seed rearward velooity o the sesding
machine forward valociy o mnmi.»:.e sead relative velogily {o the solf, with some
seed ypes, § may be necessary o operate the brush be i at a different spesd {0
gnsure the seed is discharged from the brush bristles,

"he interor of the lower portion of delivery system housing is shown in Fig.

II.I'

18. The delivery syslem housing 402 s 3 two-piece housing having an upper
housing member 480 and a lower housing member 462, The lower housing member
carvies the lower pullay 422, The lower housing member has an upwardly extending
rd portion 484 that slides within a channe! formed by walls 488 and 488 In the upper
housing member. Springs, not shown, push downward on the rod portion 484 {o bias
the lower housing member downward. The brush belt 424, wrappsd about the
putieys 420 and 422, holds the upper and lower housing members together. The bell
424 is tensioned by the springs acting on the rod portion 484, A U-shaped metal strip

,E,

x

470 is attached o the upper housing member 480 and bridges the gap 472 betwesen
the ugper and ower r housh g membears {0 g:)rwgﬁie a continuous surface for hmdmg
sead in the housing betwaen the upper opening 418 and the lower opening 418. The
metal sirip has & ‘iigba?: the upper end thereof bent over and finsﬁ,ﬁ&cs*,éanm.z»z. siot 474
i the upper housing member 480 to hold the metal strip 470 In place. i nesdad, a
fastener, such as a nut and bolf, may be placed thraugh the rod portion 484 and the
Lpper mu&mg member 480 to fix the upper and lower hm%@_mg members {ogether.

Different metering members may be usad for different seed types. The
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metering member 100 is intended for sovbeans and other crops pla nted with a fairly
closs seed spacing. Com, which is plantad at g greatsr sead spacing uses a
m@i‘eﬁm member 200 shown in Figs. 20 and 271, Metering membey 200 is
constructed in 2 similar fashion as metering member 1 00 and like components ars
given the same reference numeral with the addition of 100, However, metering
member 200 has half the number of apertures 24 38 i’he metering memwm& TG
metaring member 200 has recess 228 extending intﬁ thea idewa i gﬁé ot the guler
surface 210 of the sidewsil between each aperture 214, The recessas 226 provide
clearances for the projections 168 of the siector 168 that are atranged o be inserted

the nner surface 208 of the ssdewaii -2{}4 . Thus 'E’%"‘s%i"e*ai‘f&--&(ﬁdi‘i‘i{}ﬁ& projections 228
on the inner surface of the sidewall 204 between the apertures 214, Alte ma’fiweiy; gl
projections 228 and the paddiss 218 can be form ned as a single projections extending
from the inner surface 208,

Ancther sesd meter and delivery system combination in a planting unit is
shown in Fig, 22 taken from the parent patent application. Here, the seed metsr

1340 uses 2 Rexible belt as the metering member, Seed meter 1340 includes 8
support member 1342 mounted 1o the row unit frame by a bracket 1344, A motoy
1348 is drivingly coupled to a diive nuliey 1348, dler pulleys 1350 and 1352 are also
carried by the support member 1344, A natering bedt 1380 is w*t&;}g}eﬁ around the
vullevs with 3 sead side 13682 facing radially inwardly. Apertures 1364 extend

ool

through the belt. Features '?-3&’5@;{%&{;&‘:,f@méﬂga confronting face 1388 ars provided

-F

immediately behind the apertures 153684 in the {rava direction 1370 of the belt.

Housing 1372 is in communication with a sead source and holds a pool of seed at s

I'

iower eng ?3“?4 The belt 1360 passes the sesd upon rotation of the belt. Covering
the radially outer surface 1378 of the beit over & portion of the nelt path is & vasuum
manifold 1378, The m an ofed 1378 includes a slot (not shown) aligned with the
aperiures 1384 in the belt 1360, The manifold 1378 is conneciad {0 & vacuum pump
o oreate a lowsy pressure within the man #oid. The lower pressure inthe manifold

draws gir through the apestures 1364 in the belt, causing seed from the seed podi in



CA 02831042 2013-09-23

WO 2012/134524 PCT/US2011/050373
16

he housing 1372 (o adheare {0 the belt. Seeds are adherad o the hell in a seed
@_ssizmgg} region at the lowsr end 1374 of the housi ing 1372 and travel with the beltto a
sesd release region or position 1380, The sy putiey 1380 is slotted o provide

Gt

Co ¢S

Gearance ior the sead on the belt as the sead fravels arou nd the idier pulley. Al the

5 release position 1380, the brush belt 1312 of 2 seed delivery system 1210 sweaps
the sead off the nietering vell 1360 and moves the seed to the *‘é‘iu rrow in the soil as
gesiibed previously. 'Tihe*f::@nfmhiimfa.{:‘e. 1388 of the features 1388 again assist in
pushing the seed info the brush belt 1312, At the release position 1380, the seed

site 1362 of the bell is facing downward such the ssed is hanging benesth the belt

i,
3
o}

L8

£33
€2

NANGING ssed as shmwn and ﬁ-e&créb&d n cormection with Fias, 10 and 22 orients the
sead metering member for efficient access {0 the me tering member by the seed

. -

Aalivery ;;aze#-s'i%‘;em, this faciiitales consistent hand-off of seed to the delivery systam.

10 Having describad the seed meter and delivery system, i L will bacome apparent

that various modificatio it be made without departing from the scope of the
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CLAIMS.

1. A planting unit for a seeding machine comprising:

a seed meter having a metering member with a sidewall having inner and
outer surfaces and apertures extending through the sidewall to which seed is
adhered to sequentially move individual seeds to a release position at which the
inner surface of the sidewall is facing downward such that the seed Is hanging
beneath the sidewall; and

a mechanical seed delivery system taking seed from the metering member
at the release position and moving seed from the seed meter to a discharge

location adjacent a seed furrow formed in soil beneath the seeding machine.

2. The planting unit of claim 1 wherein the delivery system comprises a brush
belt having bristles that sweep over the metering member sidewall at the release
position to take seed from the metering member and move the seed to the

discharge location.

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

metering member.
4. The planting unit of claim 2 wherein the brush bristies sweep seed over the
sidewall in a direction that is between 50° and 80° to the direction of travel of the

seed on the metering member.

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

at distal ends of the bristles.

CA 2831042 2017-10-30
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0. The planting unit of claim 2 wherein the metering member includes a
projection behind apertures in a direction of rotation of the metering member, the

projections adapted to push seed into the bristles of the brush belt.

7. The planting unit of claim 1 wherein the seed meter includes a housing
which together with the metering member is adapted to hold a seed pool at a lower
end of the metering member with the release position boated above a portion of the

seed pool.

8. A planting unit for a seeding machine comprising:

a seed meter having a metering member with a sidewall having inner and
outer surfaces and apertures extending through the sidewall, the metering member
adapted to adhere seed to the apertures to sequentially move individual seeds to a
release position at which the inner surface of the sidewall is facing downward such
that the seed is hanging beneath the sidewall; and

a mechanical seed delivery system taking seed from the metering member
at the release position and moving seed from the seed meter to a discharge
location adjacent a seed furrow formed in soil beneath the seeding machine;

wherein the delivery system comprises a brush belt having bristles that
sweep over the metering member sidewall at the release position to take seed from
the metering member and move the seed to the discharge location; and

wherein the metering member includes a projection behind apertures in a
direction of rotation of the metering member, the projections adapted to push seed
into the bristles of the brush belt.

CA 2831042 2017-10-30
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