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ABSTRACT

An inductor apparatus includes an inductor assembly mounted under a seed container
such that seeds flow into a reservoir. An air conduit carrying pressurized air extends
along the reservoir. Seed channels extend from an inlet located above a pickup air
opening in the air conduit to an outlet, and a bypass channel extends downward from
each seed channel through an upper wall of the air conduit. A pickup air stream flowing
out the pickup air opening forms a seed air stream entrained with seeds flowing into each
seed channel inlet and a bypass air stream flows from the air conduit through each bypass
channel into each seed channel and the combined seed and bypass air streams flow out
the seed channel outlets. The seed channel outlets can be arranged along each side of the

inductor assembly, and the rate of flow of the bypass air stream can be adjusted.
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SEED INDUCTOR APPARATUS

This disclosure relates to the field of agricultural seeding implements and in particular a
an inductor system for air seeders to deliver seeds from a storage container to a plurality

of seed destinations.

BACKGROUND

Agricultural seeding implements for crops such as corn, soybeans, and th‘e like typically
include a singulating meter that is operative to‘di spense seeds individually into a furrow
formed in the soil surface by a furrow opener. In the past each singulating meter
included a seed container mounted above each singulating meter to supply seed to the
meter by gravity. Early designs required each seed container to be filled individually, a
time consuming process. More recently inductor systems have been developed where an
air stream carries seeds from a single nurse tank to the seed container above eaﬁil meter,

or to a small seed container defined in the singulating meter itself.

The metering function is carried out by the singulating meters, and the inductor systems
are only required to ensure that a supply of seeds 1s maintained available to- each
singulating meter. Thus in a typical inductor system sceds flow from the nurse tank
down into a reservoir and an air stream directed into the reservoir picks up seeds and
carries them through a plurality of seed conduits to a like piur‘aiif.y of seed containers,
each corresponding to a singulating meter. The seed contaiﬁers: include an air release

assembly, such as a screen.

As seeds entrained in an air stream move into a seed container, the air is released through
the screen and the seeds drop into the seed container. The level of seeds in the seed

container rises as the seed container fills, and moves up along the screen reducing the

1
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area of screen available for the air to pass through such that pressure builds in the seed
container and eventually the pressure is such that the volume and veldbity of the air
stream is reduced to a point where the air stream no longer is sufficient to pick up seeds
from the reservoir. Seeds that are in the seed conduit fall out of the air stream as well.
The level of seeds in the seed container falls as the seeds are metered out ‘by the
corresponding singulating meter, exposing an increasing area of screen, and the 'z/olume
and velocity of the air stream increases to a point where same is sufficient to again pick
up seeds from the reservoir and also pick up those seeds that have fallen to the bottom .of
the seed conduit. United States Patent Number 6,688,244 to Meyer et al. and United
States Published Patent Application Number 2017/0318737 of Gilstring for example

disclose inductor systems.

To reduce the possibility of plugging the seed conduits, it is also known to divide the air
stream into a pick-up portion that passes into the reservoir to pick up seeds such that the
pick-portion of the air stream enters the seed conduit entrained with seeds, and a bypass
portion that passes directly into the seed conduit and carries no seeds. United States
Patent Numbers 7,182,029 to Johnson et al. and 8,448,585 to Wilhelmi et al. disclose

inductor systems that include bypass airflow.

Since the shape, weight and size of secds can vary greatly, airflow requirements will vary
significantly depending on the kinds of seeds being sown. Airflow requirements can also
vary significantly from one seed conduit to another. For example in a typical seeding
implement some seed containers in the middle portion of the implement will be quite
close to the nurse tank, requiring only a relatively short seed conduit, while others near
the outer edges of the implement will require a much longer seed conduii, and a
correspondingly higher airflow. The arrangement of these longer seed conduits with
elevation changes creating high points and low points can vary the airflow requirements

as well. United States Patent Number 9,215,841 to Johnson et al. discloses an airflow
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control device in communication with the inductor system and configured to control the

airflow through the air bypass channel.

United States Published Patent Application Number 2017/0086355 of Borkgren et al.
discloses a seed distribution system wiere seeds are metered and conveyed from the air
seeder tank to a remote pick-up assembly comprising a housing with a plurality of outlets
arrayed along opposite upnght side walls of the housing, each outlet connected 10 a seed
conduit to carry seeds to downstieam seed containers. The seeds and air stream are
separated at an inlet to the housing, and the seeds fall down an interior of the housing and
the air stream is redirected into the housing where same picks-up and entrains the seeds

again and passes along each seed conduit.

SUMMARY OF THE INVENTION

The present disclosure provides an inductor apparatus for a seeding implement that

overcomes problems in the prior art.

In a first embodiment the present disclosure provides an inductor apparatus for an
agricultural seeding implement. The apparatus comprises a storage container for seeds,
and an inductor assembly mounted under the storage container such that seeds from the
storage container flow into a reservoir defined by the inductor assembly. The inductor
assembly defines an air conduit extending along the reservoir and a pressurized air source
directing a pressurized air stream into the air conduit, and a pickup air opening in the air
conduit is configured to direct a pickup air stream into the reservoir. The inductor
assembly defines a plurality of seed channels, each seed channel extending across a top
side of the air conduit from a seed channel inlet located above the pickup air opering to a
seed channel outlet, and a bypass channel extends downward from each seed channel

through an upper wall of the air conduit. In operation the pickup air stream picks up

A
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seeds flowing into the reservoir and forms a seed air stream entrained with seeds flowing
into each seed channel inlet and a bypass air stream flows from the air conduit through
each bypass channel into each seed channel and the combined seed air streams and

bypass air streams flow out the seed channel outlets.

In a second embodiment the present disclosure provides an inductor apparatus for an
agricultural seeding implement. The apparatus comprises a storage container for seeds,
and an inductor assembly mounted under the storage container such that seeds 1rom ‘the
storage container flow into a reservoir defined by the inductor assembly. The :.ﬁductor
assembly defines right and left air conduits extending along corresponding right and left
sides of the reservoir and a pressurized air source directs a pressuﬁzed air stream into the
right and left air conduits. Right and left pickup air operings in the corresponding right
and left air conduits are configured to direct right and left pickup air streams into the
reservoir. The inductor assembly defines a plurality of right seed channels, each ri ght.
seed channel extending across a top side of the right air conduit from a right seed channe!
inlet located above the right pickup air opening to a right seed channel outlet located
above a right side of the right air conduit, and defines a plurality of left seed channels,
each left seed channel extending across a top side of the left air conduit from a left seed
channel inlet located above the left pickup air opening to a left seed channel outlet
located above a left side of the left air conduit. A right bypass channel extends
downward from each right seed channel through an upper wall of the right air conduit,
and a left bypass channel extends downward from each left seed channel through an
upper wall of the left air conduit. In operation the right pickup air stream picks up seeds
flowing into the reservoir and forms a right seed air stream entrained with seeds flowing
into each right seed channel inlet and a right bypass air stream flows from the right air
conduit through the right bypass channels intc each right seed channel and the combined
right seed air streams and right bypass air streams flow out the right seed channe! outlets,

and the left pickup air stream picks up seeds flowing into the reservoir and forms a left

4
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seed air stream entrained with seeds ﬂowmo into each left seed channel inlet and a left
bypass air stream flows from the left air conduit throucrh the left bypass channels into
each left seed channel and the combined left seed air streams and left bypass alr streams

flow out the left seed channel outlets.

In a third embodiment the present dlsclosure pr0v1des an inductor apparatus_ for an
agricultural seeding implement. The apparatus comprises a storaoe container for seeds,
and an inductor assembly mounted under the storage container such that seeds frOI’rl the
storage container flow into a reservoir defined by the inductor assembly. The iﬁauctdr
assembly defines an air conduit extending along a middle of the reservoir and a
pressurized air source directs a pressurized air stream into the air conduit. Right and left
pickup air openings in corresponding right and left lower sides of the air conduit are
configured to direct right and left pickup air streams into corresponding right and left
sides of a floor of the reservoir. The inductor assembly defines a plurality of right seed
channels, each right seed channel extendfng substantially perpendicular to the air conduit
and sloping upward from a right seed channel inlet located above the right pickup air
opening to a right seed channel outlet located in an upper right portion 6f the inductor
assembly. The inductor assembly defines a plurality of left seed channels, each left seed
channel extending substantially perpendicul ar to the air conduit and sloping upward from
a left seed channel inlet located above the left pickup air opening to a left seed channel
cutlet located in an upper left portion of the inductor assembly. A right bypass éhéhnel
extends downward from each right seed channel and through a lower right wall of the air
conduit below the right pickup air opening, and a left bypass channel extends ‘c\l‘o‘f\;\;/nward
from each left seed channel and through a lower left wall of the air conduit below the left
pickup air opening. In operation the right pickup air stream ’picks up seeds flowing into
the reservoir and forms a right seed air stream entrained with seeds flowing into each
right seed channel inlet and a right bypass air stream flows from the air conduit fhrough

the right bypass channel into each right seed channel and the combined right seed air
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streams and right bypass air streams flow out the right seed channel outlets, and the left
pickup air stream picks up seeds ﬂoWing into the reservoir and forms a left seed aif
stream entrained with seeds flowing into each left seed channel inlet and a left bypass air
stream flows from the air conduit through the left bypass channels into each left seed
channel and the combined left seed air streams and left bypass air streams flow out the

left seed channel outlets.

In a fourth embodiment the present disclosure provides an inductor apparatus for an
agricultural seeding implement. The apparatus comprises a storage container for seeds,
and an inductor assembly mounted under the storage container such that seeds from the
storage container flow into a reservoir defined by the inductor assembly. The inductor
assembly defines an air conduit and a pressurized air source directs a pressurized air
stream into the air conduit. A pickup air opening in the air conduit is configured to direct
a pickup air stream into the reservoir. The inductor assembly defines a plurality of seed
channels, each seed channel extending from a seed channel inlet to a seed channel outlet,
and a bypass channel extends from each seed channel and through a wall of the air
conduit. The bypass channels are aligned and the inductor assembly defines a rod
channel extending from an exterior of the inductor assembly through the inductor
assembly, and each bypass channel passes through the rod channel. In operation the
pickup air stream picks up seeds flowing into the reservoir and forms a seed air stream
entrained with seeds flowing into each seed channel inlet and & bypass air stream flows
from the air conduit through the bypass channel into each seed channel and the combined
seed air streams and bypass air streams flow out the seed channel outlets. A bypass rod
extends through the rod channel, the bypass rod defining a plurality of rod apertures, the
bypass rod configured such that the bypass rod is movable to a position where each
bypass channel is substantially aligned with a rod aperture, and moving the rod apertures

with respect to the bypass channels changes the rate of flow of the bypass air streams.
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The inductor apparatus of the present disclosure provides a compact inductor assembly
with bypass channels operative to provide bypass air streams directly to the seed
channels. The rate of flow of the bypass air streams can be adjusted to suit various kinds
of seeds, flow rates, and the like. The rate of flow of the bypass air stream for any
individual delivery conduit can be adjusted to a level that is different than the rate of flow

in adjacent delivery conduits

DESCRIPTION OF THE DRAWINGS

While the invention is claimed in the concluding portions hereof, preferred embodiments
are provided in the accompanying detailed description which may be best understood in
conjunction with the accompanying diagrams where like parts in each of the several

diagrams are labeled with like numbers, and where:

Fig. 1 1s a schematic front perspective view of an embodiment of the inductor

apparatus of the present disclosure;

Fig. 2 1s a schematic rear perspective view of the embodiment of Fig, 1;

Fig. 3 is a front sectional view of the embodiment of Fig. 1;

Fig. 4 1s an enlarged sectional view of the right bypass channel shown in Fig, 3;
Fig. 5 1s a top view of the right and left bypass rods of the embodiment of Fig. 1;

Fig. 6 is a schematic sectional view of the right air conduit, right seed channels, the

right rod channel, and the right bypass rod of the embodiment of Fig. 1;
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Fig. 7 is a sectional side view of the embodiment of Fig. 1 showing the bypass iod in

an open position;

Fig. 7A schematically illustrates the relative positions of the bypass channels and rod

apertures with the bypass rod in the position of Fig. 7,

Fig. 8 is a sectional side view of the embodiment of Fig. 1 showing the bypass rod in a

closed position;

Fig. 8A schematically illustrates the relative positions of the bypass channels and rod

apertures with the bypass rod in the position of Fig. 8;

Fig. 9A schematically illustrates the relative positions of the bypass channels and red

apertures with the bypass rod in a first bypass position;

Fig. 9B schematically illusirates the relative positions of the bypass channels and ro¢

apertures with the bypass rod in a second bypass position;
Fig. 10 s a front perspective exploded view of the embodiment of Fig. 1;
Fig. 11 is a front perspective assembled view of the embodiment of Fig, 1;

Fig. 12 is a front perspective view of the left bypass rod inserted into a portion of the

rod channel defined by one of the inductor modules and oriented in an open position;

Fig. 12A schematically illustrates the reiative positions of the bypass channels and rod

apertures with the bypass rod in the position of Fig. 12;
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Fig. 13 is a front perspective view of the left bypass rod as in Fig. 12 rotated to a

closed position,

Fig. 13A schematically illustrates the relative positions of the bypass channels and rod

apertures with the bypass rod in the po'sition of Fig. 13;

Fig. 14A schematically illustrates the relative positions of the bypass channels and rod

apertures with the bypass rod in a first bypass position,;

Fig. 14B schematically illustrates the relative positions of the bypass channels and rod

apertures with the bypass rod in a second bypass position;

Fig. 15 is a top view of a bypass rod where the length of the rod apertures is constant

and the width of the rod apertures varies along the bypass rod,

Fig. 15A 1s a schematic view of the relative position of a first-bypass channel with a
corresponding first rod aperture of the bypass rod shown in'Figt: 15 at a first location
on the bypass rod, and the relative position of a second bypass channel with a

corresponding second rod aperture at a second location on the bypass rod.

Fig. 16 is a top view of a bypass rod where the length of the rod apertures varies along

the bypass rod, and the width of the rod apertures is constant,

Fig. 16A is a schematic view of the relative position of a first bypass channel with a
corresponding first rod aperture of the bypass rod shown in Fig. 16 at a first location
on the bypass rod, and the relative position of a second bypass channel with a

corresponding second rod aperture at a second location on the bypass rod;
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Fig. 17 is a top view of bypass rod where one rod aperture is larger than the others;

Fig. 18 is a top view of a bypass rod that defines clean out apertures in addition to rod

apertures;

Fig. 18A is a schematic view of the relative position of a bypass channel with a
corresponding rod aperture of the bypass rod shown in Fig, 18 where the bypass rod is
in a bypass position;

Fig. 18B is a schematic view of the relative position of a bypass channel with a
corresponding clean out aperture of the bypass rod shown in Fig. |8 where the bypass

rod is in a clean out position;

Fig. 19 is a front sectional view of an alternate embodiment of the inductor apparatus

of the present disclosure;,

Fig. 20 is a front perspective view of the embodiment of Fig, 19 with the end plate

removed;

Fig. 21 is a front perspective view of the embodiment of Fig. 19 with the end plate

installed,
Fig. 22 is a rear perspective view of the embodiment of Fig. 19;
Fig. 23 is a top view of the right and left bypass rods of the embodiment of Fig. 19;

Fig. 24 is a front sectional view of a further alternate embodiment of the inductor

apparatus of the present disclosure;
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Fig. 25 is a schematic sectional side view of the embodiment of Fig. 23 with the bypass

rod removed and adjacent to the inductor assembly.

DETAILED DESCRIPTION OF THE ILLUSTRATED EMBODIMENTS

Figs. 1 and 2 illustrate front and rear perspective views of an emboadiment of an inductor
apparatus 1 of the present disclosure for an agricultural seeding implement, typically a
seeding implement with singulating meters as are known in the art where seeds are
carried in a storage container and transferred to the singulating meters as needed. The
apparatus 1 comprises a storage container 3 for holding a supply of seeds. An inductor
assembly 5, shown in a sectional view in Fig. 3, is mounted under the storage container 3
such that seeds from the storage container 3 flow into a reservoir 7 defined by ths

inductor assembly 5.

The inductor assembly 5 defines right and left air conduits 9R, 9L extending along
corresponding right and left sides of the reservoir 7 and a pressurized air source directs a
pressurized air stream into the air conduits 9. The pressurized air source will typcally b2

provided by one or more fans 11.

Right and left pickup air openings 13R, 13L in the corresponding right and left air
conduits 9R, 9L are configured to direct right and left pickup air streams PASR, PASL
into the reservoir 7. In the illustrated apparatus 1 the pickup air streams PASR, PASL are

directed into the lower portion of the reservoir 7 toward the floor of the reservoir.
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The inductor assembly 5 defines a plurality of right seed channels 15R, each right seed
channel 15R extending across a top side of the right air conduit 9R from a right seed
channel inlet 15RA located above the right pickup air opening 13R to a right seed

channel outlet 15RB located above a right side of the right air conduit 9R.

In a symmetrical fashion the inductor assembly 5 defines a plurality of left seed channels
15L, each left seed channel 15L extending across a top side of the left air conduit 9L
from a left seed channel inlet 15LA located above the left pickup air opening 13L to a left

seed channel outlet 15LB located above a left side of the left air conduit 9L.

The right and left seed channel outlets 15RB, 15LB are arranged in alignment in a row
along a length of the respective right and left air conduits 9R, 9L and extend in opposite
directions from the inductor assembly 5. Delivery conduits 17 can then be connected to
the seed channel outlets 15RB, 15LB to carry seeds in opposite directions away from the _
inductor assembly. Tn a typical inductor assembly 5 the number of right seed channels
15R is equal to the number of left seed channels 15L such that air flows in each direction

right and left are generally equal and balanced.

The disclosed mirrored or symmetrical layout takes reduced space compared to inductor
assemblies where the seed channel outlets are along the same side, resulting in a long
inductor assembly. The reduced length reduces the time for cleanout as it cencentrates
the seeds to a smaller more centralized area. The centralized area also improves
operation on side slopes when there is little seed left in the storage container 3 compared
to a longer inductor assembly where there would be a greater chance of the uphill seed
channels being starved. It is contemplated that the smaller length and volume of the
interior of the inductor assembly 5 can reduce variations in air pressure from one part of

the interior to another,
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A right bypass channel 19R extends downward from each right seed channel 15R through
an upper wall of the right air conduit 9R, and similarly a left bypass channel 190 extends
downward from each left seed channel 15L through an upper wall of the left air conduit

9L.

In operation the right and left pickup air streams PASR, PASL pick up seeds 2'1 flowing
into the reservoir 7 and form corresponding right and left seed air streams SASR, SASL
entrained with seeds flowing into each of the corresponding right and left seed channel
inlets 15RA, 15LA. At the same time, once pressurized air is present in the air conduitsv
9, right and left bypass air streams BASR, BASL flow from the ¢orrespondin’g 1 glit and
left air conduits 9R, 9L through the corresponding right and left bypass channels 1UR,
19L into a middle portion of each of the corresponding right and left seed channels 15R,
15L.

The combined right seed air streams SASR and right bypass air streams BASR flow ou:
the right seed channel outlets 15RB, and the combined left seed air streams SASL and
left bypass air streams BASL flow out the left seed channel outlets 15LB. In the
illustrated inductor assembly 5 the rate of flow of the right and left bypass air str;ea:'nsj,
BASR, BASL through the corresponding right and left bypass channels 19R, 191, is
adjustable. Fig. 4 is an expanded view of a portion of Fig 3 showing the upper portion of

the right air conduit 9R and the bypass channel 19R.

The right bypass channels 19R are aligned, and the inductor assembly 5 defines a right
rod channel 23R extending from an exterior of the inductor assembly 5 through inductor
assembly 5 between the right air conduit 9R and the right seed channels 15R. The right
bypass channels 19R pass through the right rod channel 23R. Fig. 6 schematically

illustrates a longitudinal section of the right rod channel 23R showing the right bypass

[FS]
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channels 19R passing through the right rod channel from side portions of the right seed

channels 15R to the right air conduit 9R.

A right bypass rod 25R, shown in Fig. 5, extends through the right rod channel 23R. The
right bypass rod 25R defines a plurality of right rod apertures 27R, where each right
bypass channel 19R corresponds to a right rod aperture 27R as shown in Figs. 7 and 8.
The right bypass rod 25R is configured such that the right bypass rod 25R is movable to a
position where each right bypass channel 19R is substantially aligned with a

corresponding right rod aperture 27R.

Moving the right bypass rod 25R moves the right rod apertures 27R with respect to the
right bypass channels 19R and changes the effective size of the right bypass channels
19R and changes the rate of flow of the right bypass air streams BASR. The right bypass
rod 25R is movable in the right rod channel 23R but substantially fills the right rod
channel 23R so that air flow through the right bypass channels 19R around :he right
bypass rod 25R is substantially prevented, and the rate of flow of the right bypass air
streams BASR is effectively controlled by the relative positions of the right rod apertures

27R with respect to the right bypass channels 19R.

Fig. 7 shows the bypass rod 25R in a fully open position where the bypass channeis 19R
are aligned with the rod apertures 27R as schematically illustrated in Fig. 7A. Fig. &
shows the bypass rod 25R in a fully closed position where the byvpass channels 19R are
not in alignment with the rod apertures 27R but are fully blocked by the bypass rod and
closed as schematically illustrated in Fig. 8A. In Figs. 7 and 8 the bypass rod 25R is
moved linearly in the rod channel 23R between the fully open and the fully closed

positions.
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A linear rod lock 29 can be used to lock the bypass rod 25R in any desired position
between the fully open and fully closed positions to provide a desired rate of flow of the
right bypass air streams BASR. The right bypass rod 25R then is movable from a first
bypass position schematically illustrated in Fig. 9A, where each right bypass channef 19R
is aligned to a first degree with the corresponding right rod aperture 27R allowing the
right bypass air stream BASR to flow at a first rate, to a second bypass position
schematically illustrated in Fig. 9B, where each right bypass channel 19R 1s aligned to a
second lesser degree with the corresponding right rod aperture 27R allowing the right
bypass air stream BASR to flow at a second rate that is less than the first rate as the

effective size of the bypass channel 19R is reduced.

The left side of the inductor assembly 5 is arranged in the same manner. The left bypass
channels 19L are aligned, and the inductor assembly 5 defines a left rod channel 237.
extending from an exterior of the inductor assembly 5 through the left bypass channels
19L between the left air conduit SL and the left seed channels |5L. A left bvpass rod
25L extends through the left rod channel 231, and defines a plurality of left rod apertures
27L, where each left bypass channel 19L corresponds to a left rod aperture 27L, and
moving the left rod apertures 27L with respect to the left bypass channels 19L changes
the effective size of the left bypass channels 19L and changes the rate of flow of the left

bypass air streams BASL.

The illustrated inductor assembly 5 comprises, as seen in Figs. 10 and 11, a plurality of
inductor modules 5A connected together with end plates 5B, SC at either end thereof
The number of modules SA can be selacted to correspond ta the number of delivery
conduits 17 that are required in any perticular implement. Each module includes a
substantially vertical wall 31. A middle portion of the wall 31 provides a reservoir wall
33 that extends across a lower portion of the reservoir which divides the lower portion of

the reservoir 7 into segments 35. The wall 31 covers open sides of the adjacent module

15
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5A such that, when the modules 5A are connected together, each inductor module 5A
defines a portion of the reservoir 7, a portion of the right and left air conduits 9R, 9L, a
portion of the right and left rod apertures 23R, 23L, one of the right pickup air openingé
13R, one of the left pickup air openings 13L, one of the right seed channels 15.R, one of
the left seed channels 15L, one of the right bypass channels 19R, and one of the left
bypass channels 19L.

One or both of the end plates 5B, 5C can comprise a portion with a translugent .or
transparent material 37 that allows an operator to view an interior of the inductor
assembly 5 to confirm, to some extent at least, that the inductor assembly 5 is functioning

as desired.

The right and left pickup air openings 13R, 13L are configured to dir_e_c.t.j ihe
corresponding right and left pickup air streams into each reservoir segment, and each
right and left seed channel inlet 15RA, 15LA is substantially aligned with one. of the
segments. The reservoir walls 33 serve to direct the pickup air streams PASR, PASL into
the seeds in the reservoir segment 35 to pick up the seeds and form the seed air streams
SASR, SASL and then direct same into the aligned right and left seed channel inlets
15RA, 15LA.

In the inductor assembly 5 shown in Figs 7-10 the right bypass rod 25R moves in a linear
direction along the corresponding right rod channel 23R from the first bypass position to
the second bypass position. Figs. 11 — 13 illustrate an alternate configuration where the
bypass rods 25R, 25L rotate in the corresponding right and left rod channels 23R, 23L..
As illustrated the left bypass rod 25L is rotatable from a first fully open position where
the bypass channels 19L are aligned with the rod apertures 27L as schematically

illustrated in Fig. 12A, to a second fully closed position where the bypass channels 19T
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are not in alignment with the rod apertures 271 but are fully blocked by the bypass rod

25R and closed as schematically illustrated in Fig. 13A.

A rotating rod lock 39 is used to lock the bypass rods 25R, 25L in any desired position
between the fully open and fully closed positions to provide a desired rate of flow of the
bypass air streams BAS. The left bypass rod 25L then is movable from a first bypaés
position schematically illustrated in Fig. 14A, where each left bypass channel 19L is
aligned to a first degree with the corresponding left rod apertufe 27L allowing the left
bypass air stream BASR to flow at a first rate. to a second bypass position schematicaliy
illustrated in Fig. 14B, where each left bypass channel [9L is aligned to a secorzﬂ-lessér
degree with the corresponding left rod aperture 271 allowing the left bypass air‘ stream
BASL to flow at a second rate that is less than the first rate as the effective size of the

bypass channel 19L is reduced.

In the above described apparatus [, in the bypass rods 25R, 25L as shown in Fig. 5 the
right bypass channels are all substantially the same right rod aperture size and the left
bypass channels are all substantially the same left rod aperture size. In a typical
apparatus of the present disclosure the bypass channels 19 are all substantially the same
bypass channel size and so the rate of flow of the bypass air streams BAS will be
generally the same, however this rate will vary somewhat between bypass channels 19
because of varying lengths and orientations of the connected delivery conduits 17 which

will cause differences in pressure between the delivery conduits 17.

In different situations and configurations of seeding implements it may be desired to have
greater or lesser resistance to the flow of some of the bypass air streams BAS with
respect to others by varying the etfective size of some bypass channels 19 compared to
others. Figs. 15, 16, and 17 illustrate three different configurations of the bypass rods 25

where the rod apertures 27 vary in size.

17
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In bypass rod 25A, the rod apertures 27A each have a substantially equal length L in a
direction along a longitudinal axis LA of the bypass rod 25A, and wherein a width W of
the rod apertures 27A in a direction perpendicular to the longitudinal axis LA of the
bypass rod 25A varies. As schematically illustrated in Fig. 15A then, movement of the
bypass rod 25A linearly along the corresponding rod channel to any position will expose
a small portion of bypass channel 19' through the narrow rod aperture 27A", and a larger
portion of bypass channel 19" through the wider rod aperture 27A". As the bypass 1od
25A 1s moved along the rod channel to different positions, the relative proportion of the
rate of flow of the bypass air stream through bypass channel 19' compared to that throagh
bypass channel 19" will be generally constant. For example a higher airflow can be

maintained for a longer delivery conduit.

Similarly in bypass rod 25B shown in Fig. 16,, the rod apertures 27B each have a
substantially equal width W in a direction perpendicular to the longitudinal axis LA of
the bypass rod 25B, and wherein a length L of the rod apertures 27B in a direction along
the longitudinal axis LA of the bypass rod 25B varies. As schematically illustrated in
Fig. 16A then, movement of the bypass rod 25B linearly along the corresponding rod
channel to any position will expose a small portion of bypass channel 19' through the
shorter rod aperture 27B", and a larger portion of bypass channel 19" through the longer
rod aperture 27B". As the bypass rod 25B is moved along the rod channel to different
positions, the relative proportion of the rate of flow of the bypass air streain 1hrou§h
bypass channel 19' compared to that through bypass channel (9" will be generally

constant. For example a higher airflow can be maintained for a longer delivery conduit.

Similarly again Fig. 17 shows a bypass rod 25C' where one of the rod apertures 27C" is

farger than the other rod apertures 27C such that the rate of flow of the bypass air stream
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BAS flowing through a corresponding bypass channel will be larger than the rate flowing

through the other bypass channels.

Fig. 18 shows a bypass rod 25D that defines a plurality of clean out apertures 41 in
addition to the rod apertures 27D which are of equal size. Thev cléan out apertures 41 aré
larger than the rod apertures 27D, and the bypass rod 25D is movable in the linzar
direction from a regular bypass position shown in Fig. 18A where the bypass channels 19
are aligned to a selected degree with.the rod apertures 27D to a clean out position shown
in Fig. 18B where each bypass channel 19 is substantially aligned with a clean ou
aperture 41, and where the bypass channels 19 are completely open.  The illustrated
bypass rod 25D may be rotated or moved linearly to adjust the relationsﬁip between thé
bypass channels and the rod apertures, but is then moved linearly to the clean out

position.

In the clean out position, the increased rate of flow of the bypass air streams BAS will
rob air from the air conduits 9 and reduce-the rate of flow of the pickup air streaims PAS
such that they pick up no seed. Thus the clean out position can be used to pass a clean
bypass air stream through the system to cleanout delivery conduits when changing crops,

or to dry delivery conduits in humid weather.

Figs. 19 - 22 illustrate an alternate embodiment of an inductor apparatus 101 of the
present disclosure for an agricultural seeding implement. The apparatus 101 comprises a
storage container 103 for seeds, and an inductor assembly 105 mounted under the storage
container 103 such that seeds 121 from the storage container 103 flow into a reservoir
107 defined by the inductor assemb!y 105. The inductor assembly defines an air conduit
109 extending along a middle of the reservoir 107 and a pressurized air source,
schematically illustrated as a fan 111, directing a pressurized air stream into the air
conduit 109.
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Right and left pickup air openings 113R, 113L in corresponding right and left lower sides
of the air conduit 109 are configured to direct right and left pickup air streams PASR,

PASL into corresponding right and left sides of a floor 151 of the reservoir 107.

The inductor assembly 105 defines a plurality of right seed channels 115R, each right
seed channel extending substantially perpendicular to the air conduit 109 and sloping
upward from a right seed channel inlet 115RA located above the right pickup air opening
113R to a nght seed channel outlet 11SRB located in an upper right portion of the
inductor assembly 105. Delivery conduits 117 are connected to the seed channel outlets
1I5RB, 115LB.

The inductor assembly 105 further defines a plurality of left seed channels 1151, each
left seed channel extending substantially perpendicular to the air conduit 109 and sloping
upward from a left seed channel inlet 115LA located above the left pickup air cpening
113L to a left seed channel outlet 115LB located in an upper left portion of the inductor

assembly 105.

The inductor assembly 105 further defines a right bypass channel 119R extending
downward from each right seed channel 115R and through a lower right wall of the air
conduit 109 below the right pickup air opening 113R. Similarly a left bypass chanriel
119L extends downward from each left seed channel 115L and through a lower ieft wall

of the air conduit 109 below the left pickup air opening 113L.

In operation the right pickup air stream PASR picks up seeds 121 flowing into the
reservoir 107 and forms a right seed air stream SASR enirained with seeds flowing into
each right seed channel inlet 115RA and a right bypass air stream BASR flows from the

air conduit 109 through the right bypass channel 119R into each right seed channel 115R

20
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and the combined right seed air streams SASR and right bypass air streams BASR flow
out the right seed channel outlets 115RB, Similarly in operation the left pickup air
stream PASL picks up seeds 121 flowing into the reservoir 107 and forms a left seed air
stream SASL entrained with seeds flowing inte each left seed channel inlet 115LA and a
left bypass air stream BASL flows from the air conduit 109 through the left bypass
channels 1191 into each left seed channel 1i5L and the combined left seed air streams

SASL and left bypass air streams BASL flow out the left seed channel outlets 115LB.

The reservoir 107 is divided by reservoir walls 133 into reservoir segments 135 and the
right and left pickup air openings 113R, 113L are configured to direct the corresponding
right and left pickup air streams PASR, PASL into each reservoir segment 135, and each
right and left seed channel inlet 115RA, 115LA is substantially aligned with one of the
segments 135. The reservoir walls 133 serve to direct the pickup air streams PASR,
PASL into the seeds in the reservoir segment 135 to pick up the seeds and form the seed
air streams SASR, SASL and then direct same into the aligned right and left seed channel
inlets 115RA, 115LA.

The rate of flow of the right and left bypass air streams BASR, BASL through ‘the

corresponding right and left bypass channels 119R, 119L is adjustable.

The inductor assembly defines right and left rod channel 123R, 123L extending from an
exterior of the inductor assembly 105 through the inductor assembly, and each right
bypass channel 119R passes through the right rod channel 123R and each left Sypa?s;s
channel 119L passes through the left rod channel 123L. The right rod channel 123R is
substantially parallel to the air conduit 109 and below the right pickup air opening 113R,
and the left rod channel 1231 is substantially pafallel to the air conduit 109 and below the

left pickup air opening 113L.
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A right bypass rod 125R, as showh in Fig, 23, extends through the right rod channel
123R, and the right bypass rod defines a plurality of right rod apertures 127R. The right
bypass rod 125R is configured such that the right bypass rod 125R is movable to a
position where each right bypass channel 119R is substantially aligned with a right rod
aperture 127R, and moving the right rod apertures 127R with respect to the right bypass

channels 119R changes the rate of flow of the right bypass air streams BASR.

Similarly a left bypass red 125L extends through the left rod channel 123L, and the left
bypass rod defines a plurality of left rod apertures 127L. The left bypass rod ,“IIIZSL‘.is
configured such that the left bypass rod 1251 is movable to a position where r:é.ch left
bypass channel [19L is substantially aligned with a left rod aperture 1271, and moving
the left rod apertures 127L with respect to the left bypass channels 119L changes the rate
of flow of the left bypass air streams BASL.

In this alternate embodiment of an inductor apparatus 101 and inductor assembiy 103,
the right and left bypass rods [25R, 125L are movable in the corresponding rod channels
123R, 123L to adjust the rate of flow of the corresponding right and left bypass air
streams BASR, BASL in the same manner as described above for right and left bypass
rods 25R, 251 moving in corresponding rod channels 23R, 23L in the inductor apparatus
1 and inductor assembly 5. The illustrated bypass rods 125 rotate in the corresponding
rod channels 123 and rotating rod locks 139 are shown however the bypass rods 125
could be configured to move linearly as well, or rotate for bypass adjustment and move

linearly for clean out as described above.
Figs. 24 and 23 show front and side secticnal views of a further alternative embodiment

of an inductor apparatus 201 of the present disclosure for an agricultural seeding

implement. The apparatus 201 comprises a storage container 203 for seeds, and an

22
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inductor assembly 205 mounted under the storage container 203 such that seeds 221 from

the storage container 203 flow into a reservoir 207 defined by the inductor assembly 205.

The inductor assembly 205 defines an air conduit 209 extending along the reservoir 207
and a pressurized air source, such as fan 211, directing a pressurized air stream into the
air conduit 209. A pickup air opening 213 in the air conduit 209 is configured to direct a
pickup air stream PAS into the reservoir 207. The inductor assembly 205 defines a
plurality of seed channels 215, each seed channel extending across a top side of the air
conduit 209 from a seed channel inlet 215A located above the pickup air opening 213 to a
seed channel outlet 215B, and a bypass channel 219 extends downward from each seed

channel 219 through an upper wall of the air conduit 209.

In operation the pickup air stream PAS picks up seeds 221 flowing into the reservoir 207
and forms a seed air stream SAS entrained with seeds flowing into each seed channel
inlet 215A and a bypass air stream BAS flows from the air conduit 209 through each
bypass channel 219 into each seed channel 215 and the combined seed air streams SAS

and bypass air streams BAS flow out the seed channel outlets.

In the apparatus 201 the seed channel outlets 2158 are all arranged along one side of the

inductor assembly 205 such that all delivery conduits 217 extend in the same direction.

The bypass channels 219 are aligned, and the inductor assembly defines a rod channe!
223 extending from an exterior of the inductor assembly 205 through the inductor
assembly 205 between the air conduit 209 and the seed channels 215, and each bypass

channel 219 passes through the rod channel 223.

As described above with respect to apparatuses | and 101, a bypass rod 225 defining a

plurality of rod apertures 227 extends through the rod channel 223. Fig. 25 shows the

S
S
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bypass rod 225 outside the inductor assembly 205 ready to be inserted into the rod
channel 223. The bypass rod 225 is configured such that the bypass rod 225 is movable
to a position where each bypass channel 219 is substantially aligned with a rod aperture
227, and moving the rod apertures 227 with respect to the bypass channels 219 changes

the rate of flow of the bypass air streams BAS.

The inductor apparatus 1, 101, 201 of the present disclosure provides a compact inductor
assembly 5, 105, 205 with bypass channels 19, 119, 219 operative to provide bypass air
streams BAS directly to the seed channels 15, 115, 215, The rate of flow of the bypass
air streams BAS can be adjusted 10 suit various kinds of seeds, flow rates, and the like.
The rate of flow of the bypass air stream BAS for any individual delivery conduit 7.
117, 217 can be adjusted to a leve!l that is different than the rate of flow in adjacen{

delivery conduits.

The foregoing is considered as illustrative only of the principles of the invention.
Further, since numerous changes and modifications will readily occur to those skiiled in
the art, it is not desired to limit the invention to the exact construction and op=ration
shown and described, and accordingly, all such suitable changes or modifications in
structure or operation which may be resorted to are intended to fall within the scope of

the claimed invention.
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CLAIMS

What is claimed is:

1. An inductor apparatus for an agricultural seeding implement, the apparatus

comprising;

a storage container for seeds;

an inductor assembly mounted under the storage container such that seeds from

the storage container flow into a reservoir defined by the inductor assembly;

wherein the inductor assembly defines right and left air conduits extending along
corresponding right and left sides of the reservoir and a pressurized air source

directs a pressurized air stream into the right and left air conduits;

right and left pickup air openings in the corresponding right and left air conduits

configured to direct right and left pickup air streams into the TeServoir;

wherein the inductor assembly defines a plurality of right seed channels, each
right seed channel extending across a top side of the right air conduit from a right
seed channel inlet located above the right pickup air opening to a right seed

channel outlet [ocated above a right side of the right air conduit:

wherein the inductor assembly defines a plurality of left seed channels, each left
seed channel extending across a top side of the left air conduit from a left seed
channel inlet located above the left pickup air opening to a left seed channel outlet

located above a left side of the left air conduit;

a right bypass channel extending downward from each ri ght seed channel through

an upper wall of the right air conduit;
25
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a left bypass channel extending downward from each left seed channel through an

upper wall of the left air conduit;

where in operation the right pickup air stream picks up seeds flowing into the
reservoir and forms a right seed air stream entrained with seeds flowing into each
right seed channel inlet and a right bypass air stream flows from the right air
conduit through the right bypass channels into each right seed channel and the
combined right seed air streams and right bypass air streams flow out the right

seed channel outlets;

where in operation the left pickup air stream picks up seeds flowing into the
reservoir and forms a left seed air stream entrained with seeds flowing into each
left seed channel inlet and a left bypass air stream flows from the left air conduit
through the left bypass channels into each left seed channel and the combined left

seed air streams and left bypass air streams flow out the left seed channel outlets.

2. The apparatus of claim | wherein a lower portion of the reservoir is divided by
reservoir walls into reservoir segments, and wherein the right and left pickup air
openings are configured to direct the corresponding right and left pickup air
streams into each reservoir segment, and wherein each right and left seed channel

inlet is substantially aligned with one of the segments.

(O3]

The apparatus of any one of claims 1 and 2 wherein the number of right seed

channels is equal to the number of left seed channels.
4. The apparatus of any one of claims | — 3 wherein a rate of flow of the right and
left bypass air streams through the corresponding right and left bypass channels is

adjustable.

5. The apparatus of claim 4 wherein:

26
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the right bypass channels are aligned, and the inductor assembly defines a right
rod channel extending from an exterior of the inductor assembly through the
inductor assembly between the right air conduit and the right seed channels, and

wherein each right bypass channel passes through the right rod channel;

a right bypass rod extends through the n’ghf rod channel, the right bypass rod
defining a plurality of right rod apertures, the right bypass rod configured such
that the right bypass rod is movable to a position where each right bypass channel
is substantially aligned with a right rod aperture, and moving the right rod
apertures with respect to the right bypass channels changes the rate of flow of the

right bypass air streams;

the left bypass channels are aligned, and the inductor assembly defines a left rod
channel extending from an exterior of the inductor assembly through the inductor
assembly between the left air conduit and the left seed channels, and wherein each

left bypass channel passes through the left rod channel;

a left bypass rod extends through the left rod channel, the left bypass rod defining
a plurality of left rod apertures, the left bypass rod configured such that the left
bypass rod is movable to a position where each left bypass channel is
substantially aligned with a left rod aperture, and moving the left rod apertures
with respect to the left bypass channels changes the rate of flow of the left bypass

air streams.

0. The apparatus of claim 5 wherein the right bypass rod is movable from a first
bypass position, where each right bypass channel is aligned to a first degree with
a corresponding right rod aperture allowing the right bypass air stream to flow at a
first rate, to a second bypass position, where each right bypass channel is aligned
to a second degree with the corresponding right rod aperture allowing the right

bypass air stream to flow at a second rate; and

27
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I1.

wherein the left bypass rod is movable from a first bypass position, where each
left bypass channel is aligned to a first degree with the corresponding left rod
aperture allowing the left bypass air stream to flow at a first rate, to a second
bypass position, where each left bypass channel is aligned to a second degree with
the corresponding left rod aperture allowing the left bypass air stream to flow at a

second rate.

The apparatus of claim 6 wherein the right bypass rod moves in a linear direction
along the corresponding right rod channel from the first bypass position to the

second bypass position.

The apparatus of claim 6 wherein the right bypass rod rotates in the corresponding

right rod channel from the first bypass position to the second bypass position.

The apparatus of any one of claims 5 - 8 wherein the right bypass channels are all
substantially the same right bypass channel size and the right rod apertures are all

substantially the same right rod aperture size.

The apparatus of claim 6 wherein the right rod apertures each have a substantially
equal length in a direction along a longitudinal axis of the right bypass rod, and
wherein a width of the right rod apertures in a direction perpendicular to the
longitudinal axis of the right bypass rod varies, and the rate of flow of the right

bypass air stream varies between right bypass channels.

The apparatus of claim 7 wherein at least one of a length of the right rod apertures
in a direction along the longitudinal axis of the tight bypass rod, and a width of
the right rod apertures in a direction perpendicular to a longitudinal axis of the
right bypass rod, varies, and the rate of flow of the right bypass air stream varies

between right bypass channels.

28
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12 The apparatus of any one of claims 5 — 11 wherein the right bypass rod further
defines a plurality of right clean out apertures of a size larger than the right rod
apertures, and wherein the right bypass rod is movable in a linear direction to a
clean out position where each right bypass channel is substantially aligned with a

right clean out aperture.

13. The apparatus of any one of claims 5 — 12 wherein the inductor assembly
comprises a plurality of inductor modules connected together, each inductor
module defining, when connected together, a portion of the reservoir, a portion of
the right and left air conduits, a portion of the right and left rod apertures, one of
the right pickup air openings, one of the left pickup air openings, one of the right
seed channels, one of the left seed channels, one of the right bypass channels, and

one of the left bypass channels.

14. The apparatus of claim 13 wherein each inductor module defines a substantially

vertical wall extending across a lower portion of the reservoir.

15. The apparatus of any one of claims 1 — 14 wherein an end panel of the inductor
assembly comprises a translucent or transparent material that allows an operator

to view an interior of the inductor assembly.

16. An inductor apparatus for an agricultural seeding implement, the apparatus

comprising;

a storage container for seeds;

an inductor assembly mounted under the storage container such that seeds from

the storage container flow into a reservoir defined by the inductor assembly;

wherein the inductor assembly defines an air conduit extending along a middle of
the reservoir and a pressurized air source directs a pressurized air stream into the

air conduit;
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right and left pickup air openings in corresponding right and left lower sides of
the air conduit configured to direct right and left pickup air streams into

corresponding right and left sides of a floor of the reservoir:

wherein the inductor assembly defines a plurality of right seed channels, each
right seed channel extending substantially perpendicular to the air conduit and
sloping upward from a right seed channel inlet located above the right pickup air
opening to a right seed channel outlet located in an upper right portion of the

inductor assembly;

wherein the inductor assembly defines a plurality of left seed channels, each left
seed channel extending substantially perpendicular to the air conduit and sloping
upward from a left seed channel inlet located above the left pickup air opening to

a left seed channel outlet located in an upper left portion of the inductor assembly;

a right bypass channel extending from each right seed channel and through a

lower right wall of the air conduit below the right pickup air opening;

a left bypass channel extending from each left seed channel and through a lower

left wall of the air conduit below the left pickup air opening;

where in operation the right pickup air stream picks up seeds flowing into the
reservoir and forms a right seed air stream entrained with seeds flowing into each
right seed channel inlet and a right bypass air stream flows from the air conduit
through the right bypass channel into each right seed channel and the combined
right seed air streams and right bypass air streams flow out the right seed channel

outlets;

where in operation the left pickup air stream picks up seeds flowing into the

reservoir and forms a left seed air stream entrained with seeds flowing into each

30
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+ left seed channel inlet and a left bypass air stream flows from the air conduit
through the left bypass channels into each left seed channel and the combined left

seed air streams and left bypass air streams flow out the left seed channel outlets.

17. The apparatus of claim 16 wherein the reservoir is divided by reservoir walls into
reservoir segments, and wherein the right and left pickup air openings are
configured to direct the corresponding right and left pickup air streams into each

. reservoir segment, and wherein each right and left seed channel inlet is

substantially aligned with one of the reservoir segments.

18. The apparatus of any one of claims 16 and 17 wherein a rate of flow of the right
and left bypass air streams through the corresponding right and left bypass

channels is adjustable.
19. The apparatus of claim 18 wherein:

the right bypass channels are aligned, and the inductor assembly defines a right
rod channel extending from an exterior of the inductor assembly through the
inductor assembly, and wherein each right bypass channel passes through the

right rod channel;

a right bypass rod extends through the right rod channel, the right bypass rod
defining a plurality of right rod apertures, the right bypass rod configured such
that the right bypass rod is movable to a position where each ri ght bypass channel
is substantially aligned with a right rod aperture, and moving the right rod
apertures with respect to the right bypass channels changes the rate of flow of the

right bypass air streams;

the left bypass channels are aligned, and the inductor assembly defines a left rod
channel extending from an exterior of the inductor assembly through the inductor
assembly, and wherein each left bypass channel passes through the left rod

channel;
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21.

22.

24,

a left bypass rod extends through the left rod channel, the left bypass rod defining
a plurality of left rod apertures, the left bypass rod configured such that the left
bypass rod is movable to a position where each left bypass channel is
substantially aligned with a left rod aperture, and moving the left rod apertures
with respect to the left bypass channels changes the rate of flow of the left bypass

air streams.

The apparatus of claim 19 wherein the right bypass rod is movable from a first
bypass position, where each right bypass channel is aligned to a first degree with
a corresponding right rod aperture allowing the right bypass air stream to flow at a
first rate, to a second bypass position, where each ri ght bypass channel is aligned
to a second degree with the corresponding right rod aperture allowing the right

bypass air stream to flow at a second rate.

The apparatus of claim 20 wherein the bypass rod moves in a linear direction
along the rod channel from the first bypass position to the second bypass position,
or rotates in the rod channel from the first bypass position to the second bypass

position.

The apparatus of any one of claims 19 - 21 wherein the bypass channels are all
substantially the same bypass channel size and the rod apertures are all

substantially the same rod aperture size.

The apparatus of any one of claims 19 - 23 wherein the bypass channels are all
substantially the same bypass channel size and a size of the rod apertures varies

and the rate of flow of the bypass air stream varies between bypass channels.

The apparatus of any one of claims 19 - 23 wherein the right rod channel is
substantially parallel to the air conduit and below the right pickup air opening,
and the left rod channel is substantially parallel to the air conduit and below the

left pickup air opening.
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