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(57) ABSTRACT 

An air seed meter having a rotating disc With seed openings 
arranged in a circumferential pattern includes a holder 
adapted to be mounted to the meter housing and carries tWo 
balls spring-biased to reciprocate and enter the seed openings 
as they pass and clear debris from the openings. The balls may 
also engage dimples on the seed disc located between seed 
openings or groups of seed openings (in the case of a hill drop 
planter) in the disc as it rotates to cause vibration in the disc to 
promote the release of seeds as they exit the vacuum chamber. 

10 Claims, 4 Drawing Sheets 
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AIR SEED METER WITH DEBRIS CLEARING 
DEVICE 

RELATED APPLICATION 

This application claims the bene?t of US. Provisional 
Application No. 60/974,957 ?led Sep. 25, 2007 for “AIR 
SEED METER WITH DEBRIS CLEARING DEVICE”. 

FIELD OF THE INVENTION 

The present invention relates to air seed meters for agricul 
tural planters. A typical air seed meter has a disc With aper 
tures for securing and releasing seed in predetermined spaced 
relation from a seed reservoir to a delivery area. More par 
ticularly, the invention relates to a device Which may be 
located immediately doWnstream of the seed release area for 
clearing debris from the seed openings, While generating 
vibrations adjacent the area of seed release to facilitate 
release. 

BACKGROUND OF THE INVENTION 

An air seed meter includes a reservoir for receiving and 
storing seed for planting, and a vacuum chamber Which is 
typically evacuated by a poWered fan, creating a partial 
vacuum (i.e. a sub-atmospheric pressure) on a disc having 
seed apertures and mounted for rotation betWeen the seed 
reservoir and the vacuum chamber. Thus, seeds are secured to 
the rotating disc by differential air pressure, and released as a 
seed opening securing the seed passes out of the vacuum 
chamber and is exposed to the atmosphere. 

There are many different types of debris smaller than seeds 
Which may interfere With the ef?cient and accurate operation 
of this type of meter. These particles may include burrs from 
cotton plants, fragments of seed chipped off from handling 
and not separated from the seed, fragments created in the 
meter itself, or other remnants or plugs capable of being 
lodged in a seed opening secured by the pressure differential, 
and either affecting (i.e. diminishing) the desired retaining 
value of the vacuum, or preventing the seed from being 
lodged in a seed opening. Moreover, foreign material may 
also be found mixed in the seed as the farmer purchases it. 
Thus, there are many types of undesired foreign material 
other than seed remnants and chips Which may interfere With 
the accurate, e?icient operation of an air seed meter, primarily 
because this type of meter relies on a source for suctioning air 
or compressing air to secure the seeds to a rotating seed disc 
for the purpose of spacing, singulation and delivery of the 
seed and the pressure differential across a seed opening has a 
tendency to gather debris and convey it through a seed open 
ing, but the debris may get caught in the seed opening. 

It is thus desirable to clear debris (Which is broadly 
intended to include all undesired seed remnants, foreign 
material, “burrs” or other particulate matter other than seed 
Which may tend to plug or accumulate in the seed openings). 

Different types of solutions to this debris problem have 
been proposed, such as the use of compressed air to clean the 
seed disc openings. Some prior attempts to solve this problem 
have required the use of supplementary poWer, such as the 
compressed air mentioned, or that the clearance devices be 
permanently attached to the meter. 

SUMMARY OF THE INVENTION 

The present invention includes a passive device (i.e., not 
poWered) Which is adapted to be manually mounted to or 
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2 
removed (i.e., Without tools) from the housing of an air seed 
meter of the type disclosed in US. Pat. No. 7,093,548, the 
disclosure of Which is expressly incorporated herein by ref 
erence in its entirety 
The clearing device is used to clear seed remnants or other 

debris from the seed openings in the seed disc after the seeds 
have been singulated and released for deposit in the furroW. 
The same device may be used With detents (i.e. not “through 
holes”, as are seed openings in an air seed meter) in the disc 
to generate vibrations in the seed disc adjacent the seed 
release point to promote the release of seeds. 
The instant clearing device includes a base or block pref 

erably having tWo bores, each receiving a coil spring and a 
ball, and a retainer for securing the balls in their respective 
bores While permitting them to move into an aligned seed 
opening independently of each other. Each ball is biased by its 
associated spring to engage the seed opening (or detent). The 
retainer is positioned adjacent the vacuum side of the seed 
disc immediately doWnstream of the seed release area, such 
that as the disc rotates to deliver seeds from the seed reservoir 
to the seed discharge chute, and the seed is released, a ?rst ball 
enters a seed opening to clear it of remnants, or dislodge a 
plug, While the second ball rides on the surface (i.e. the 
vacuum side) of the disc. As the disc continues to rotate, the 
?rst ball is forced out of that seed opening to ride on the 
vacuum side of the disc; and the second ball then enters the 
same opening to clear any remaining debris. Each time a ball 
is forced into or driven out of a hole (or detents, to be 
described), vibration is sent up in the disc. The vibration 
assists in releasing the next seed exiting the vacuum chamber 
and loosening lodged debris. 
A series of tufts of brush bristles may be secured in the base 

of the clearing device, and positioned to brush the seed holes 
and arranged to clear any loosened or remaining debris. The 
debris clearing device includes a clamp Which permits it to be 
mounted to the meter housing, or removed from it, by hand, 
Without the need of tools 
The movable ball arrangement may also be used in certain 

applications (such as cotton seeds or in hill drop planters) and 
cooperating With dimples (i.e., not through-holes) betWeen 
the seed holes to create additional vibration or “chatter” adja 
cent the seed discharge area to promote the release of seeds 
and debris as the seed holes exit the vacuum chamber. Other 
features and advantages Will be apparent to those skilled in 
the art from the folloWing description of the illustrated 
embodiment, accompanied by the draWings, in Which the 
same reference numeral, Will refer to the same element in the 
various vieWs. 

BRIEF DESCRIPTION TO THE DRAWINGS 

FIG. 1 is an elevational front vieW of the vacuum cover and 
seed disc of an air seed meter incorporating the present inven 
tion; 

FIG. 2 is an upper, right side perspective vieW of a complete 
seed meter; 

FIG. 3 is a perspective vieW of a debris clearing device 
incorporated in the seed meter of FIG. 1 With some of the 
components shoWn in exploded relation; 

FIG. 4 is a perspective vieW similar to FIG. 3, but With the 
elements of the debris clearing device shoWn in assembled 
relation 

FIG. 5 is a side elevation vieW of the meter of FIG. 2 With 
the vacuum cover removed for clarity, and the debris clearing 
device in an operative position; and 
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FIG. 6 is a fragmentary cross sectional vieW of the debris 
clearing device and seed disc, taken along sight line 6-6 of 
FIG. 5. 

DETAILED DESCRIPTION OF THE 
ILLUSTRATED EMBODIMENT 

Referring to FIGS. 1 and 2, reference numeral 10 generally 
designates an air seed meter as described in US. Pat. No. 
7,093,548 issued Aug. 22, 2006 but Which does not have a 
debris clearing device such as described herein. The meter 
includes a vacuum cover 11 Which de?nes a vacuum chamber 

13 Within the vacuum cover 11, and a seed housing 12 (FIG. 
2) Which provides a reservoir for holding seed delivered under 
gravity through an opening 14 (FIG. 2), and is removably 
coupled to the vacuum cover 11. The vacuum cover 11 and 

seed housing, When assembled, form a meter housing. 
An opening 15 of the vacuum housing is typically coupled 

to an exhaust conduit Which, in turn, communicates With a fan 
or other air suction device for draWing air from Within the 
vacuum chamber 13. The vacuum chamber and seed reservoir 
are separated, and each is partially de?ned by a seed disc 16 
(FIGS. 1 and 5) Which, in the illustrated embodiment, is 
provided With a series of seed openings such as those desig 
nated 17 Which are through-holes located at the same radius 
from the center of the disc and circumferentially spaced apart, 
and typically located adjacent the perimeter of the seed disc. 
The seed openings 17 may, in some instances, be located on 
the perimeterithat is, they may not be closed openings, but 
rather open into the perimeter of the disc, but nevertheless 
extend through the disc. 

In the illustrated embodiment, the meter is of the type 
referred to as a “hill drop” meter. That is, the meter drops a 
plurality or group of seeds (e.g. three, in the illustrated 
embodiment) at approximately the same time, and they are 
deposited in a group. The seeds of each group are closely 
spaced; and the spacing betWeen adjacent groups of seeds is 
greater, as determined by the speci?c application and disc 
selected. In this case, the groups of three seed openings are 
separated by groups of detents or dimples 19 Which are also 
three to a group in the illustrated embodiment. The detents 19 
do not extend through the disc 16, so there is no suction to 
retain any seed or material in the detents. Rather, the detents 
are used to generate vibration in the disc adjacent the point of 
seed release, as Will be clear from subsequent description, to 
facilitate release of seed or debris in nearby seed openings as 
the seeds pass outside the vacuum chamber. This is some 
times referred to as the seed release area. The seeds are free to 
fall because the spring-biased balls are preferably located 
immediately doWnstream (in the direction of disc rotation) of 
the seed release area. 

In the embodiment illustrated in FIGS. 1 and 5, the seed 
disc 16 rotates in a counter-clockWise direction, and the sur 
face or side 18 of the seed disc 16 Which is seen by the 
observer is referred to as the “vacuum side” because it par 
tially de?nes a vacuum chamber 13 Within the vacuum cover 
11 (FIGS. 2 and 5). The vacuum chamber 13 extends circum 
ferentially about the seed disc from a ?rst or beginning end 
Wall 20 (FIG. 1) to a terminating end Wall 21. The vacuum 
cover 11 is provided, as seen, With mounting apertures such as 
that designated 24 for removably mounting to studs on the 
seed housing 12 Which provides a reservoir for the seed Which 
is delivered under gravity to the seed reservoir via opening 14. 
Individual seeds are picked up by the seed openings 17 as the 
openings pass through the seed reservoir and are subjected to 
the suction or vacuum. The seeds are held in the seed open 
ings of the disc 16 by the pressure differential across the disc. 
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4 
Typically, some device may be employed to insure that only a 
single seed occupies a seed opening in the disc. These devices 
are called singulators, and the one shoWn in FIG. 5 and 
described in more detail in the above-referenced application 
is generally designated 23. 
As a seed opening passes beneath the terminating end Wall 

21 of the vacuum chamber, the vacuum side of the disc is 
exposed to the atmosphere so that there is no pressure differ 
ential securing seed to its associated seed opening. The seed 
then releases from the disc and moves, under gravity and 
centrifugal force, aWay from its associated seed opening and 
into a delivery chute, the initial portion of Which is seen at 22 
in FIGS. 2 and 5, for delivery to a seed furroW formed by the 
planter. A cover 22A is ?xed to the chute (see FIG. 2) to form 
a closed channel to a seed delivery tube (not shoWn). As Will 
be apparent to those skilled in the art, the seed meter shoWn in 
FIG. 1 is a meter for an individual roW unit. A number of such 
roW units are mounted, generally at uniform lateral spacing, 
along a planter frame, forming a typical roW crop planter. 

To summarize the operation of the meter shoWn in FIG. 1, 
as the seed openings 17, traveling counter-clockWise as seen 
in FIG. 1, pass beneath the start Wall 20 of the vacuum cover 
11, the openings are subjected to a partial vacuum or suction. 
Seeds on the opposite or reservoir side of the disc are thus 
secured to the openings, at least partially blocking them and 
heldby the differential air pressure across the disc 16. Mecha 
nisms or devices typically are employed to insure that only a 
single seed occupies the seed opening, such as the singulator 
shoWn at 23 in FIG. 5; and the disc continues to rotate until the 
seed and its associated opening pass beyond the terminating 
end Wall 21 of the vacuum chamber at Which time the seed is 
released, as described above. Thus, in the gap of the vacuum 
cover 11 betWeen the terminating end Wall 21 and the ?rst end 
Wall 20, the differential pressure across the disc is minimal 
(assuming the pressure in the seed reservoir is properly equal 
iZed With atmospheric pressure). It is in this gap, and prefer 
ably immediately doWnstream (e.g. l0°-20o radial) of the 
terminating end Wall 21 of the vacuum chamber that the ?rst 
ball of a debris clearing device 27 (constructed according to 
the present invention) is preferably located. 

It Will be observed that vibrations generated by the debris 
clearing device 27 on the disc to facilitate release of the seed, 
are generated at a location immediately doWnstream of the 
release point of the seed, and, therefore, are most effective. In 
the illustrated embodiment, the debris clearing device 27 is 
mounted on an extension Wall 26 of the vacuum cover 1 1. The 
Wall 26 extends betWeen the start Wall 20 and the end Wall 21 
of the vacuum chamber 13. The bottom of extension Wall 26 
is spaced axially from the vacuum surface 18 of the rotating 
seed disc 16, and serves as a support for removably mounting 
the device 27. As Will be described, the clearing device 27 
may be mounted or removed manually, Without the need for 
tools by means of an integral clamp. 

Turning noW to FIGS. 3 and 4, reference numeral 30 gen 
erally designates a block or base Which may be formed of 
plastic and therefore molded to the desired or illustrated 
shape, With suitable cavities for conserving material, While 
providing the desired strength and durability. 

Integrally molded With the block 30 is a clamp, for mount 
ing the clearing device, including a pair of feet 31, 32 Which 
are spaced from a Wall 33 of the base 30 to de?ne recesses 35, 
36 (FIG. 3) for coupling the clearing device to the outer edge 
28 (i.e. closest to the vieW in FIG. 1) of the extension Wall 26 
(FIG. 2) of the vacuum cover 11. The Wall 33 of device 27 may 
be segmented (FIG. 3) and faces the center of the seed disc 
When the debris clearing device 27 is assembled to the 
vacuum cover, so it may be referred to as an “inner” Wall. See, 
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FIG. 2. Spaced centrally or inwardly from the Wall 33 is 
another larger, opposing mounting foot 39 (FIG. 4) formed on 
an inwardly extending support member 38, located betWeen 
the feet 31, 32, a foot 39 is formed on the distal end of support 
member 38. The foot 39 is spaced from the Wall 33 to grip the 
inner edge 29 of the extension Wall 26 (FIG. 2) of the vacuum 
cover 11. Thus, the debris clearing device 27 may be manu 
ally assembled to (in a snap ?t), or removed from the exten 
sion Wall 26 of the vacuum cover 11. The distal end of the 
mounting foot 39 is beveled at 37 (FIG. 3) to permit the device 
to be manually mounted to the vacuum cover by assembling 
the feet 31, 32 ?rst, to the outer edge 28 of the extension Wall 
26; and then rotating the body of the base 30 toWard the center 
of the meter until foot 38 rides over and then snaps into 
engagement With the opposing inner edge 29 of the extension 
Wall 26, With the spacings 35, 36 and 40 being siZed to 
snuggly engage the associated edges of the extension Wall 26, 
forming a clamp to attach the clearing device 27. 

Still referring to FIGS. 3, 4 and 6, and realiZing that the 
debris clearing device 27 is typically used as seen in FIG. 2, at 
the bottom of the base 30 as shoWn in FIG. 3, there are formed 
tWo openings 43, 44 Which are bores for receiving, respec 
tively, coil springs 45, 46. Beneath the coil springs 45, 46 
there are located balls 48, 49 Which are received in openings 
50, 51 of a retainer member 52. The side Walls of the openings 
50, 51 are cylindrical and of su?icient diameter to permit the 
balls 48, 49 to reciprocate freely in the openings. The springs 
45, 46 bias the balls 48, 49 toWard the disc. The edges ofthe 
openings 50, 51, hoWever, are reduced as at 53, 54, respec 
tively, for retaining the balls 48, 49 Within the retainer mem 
ber 52. The retainer member 52 is secured to the base 30 by 
means of a threaded fastener 56 received in an internally 
threaded bore 58 formed in the base 30 facing the vacuum side 
of the seed disc 16. 
A series of tufts or bristles designated 59 in FIGS. 3 and 4 

may be secured into associated openings in the surface 41 of 
the base 30, doWnstream (in the direction of disc rotation) of 
the balls 48, 49. 

It Will be appreciated that the balls 48, 49 are urged by the 
springs 45, 46 in an inWard axial direction relative to the axis 
of rotation of the disc 16 (i.e., into the plane of the page of 
FIG. 1). 

In operation, referring to FIG. 1, as the seed openings exit 
the vacuum chamber by passing beneath the terminating end 
Wall 21, as described above, the seeds are released and the 
seed openings 17 pass beneath the debris clearing device 27. 
Initially, the seed openings encounter the ?rst ball 48 Which is 
urged by compression of the coil spring 45 into the seed 
opening vacated by the released seed. The ball is larger than 
the seed opening, so only a portion of the ball enters the 
opening and pushes any debris aWay from the opening Where 
the debris is free to fall under gravity and disposed of since the 
removal action takes place in the gap betWeen the start and 
end Walls of the vacuum chamber. At this time the second ball 
49 rides on the vacuum surface of disc 16 and enters a detent 
19. As the disc rotates, the individual seed opening 17 then 
passes beneath the second ball 49 Which repeats the clearing 
action of the ?rst ball. It has been found that the use of tWo 
balls in succession is effective in clearing debris from the seed 
openings. The balls may be placed on center With the seed 
openings (i.e. relative to the distance from the axis of rotation 
of the disc), hoWever, the circumferential spacing of adjacent 
seed openings is different from the circumferential spacing of 
the balls so that only one ball “snaps” into a seed opening at 
a time. This increases the vibration in the area of seed release 
to promote the release of seeds. The tufts of brush bristles 59 
may be advantageously included, even though not necessarily 
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6 
needed, to clear or brush aWay any debris that may adhere to 
the surface of the disc of the seed openings and to assist in 
removing any remaining debris. 
The embodiment illustrated in FIG. 5 is directed to a hill 

drop planter intended to plant a plurality of seeds in a group, 
but the invention is useful in other seed meters as Well. In this 
case, the seed openings 17 are arranged in groups of three 
cells in succession, folloWed by three detents 19 (FIG. 5). In 
short, each ball enters three seed openings, and then three 
detents; and this action continues. The second ball has the 
same operation, folloWing the ?rst ball because the balls, seed 
openings and detents, if any, are all centered at the same 
radius related to the center of the disc and the circumferential 
spacing (i.e. the angular separation) is uniform for all open 
ings and detents. In this embodiment, the circumferential 
spacing of cells and detents may be uniform, With the circum 
ferential spacing of the balls is slightly less. 

Referring to FIG. 6, the ball 49 has entered a seed opening 
49 to clear it, and the ball 48, having passed over three seed 
openings, has entered a detent 19 to create a vibration in the 
disc immediately doWnstream of the point at Which a seed is 
being released (i.e., to the left in FIG. 6). Compare FIG. 5, in 
Which the point of seed release is in the general area desig 
nated 60. 

Other con?gurations and combinations of detents and seed 
openings Will depend on the application. And not all applica 
tions Will require the use of detents, so that they may be 
eliminated and only seed openings are formed in the disc. 

Having thus disclosed in detail an illustrated embodiment 
of the invention, persons skilled in the art Will be able to 
modify certain aspects of the structure Which has been dis 
closed and to substitute equivalent elements for those 
described While continuing to practice the principal of the 
invention; and it is, therefore, intended that all such modi? 
cations and substitutions be covered as they are embraced 
Within the spirit and scope of the appended claims. 
The invention claimed is: 
1. An air seed meter comprising: 
a meter housing; 
a seed disc mounted for rotation Within said meter housing 

and cooperating With said meter housing to de?ne a seed 
reservoir and a vacuum chamber, said disc having a 
vacuum side facing the vacuum chamber and including 
seed openings spaced circumferentially about the disc; 
and 

a holder ?xed to said housing including at least one ball 
riding on a surface of said disc aligned With said seed 
openings, said ball located and biased to enter said seed 
openings seriatim on the vacuum side of said disc as said 
disc rotates, to clear debris from said seed openings. 

2. The seed meter of claim 1 Wherein said meter housing 
includes a seed housing providing a reservoir for seed; and 

a vacuum cover at least partially enclosing said vacuum 
side of said disc and providing said vacuum chamber 
inducing a pressure differential across seed openings 
passing Within said vacuum chamber, said vacuum cover 
including an end Wall de?ning the end of the vacuum 
chamber. 

3. The seed meter of claim 2 Wherein said holder includes 
?rst and second bore holes radially aligned With seed open 
ings of said disc; a ?rst ball located in the ?rst bore hole and 
a second ball located in the second bore hole; and ?rst and 
second springs in said ?rst and second bore holes respectively 
for biasing said ?rst and second balls respectively into forced 
contact With the vacuum side of the disc. 

4. The seed meter of claim 3 further including at least one 
detent located adjacent to and doWnstream of an associated 
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seed opening whereby each of said balls enters a seed hole in 
sequence to clear debris and then engages a detent to create 
vibration in the disc adjacent a location at Which the seed is 
released from the disc. 

5. The seed meter of claim 3 Wherein said vacuum cover 
includes an extension Wall extending betWeen said end Wall 
and a start Wall of the vacuum housing, and further compris 
ing: 

a clamp on said holder for attaching to said extension Wall 
downstream of the location at Which said seed openings 
pass beneath said end Wall of the vacuum cover. 

6. The meter of claim 5 Wherein said clamp is manually 
mountable to and removable from said meter Without the need 
for tools, and may be attached to said meter adjacent a loca 
tion Where said disc exits said meter housing. 

7. In an agricultural seed meter having a housing; 

a disc mounted for rotation in the housing and cooperating 
With the housing to de?ne a seed reservoir and a vacuum 
chamber having a start Wall and an end Wall, the disc 
having a plurality of seed openings extending circum 
ferentially about the disc; 

at least one detent in the vacuum surface of the disc adja 
cent at least one seed opening; 
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8 
a holder ?xed to the housing on the vacuum side of said disc 

and including at least one bore hole extending transverse 
to the plane of the disc; 

a ball mounted in said bore hole of said holder; and 
a spring in saidbore hole for urging said ball in contact With 

a vacuum side of said disc and in alignment With said 
seed openings and adjacent said end Wall of said vacuum 
chamber, said ball entering the seed opening and detent 
seriatim to clear the seed openings of debris, and to 
facilitate the release of seeds from seed openings adja 
cent the detent. 

8. The meter of claim 7 including a plurality of detents 
spaced circumferentially about said disc in alignment With 
said seed holes, Wherein said detents and seed openings are 
located at substantially the same distance from the axis of 
rotation of the disc. 

9. The meter of claim 8 Wherein a plurality of seed open 
ings spaced apart at uniform circumferential spacing is adja 
cent a plurality of detents spaced apart at uniform circumfer 
ential spacing. 

10. The meter of claim 8 Wherein the circumferential spac 
ing of adj acent seed openings is different than the circumfer 
ential spacing of adjacent detents. 

* * * * * 


