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1 SEED METER

2 BACKGROUND
3 In recent years, growers of corn and other crops have recognized an increased
4 need to plant one seed at a time (i.e., “singulate” seeds) at the appropriate spacing due to
5 increased seed and crop input prices as well as an increased ability to monitor the
6 economic impact of skips, doubles or misplaced seeds using modern planter monitors.
7 For these reasons modern seed meters have been developed including features which
8 improve the singulation of seeds. However, each added feature increases the amount of
9 time that the user must spend replacing wear parts or making other adjustments prior to
10 or during planting operations. Due to weather and other factors, the available time to
11 plant corn and other crops is often extremely limited, with each planter required to cover
12 hundreds of acres while limited to a planting speed of approximately five miles an hour.
13 Thus there is a need in the art for a seed meter having improved singulation
14 capability but being easily repaired or modified by the user.
15 BRIEF DESCRIPTION OF THE DRAWINGS
16 FIG. 1 illustrates a single row unit of a conventional row crop planter.
17 FIG. 2 is a perspective view of a seed meter.
18 FIG. 3 is a perspective view of a seed meter with certain components removed.
19 FIG. 4 is a perspective view of a seed housing of a seed meter and singulator.
20 FIG. 5 is a front elevation view of a seed housing of a seed meter.
21 FIG. 6 is another perspective view of a seed housing of a seed meter and an
22 associated singulator.
23 FIG. 7 is a perspective view of a seed housing of a seed meter with the seed
24 singulator removed.
1
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FIG. 8 is a partial front elevation view of a seed housing of a seed meter with the

seed singulator removed.
FIG. 9 is a rear elevation view of a seed meter.

FIG. 10 is a rear elevation view of a seed meter with certain components

removed.

FIG. 11 is a rear elevation view of a seed meter with further components

removed.

FIGs. 12A-12D are perspective views of a seed singulator and axial spring.
FIGs. 13A-13B are perspective views of a seed housing of a seed meter.
FIG. 13C is a partial perspective view of a seed housing of a seed meter.

FIG. 14 is a perspective view of a seed disc, vacuum seal and ejector wheel

assembly.
FIG. 15 is a perspective view of a vacuum cover and vacuum seal.
FIG. 16 is a perspective view of a vacuum cover.
FIGs. 17A-17B are perspective views of an ejector wheel assembly.
DETAILED DESCRIPTION

Referring now to the drawings, wherein like reference numerals designate
identical or corresponding parts throughout the several views, FIG. 1 illustrates a single
row unit 10 of a conventional row crop planter. As is well known in the art, the row units
10 are mounted in spaced relation along the length of a transverse toolbar 12 by a parallel
linkage 14 which permits each row unit 10 to move vertically independently of the
toolbar and the other spaced row units in order to accommodate changes in terrain or
upon the row unit encountering a rock or other obstruction as the planter is drawn

through the field. Each row unit 10 includes a frame 16 which operably supports a seed
2
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hopper 18, a furrow opening assembly 20, a seed meter 100, a seed tube 46 and a furrow

closing assembly 50.

The furrow opening assembly 20 comprises a pair of furrow opening discs 22
which are rotatably mounted on shafts 26 secured to a shank 30 comprising a part of the
row unit frame 16. The furrow opening assembly 20 further comprises a pair of gauge
wheels 32 rotatably supported by gauge wheel arms 35 also secured to the frame 16. As
the planter is drawn through the field, the rotating discs 22 cut a V-shaped furrow 40
through the soil surface 36. The egress end of the seed tube 46 is disposed between the

rearwardly diverging furrow opening discs 22.

In operation, as the planter is drawn through the field along direction of travel 38,
the seed hopper 18 communicates a constant supply of seeds 42 to the seed meter 100.
The seed meter 100 meters or dispenses individual seeds 42 at regularly spaced intervals
into the seed tube 46. The seed tube 46 directs the seeds downwardly and rearwardly
between the diverging furrow opening discs 22 before depositing the seeds into the V-
shaped furrow 40. The seeds are then covered with soil by the furrow closing assembly
50. A seed sensor 60 detects the passage of seeds through the seed tube 46 as is known in
the art.

A novel seed meter 100 is illustrated in the remaining figures. Referring to FIGs.
2 and 3, the seed meter 100 includes a housing comprised of vacuum cover 110 and seed
housing 105. As described further herein, the seed meter 100 functions by selecting one
seed at a time from seeds communicated into the seed housing 105 and depositing each

seed into seed exit 180.

A vacuum inlet 115 is coupled to the vacuum cover, placing the interior of the
vacuum cover in fluid communication with a vacuum source (not shown) such as a

vacuum impeller.

The seed housing 105 includes pivots 113 and tabs 103. When assembled, the
tabs 103 extend through holes in the vacuum cover 110 such that retaining springs 108

may be biased against pivots 113 and tabs 103 to retain the seed housing in position
3
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against the vacuum cover.

Referring to FIG. 3, the seed meter 100 is shown with the vacuum cover 110 and
other components removed for clarity. A shaft 183 is rotatably coupled to bearings 184,
which are held in place by the vacuum cover 110. Bearings 184 are held in place by the
vacuum cover 110. A drive plate 186 is coupled to and rotates with the shaft 183. Drive
plate 186 is releasably coupled to seed disc 120. Seed disc 120 includes apertures 122
and preferably includes drive teeth 121. In operation, the seed disc 120 may be rotated
by a driven gear (not shown) coupled to drive teeth 121 (as described further herein) or
by a driven shaft (not shown) coupled to an adapter 185 (FIG. 2) mounted to the shaft
183.

Turning to FIG. 4, the interior of the seed housing 105 is shown. A brush 112 is
mounted to seed housing 105 such that its bristles contact the surface of seed disc 120. A
singulator 130 is mounted to the seed housing 105 (as described further herein) such that

the singulator contacts the seed disc 120.

Referring to FIGs. 5, 6, and 13A-C, seed is communicated into the seed meter 100
beneath the baffle 160. Seed collects in the seed housing 105 beginning above the seed

removal door 150.

The height of baffle 160 may be adjusted along guides 164 and 166. The baffle
160 is mounted to the seed housing 105 by rivet 162, which extends outside the seed
housing 105 (as best seen in FIG. 13C) and may be moved vertically by the operator
along a notched slot 117 without disassembling the housing. Each notch in slot 117 is
sized to hold the rivet 162 in place such that the operator can select the height of baffle
160 by pushing the rivet up and down. As illustrated, visual indicators (e.g., 1 through 4)
may be printed adjacent to various positions of the rivet 162 (corresponding to various

heights of baffle 160) for ease of reference.

As best seen in FIG. 13C, the seed removal door 150 may be selectively removed
by the operator to remove seed from the seed housing 105. When the seed meter 100 is

in use, the seed removal door 150 is biased against the seed housing 105 by the spring
4
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member 152, which is pivotally mounted to the seed housing 105 at the pivot 154. To
remove seed from the housing, the operator may pull the seed removal door 150 away
from the seed housing 105 (bending the spring member 152) and rotate the seed removal
door about the pivot 154. The seed removal door 150 preferably extends to the lowest
portion of the seed chamber within the seed housing 105 such that all or substantially all
seeds within the seed chamber may be removed from the seed meter 100 by moving seed

removal door 150,

Referring to FIGs. 6-8, the singulator 130 is releasably mounted to the seed
housing 105 so as to bias the singulator against the seed disc 120 while allowing the
singulator to “float” both axially and longitudinally with respect to the axis of rotation of
the seed disc. The singulator is releasably coupled to axial spring 137 by attachment ears
139. The axial spring 137 is preferably made of a material (e.g., spring steel) which is
elastically deformable. The axial spring 137 is mounted to bosses 142. The bosses 142
are sized such that the singulator 130 is biased against the face of the seed disc 120 when
the seed disc is in its normal position. Thus when the seed disc 120 is deflected axially
away from the vacuum cover 110, the tension in axial spring 137 increases, allowing the
singulator to remain in contact with the seed disc without interfering with the rotation of
the seed disc. Likewise, when the seed disc is deflected axially toward the vacuum cover
110, the tension in axial spring 137 decreases such that the singulator remains in contact

with the seed disc.

Radial spring 111 is mounted to the seed housing 105 such that in operation, the
radial spring biases the singulator radially against the seed disc 120 when the seed disc is

in its normal position.

It should be appreciated that the user may wish to replace singulator 130 in order
to choose a different lobe configuration for different seeds or due to wear on the
singulator lobes. Using the seed meter 100 described herein, the operator may easily
remove the singulator 130 by pulling the singulator away from the axial spring 137 with
sufficient force that the attachment ears 139 deflect away from each other and release the

singulator. Likewise the operator may replace the singulator 130 by pressing the
5
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singulator between the attachment ears 139 with sufficient force that the attachment ears
first deflect away from each other to allow the singulator between them and then return to
a relaxed state in which the singulator 130 is again secured to the axial spring 137. In
this way the singulator 130 may be easily removed and replaced without the use of tools
and without removing or changing the location of axial spring 137, which remains in the
correct location to bias the singulator 130 against the seed disc 120 while allowing the

singulator 130 to “float” with deflections or curvatures of the seed disc.

Referring to FIGs. 12A-D, the singulator 130 is illustrated in detail attached to the
axial spring 137. The singulator 130 includes base 133, arms 136, upper lobe plate 134
and lower lobe plate 132. The upper lobe plate includes three singulation lobes, while the
lower lobe plate includes two singulation lobes.” In operation, attachment ears 139 grasp
the base 133. It should be appreciated that other configurations of the singulator 130

could be used to achieve the objectives described herein.

Referring to FIGs. 10 and 11, the seed meter 100 is illustrated with the seed
housing 105 and other components removed so that the singulator 130 may be seen in its
preferred location biased against the seed disc 120. For clarity, only the upper and lower
lobe plates 132 and 134 are shown in FIG. 11. In operation, the seed disc rotates in the
direction indicated by arrow 129. As the seed apertures 122 turn through the seed
reservoir at the bottom of the seed housing 103, they are placed in fluid communication
with the vacuum source such that one or more seeds become entrained in the apertures.
As the seed-bearing apertures rotate between the lobe plates 132 and 134, the lobes
contact the seeds so as to remove any additional seeds, leaving one seed per aperture.
After the apertures 122 rotate past the 3 o’clock position as seen in the perspective of
FIG. 11, the apertures are no longer in contact with the vacuum source and the seeds are

released into seed exit 180.

Referring to FIGs. 14-16, the vacuum cover 110 includes a continuous mounting
groove 192 into which a vacuum seal 190 is press fit. In operation, the vacuum seal 190
is pressed against the seed disc 120 and the interior of the vacuum seal is in fluid

communication with the vacuum inlet 115 (FIG. 1) such that the apertures 122 located
6
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within the vacuum seal 190 are placed in fluid communication with the vacuum source.

It has been found that seeds or partial seeds may become lodged in the seed
apertures 122 even after the apertures pass the seal 190 such that no vacuum is imposed.
This is undesirable because when the apertures re-enter the seed reservoir an additional
seed may not be entrained in an aperture holding a seed. Thus, referring again to FIGs.
14-16, a seed ejector assembly 170 is preferably mounted to the vacuum cover 110. The
seed ejector assembly 170 includes a shaft 174, a mounting clip 172, a lever arm 175 and
an ejector wheel 176 having plungers 177. The ejector wheel 176 is rotatably coupled to
the lever arm 175. The lever arm is rotatably coupled to the shaft 174. The shaft is
rotatably received within the mounting clip 172. As best seen in FIG. 15, the mounting
clip 172 is attached to mounting port 179, which is preferably formed integrally with the
vacuum cover 110. As best seen in FIG. 14, as the seed disc 120 rotates, the ejector
wheel 176 rotates and the plungers 177 enter each seed aperture 122, knocking out any
seeds, partial seeds or debris in the seed apertures. A compressed spring (not shown) is
preferably disposed between the lever arm 175 and the vacuum cover 110 (e.g., having a
first end held in place at a first end by knob 173 on the lever arm and having a second end
held in place by cavity 177 in the vacuum cover) in order to bias the ejector wheel 176

against the seed disc 120.

It should be appreciated that the user may wish to remove the seed ejector
assembly 170 or replace it due to due to wear on the ejector wheel 176 or for other
reasons. As illustrated in FIGs. 16, 17A and 17B, the mounting clip 172 may be easily
removed from and reattached to the mounting port 179 without the use of tools. The
mounting port 179 includes apertures 196 and tab 195. Mounting clip 172 includes rigid
hooks 197 and resilient hook 198. During installation, the user first inserts rigid hooks
197 into apertures 197, then preferably presses mounting clip 172 against vacuum cover
110 such that resilient hook 198 deflects around tab 195 and returns to a relaxed state
secured around tab 195. It should be appreciated that even if resilient hook 198 does not
deflect with respect to mounting clip 172, the mounting clip may deflect to allow resilient

hook 198 to deflect around the tab 195. Afterwards the mounting clip 172 is secured

7
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against mounting port 179 until the user removes the mounting clip by bending the
mounting clip to release the resilient hook 198 from tab 195 and then moving the rigid

hooks 197 free of the apertures 196.

Although the various improvements described herein are illustrated with respect
to a vacuum-type seed meter, they would be equally applicable to other seed singulating
meters, including positive-air meters such as that disclosed in U.S. Pat. No. 4,450,979 to

Deckler, the disclosure of which is hereby incorporated herein in its entirety.

The foregoing description is presented to enable one of ordinary skill in the art to
make and use the invention and is provided in the context of a patent application and its
requirements. Various modifications to the preferred embodiment of the apparatus, and
the general principles and features of the system and methods described herein will be
readily apparent to those of skill in the art. Thus, the present invention is not to be
limited to the embodiments of the apparatus, system and methods described above and
illustrated in the drawing figures, but is to be accorded the widest scope consistent with

the spirit and scope of the appended claims.



1 CLAIMS

2 1. A seed meter for an agricultural planter, comprising:

3 a meter housing including a seed housing;

4 a seed disc rotatably mounted within said meter housing;

5 a spring coupled to said seed housing; and

6 a singulator releasably coupled to said spring,

7 wherein said spring resiliently biases said singulator against said seed disc.

8 2. A seed meter for an agricultural planter, comprising:

9 a meter housing;
10 a seed disc rotatably housed within said meter housing, said seed disc including
11 seed entraining features; and
12 a seed ejector assembly releasably coupled to said vacuum cover, said ejector
13 wheel having plungers disposed to sequentially engage said seed entraining features.
14
15
16
17
18
19
20
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1 ABSTRACT

2 A seed meter for an agricultural planter is provided having features for improving
3 singulation of seeds. The features are mounted such that the user may easily remove and
4 replace them without the use of tools.
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