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1
AIR PRESSURE DISSIPATOR FOR AIR SEED
DELIVERY SYSTEM

FIELD OF THE INVENTION

This invention relates generally to pressurized air systems
for delivering seeds from a main hopper to one or more
remote bins each associated with a planter row unit, and is
particularly directed to an air pressure dissipator for regulat-
ing the flow of air and the amount of seed delivered to a
planter row unit.

BACKGROUND OF THE INVENTION

Early agricultural planters for simultaneously planting plu-
ral spaced rows of crops using seed metering apparatus for
dispensing seeds at a controlled rate provided each seed
metering unit with its own seed hopper. The limited space
available along the length of the planter’s tool bar restricted
the size of the individual row unit hoppers and led to the use
of a central seed hopper for supplying plural smaller remote
hoppers, or bins, each associated with a respective row unit.
Plural hoses, or tubes, connect the central seed hopper to each
remote bin of an individual seed metering unit. The seed bin
of a seed metering device is typically integrated in the hous-
ing of the seed meter.

Air under pressure is used to move the seeds from the
central seed hopper via the aforementioned tubes extending
to the individual remote seed meters. Seeds in the main hop-
per are agitated by and entrained within an air stream and are
delivered under pressure to the individual seed meters. In this
type of distribution system, it is difficult to provide uniform
seed agitation and transport via airstream entrainment to all
individual remote seed meters to ensure uniform seed deposit
in all of the crop rows. Inline air current which is too low will
result in a reduced number of seeds being transported to the
seed meters, while too high an air current may result in excess
seed accumulation causing more than one seed to be dis-
charged at a given time or interruptions in seed flow prevent-
ing deposit of seeds at regular intervals. Attempts to address
this problem have led to the introduction of large remote
hoppers having sufficient seed capacity to compensate for any
reduction or interruption in the flow of seeds to any of the
remote seed meters. But this approach has met with only
limited success because of the limited space on the toolbar
and the close spacings of the crop rows as discussed above.

The present invention addresses the aforementioned limi-
tations of the prior art by providing a means of variable air
dissipation in a compressed air system for distributing seeds
from one or more central hoppers to plural remote seed meters
for timed deposit of individual seeds in the soil.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG.1is an exploded perspective view of a planter row unit
incorporating an air pressure dissipater for an air seed deliv-
ery system in accordance with the present invention;

FIG. 2 is a side elevation view of the inventive air pressure
dissipater;

FIG. 3 is an upper perspective view of an air dissipator tube
incorporated in the air pressure dissipator of the present
invention;

FIG. 4 is a longitudinal sectional view of the air dissipator
tube shown in FIG. 2, with a portion shown in enlarged detail;

FIG. 5 is a bottom plan view of the air dissipator tube
shown in FIG. 2, with a portion thereof shown in enlarged
detail,
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FIG. 6 is a perspective view of a perforated tube assembly
used in the air pressure dissipator of the present invention; and
FIGS. 7 and 8 are side elevation views illustrating addi-
tional details of the perforated tube assembly shown in FIG. 6.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS

Referring to FIG. 1, there is shown an exploded perspective
view of an agricultural planter unit 10 connected to an air seed
delivery system incorporating an air pressure dissipater 24 in
accordance with the principles of the present invention. While
the inventive air pressure dissipater 24 is described herein for
use in a seed delivery system, this invention is not limited to
one particular embodiment or to that type of environment and
has application in virtually any particle, or particulate matter,
delivery system using an airstream, or air (or other type of
gas) under pressure, to move the particles.

Planter row unit 10 includes a support frame 12 having
attached to a lower portion thereof plural ground engaging
tools 14 (only one of which is shown for simplicity) and
wheels 16. Also coupled to a lower portion of support frame
12 is an attachment mechanism 18 for connecting the planter
row unit 10 to a toolbar (not shown) of an agricultural planter.
Plural planter row units 10 are disposed in a spaced manner
along the length of the toolbar. Disposed on and mounted to
support frame 12 is a seed meter 20 which dispenses seeds in
atimed manner as determined by the speed of the planter row
unit 10 traversing a field. A lower portion of seed meter 20 is
connected to a seed discharge tube 15 for discharging the
seeds into a furrow formed by the aforementioned ground
engaging tools 14. The seed meter 20 shown in FIG. 1 is of the
vacuum type and includes an opening 20a to a seed reservoir
within the seed meter. Attached to an upper portion of support
frame 12 as well as to seed meter 20 is a seed meter mount 22
having an aperture 224 aligned with the aperture 20q in the
seed meter. While the present invention is described herein as
used in combination with a vacuum type seed meter, this
invention could equally as well be used with a positive air
pressure seed meter or a mechanical seed meter.

Attached to an upper portion of seed meter mount 22 and
aligned with the aperture 224 therein is an air pressure dissi-
pator 24 in accordance with the present invention. A side
elevation view of the inventive air pressure dissipator 24 is
shown in FIG. 2. Air pressure dissipator 24 includes an upper
air dissipator tube 26 or dissipater chamber and a lower air
dissipator screen 28. FIG. 3 is an upper perspective view of
the air dissipator tube 26. FIGS. 4 and 5 are respectively
longitudinal sectional and bottom plan views of the air dissi-
pator tube 26, with each of these figures including enlarged
portions of the air dissipator tube to illustrate additional
details thereof. FIGS. 6, 7 and 8 are respectively perspective
and side elevation views of the air dissipater screen 28 of the
inventive air pressure dissipater 24.

The air dissipator tube 26 of the air pressure dissipator 24
is preferably comprised of a high strength plastic and includes
anupper angled portion 42 having an aperture 40 in the upper
end thereof and a lower outwardly tapered portion 44 having
a lower aperture 46 therein. The upper end of the angled
portion 42 of the air dissipater tube 26 is adapted for coupling
by means of plural spaced projections 52 on the outer surface
thereof to a connector 30. Connector 30 is adapted for cou-
pling to a seed hopper by means of an elongated tube, which
are not shown in the figures for simplicity. It is in this manner
that seeds are provided from the hopper via the air pressure
dissipater tube 26 to the seed meter 20 for deposit in the soil.
A gasket 32 is provided between the upper end of air dissi-
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pator tube 26 and connector 30 for providing an airtight,
sealed connection therebetween. The angle in the air pressure
dissipator tube 26 is selected so as to facilitate seed/air flow
through the air pressure dissipator 24 and to facilitate con-
nection of the air pressure dissipator to a planter row unit
disposed either forward or aft of the planter’s tool bar by
mounting the air pressure dissipator so as to extend either in
a forward or an aft direction relative to the toolbar to accom-
modate the position of the planter row unit. In a preferred
embodiment, the angle of the air pressure dissipater tube 26 is
on the order of 45° to facilitate coupling the air pressure
dissipater tube to a seed hopper typically via the combination
of a flexible hose and a seed air entrainment device which are
not shown for simplicity. While the present invention is
described herein as being mounted to the top of the seed meter
hopper and bent 45 degrees to accommodate hose attachment,
this invention could work equally as well with other configu-
rations, combinations and arrangements of its [principle]
components.

Extending downward from the angled portion 42 is the
outwardly tapered portion 44 of the air dissipator tube 26.
Disposed on outer, opposed portions of the outwardly tapered
portion 44 of the air pressure dissipator tube 26 are first and
second mounting flanges 48a and 485. Each of the first and
second mounting flanges 484, 485 includes a respective aper-
ture 50a and 506 therein. Each of apertures 50a, 506 is
adapted to receive a respective connector 51a, 515 as shown
in FIG. 2 for securely connecting air dissipator screen 28 to a
lower end of air dissipator tube 26. In FIG. 2, first and second
connectors 51a, 515 are shown as nut and bolt combinations,
although various conventional types of coupling arrange-
ments could be used to connect air dissipator tube 26 and air
dissipator screen 28. First and second connectors 51a, 515
may also be used to connect air pressure dissipator 24 to seed
meter mount 22 such that air dissipator screen 28 is disposed
within the seed meter mount’s aperture 22a aligned with
aperture 20a in seed meter 20. Also disposed on the lower end
of the outwardly tapered portion 44 of air dissipator tube 26
are plural spaced recesses 58a-58d, where two of these
recesses 58a and 585 are shown in FIGS. 2 and 4 and all four
are identified in FIG. 5. In addition, disposed about the inner
surface of the air pressure dissipator 24 where its angled
portion 42 meets its outwardly tapered portion 44 is a circular
lip extension 54 extending in a downward direction as shown
in the sectional view of FIG. 4.

The air dissipator screen 28 attached to the lower end of the
air dissipater tube 26 includes an elongated, linear perforated
tube 72 preferably comprised of a non-corrosive metal, plas-
tic or other suitable material. Perforated tube has an upper
opening 72a and a lower opening 725 in its tapered lower end
72c¢. Disposed about and attached to perforated tube 72 is a
mounting plate 74. Mounting plate 74 includes first and sec-
ond opposed mounting flanges 74a and 74b each having a
respective aperture 76a and 765 therein. Mounting flanges
74a, 74b and apertures 76a, 765 are aligned with the mount-
ing flanges 48a, 485 and apertures 50a, 505 in air pressure
dissipator tube 26 for connecting these two components
together by means of the aforementioned first and second
connectors 51a and 51b6. Formed integrally with mounting
plate 74 and extending about the large aperture in the mount-
ing plate is an upraised lip portion 74¢ which is crimped,
bonded, welded otherwise attached to the outer surface of
perforated tube 72 to securely connect these two components
in a fixed manner. The openings along the length of perforated
tube 72 allow air to pass through the tube, while maintaining
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seed entrained in the air flow from the main seed hopper
confined within the air pressure dissipator 24 for delivery to
seed meter 20.

While the lower tapered end 72¢ of the air pressure dissi-
pator’s perforated tube 72 is disposed within the seed reser-
voir in seed meter 20, the upper end of the perforated tube
extends into the outwardly tapered portion 44 in the lower end
of'the air dissipator tube 26. The upper end of the perforated
tube 72 defining aperture 724 therein is inserted in an annular
slot 56 disposed between the above described inner lip exten-
sion 54 on the inner surface of air dissipator tube 26 and its
outwardly tapered portion 44 as shown in FIG. 4. Contact is
established between the upper edge of the perforated tube 72,
the inner surface of the outwardly tapered portion 44 and
inner lip extension 54 of air dissipater tube 26 to ensure that
none of the seeds escape the air delivery system and are
directed through the perforated tube. As additional seed is
deposited in the seed reservoir of seed meter 20, the seed level
approaches the lower end of the air pressure dissipator’s
perforated tube 72. As the deposited seed fills the lower end of
perforated tube 72 in an increasing manner, an increase in
blockage of the openings in the perforated tube results
thereby decreasing the amount of air that is discharged
through the perforations in the tube, as well as through the
plural recesses 58a-58d in the lower edge of the air dissipater
tube’s outwardly tapered portion 44. This decrease in air
discharged from a lateral portion of air pressure dissipater 24
reduces the air flow velocity in the seed delivery hose, thus
preventing seeds from being entrained into the airstream and
delivered to the seed meter until the seed level in the perfo-
rated tube 72 is lowered to permit additional air and seed to
flow into the seed meter. Thus, as seeds are discharged to the
soil, the seed level in the seed meter 20 drops allowing an
increase in the air flow being dissipated to the atmosphere
which in turn increases the air current in the seed delivery
hose allowing additional seed to be entrained into the air
stream and delivered to the seed meter for discharge onto the
soil. It is in this manner that the inventive air pressure dissi-
pator 24 operates to maintain the seed level in seed meter 20
at a more or less constant level to prevent the deposit of
excessive amounts of seed in the seed meter, while ensuring a
steady flow of seed to the seed meter for optimum seed
discharge. While the present invention is described herein as
having a straight perforated tube 72 used in conjunction with
an outwardly tapered and angled dissipater tube 26, other tube
and screen shapes and combinations thereof could equally as
well be used to create a variable air discharge area thereby
controlling air current-dependent seed entrainment as seed
levels rise and fall.

While particular embodiments of the present invention
have been shown and described, it will be obvious to those
skilled in the relevant arts that changes and modifications may
be made without departing from the invention in its broader
aspects. Therefore, the aim in the appended claims is to cover
all such changes and modifications that fall within the true
spirit and scope of the invention. The matter set forth in the
foregoing description and accompanying drawings is offered
by way of illustration only and not as a limitation. The actual
scope of the invention is intended to be defined in the follow-
ing claims when viewed in their proper perspective based on
the prior art.

The invention claimed is:

1. A particulate matter transport and discharge arrange-
ment comprising:

a reservoir containing particulate matter and having a dis-

charge tube attached thereto, wherein air under pressure
is provided to said reservoir for entraining the particulate
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matter in an air stream for removing the particulate
matter from said reservoir via said discharge tube;

a hollow elongated member having a lateral wall, with at
least a portion of the lateral wall of said hollow elon-
gated member having plural apertures disposed in a
spaced manner about the circumference thereof, said
hollow elongated member further including a first open
end coupled in a sealed manner to said discharge tube for
receiving air-stream entrained particulate matter from
said reservoir, and a second opposed open end; and

a discharge mechanism coupled to the second open end of
said hollow elongated member for receiving and dis-
charging the particulate material;

wherein said hollow elongated member regulates the flow
of particulate matter to said discharge mechanism by
controlling air flow to said discharge mechanism to pre-
vent over feeding of said discharge mechanism of the
particulate matter.

2. The arrangement of claim 1, wherein the particulate

matter is seed, fertilizer or a herbicide.

3. The arrangement of claim 1, wherein the particulate
matter is seed and the arrangement is used in an air seed
delivery system.

4. The arrangement of claim 3, wherein said discharge
mechanism is a seed meter.

5. The arrangement of claim 1, wherein said hollow elon-
gated member is in the form of a tube.

6. The arrangement of claim 5, wherein said hollow elon-
gated member includes an upper air tube in pneumatic com-
munication with said reservoir and a lower apertured tubular
screen coupled to said discharge mechanism, and wherein
said upper air tube is connected to said lower apertured tubu-
lar screen in a semi-sealed manner.

7. The arrangement of claim 6, wherein said upper air tube
includes an outwardly tapered lower end portion adapted for
semi-sealed connection to said lower apertured tubular
screen, wherein said lower end portion of said upper air tube
is outwardly tapered in the direction of particulate matter
flow.

8. The arrangement of claim 7, wherein said upper air tube
further includes an inner lip extension disposed in a spaced
manner inwardly from said outwardly tapered lower end por-
tion, and wherein said lower apertured tubular screen
includes an upper edge portion disposed between and engag-
ing the outwardly tapered lower portion and the inner lip
extension of said upper air tube.

9. The arrangement of claim 6, wherein said upper air tube
includes a 45° bend and said tubular screen is linear in con-
figuration.

10. The arrangement of claim 6, wherein said tubular
screen includes an angled lower end portion forming a termi-
nal portion of said elongated hollow member.

11. The arrangement of claim 6, wherein an upper end
portion of said lower apertured tubular screen extends up into
and is inwardly displaced from an adjacent lower end portion
of said upper air tube.

12. A particulate matter transport and discharge arrange-
ment comprising:

a reservoir containing particulate matter and having a dis-
charge tube attached thereto, wherein air under pressure
is provided to said reservoir for entraining the particulate
matter in an air stream for removing the particulate
matter from said reservoir via said discharge tube;

a hollow elongated member having a lateral wall, with at
least a portion of the lateral wall of said hollow elon-
gated member having plural apertures disposed in a
spaced manner about the circumference thereof, said
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hollow elongated member further including a first open
end coupled in a sealed manner to said discharge tube for
receiving air-stream entrained particulate matter from
said reservoir, and a second opposed open end; and

a discharge mechanism coupled to the second open end of
said hollow elongated member for receiving and dis-
charging the particulate material;

wherein said hollow elongated member regulates the flow
of particulate matter to said discharge mechanism by
controlling air flow to said discharge mechanism to pre-
vent over feeding of said discharge mechanism of the
particulate matter, and

wherein said hollow elongated member is in the form of'a
tube and includes an upper air tube in pneumatic com-
munication with said reservoir and a lower apertured
tubular screen coupled to said discharge mechanism,
and wherein said upper air tube is connected to said
lower apertured tubular screen in a semi-sealed manner,
and

wherein said upper air tube includes an outwardly tapered
lower end portion adapted for semi-sealed connection to
said lower apertured tubular screen, wherein said upper
air tube further includes an inner lip extension disposed
in a spaced manner inwardly from said outwardly
tapered lower end portion, and wherein said lower aper-
tured tubular screen includes an upper edge portion dis-
posed between and engaging the outwardly tapered
lower portion and the inner lip extension of said upper
air tube, and

wherein said upper air tube and said lower apertured tubu-
lar screen respectively include first and second coupling
flanges for connecting said upper air tube and said lower
apertured tubular screen together.

13. The arrangement of claim 12, further comprising a
plurality of mated sets of air tubes and tubular screens to
facilitate multiple distribution points from a single central
reservoir.

14. The arrangement of claim 13, wherein said plural con-
nectors are nut and bolt combinations.

15. The arrangement of claim 14, wherein said first and
second coupling flanges and said plural connectors are
adapted for attaching said hollow elongated member to a
support structure.

16. The arrangement of claim 15, wherein a lower end
portion of said upper air tube includes one or more openings
for facilitating air flow through the apertures in said tubular
screen in controlling air flow to said discharge mechanism.

17. The arrangement of claim 12, wherein said first and
second coupling flanges are symmetrically disposed on each
of'said upper air tube and said lower apertured tubular screen.

18. A particulate matter transport and discharge arrange-
ment comprising:

a reservoir containing particulate matter and having a dis-
charge tube attached thereto, wherein air under pressure
is provided to said reservoir for entraining the particulate
matter in an air stream for removing the particulate
matter from said reservoir via said discharge tube;

a hollow elongated member having a lateral wall, with at
least a portion of the lateral wall of said hollow elon-
gated member having plural apertures disposed in a
spaced manner about the circumference thereof, said
hollow elongated member further including a first open
end coupled in a sealed manner to said discharge tube for
receiving air-stream entrained particulate matter from
said reservoir, and a second opposed open end; and
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a discharge mechanism coupled to the second open end of
said hollow elongated member for receiving and dis-
charging the particulate material;

wherein said hollow elongated member regulates the flow
of particulate matter to said discharge mechanism by
controlling air flow to said discharge mechanism to pre-
vent over feeding of said discharge mechanism of the
particulate matter,

wherein said hollow elongated member is in the form of a
tube and includes an upper air tube in pneumatic com-
munication with said reservoir and a lower apertured
tubular screen coupled to said discharge mechanism,
and wherein said upper air tube is connected to said
lower apertured tubular screen in a semi-sealed manner,
and

wherein said upper air tube includes an outwardly tapered
lower end portion adapted for semi-sealed connection to
said lower apertured tubular screen, wherein said upper
air tube further includes an inner lip extension disposed
in a spaced manner inwardly from said outwardly
tapered lower end portion, and wherein said lower aper-
tured tubular screen includes an upper edge portion dis-
posed between and engaging the outwardly tapered
lower portion and the inner lip extension of said upper
air tube, and

wherein said upper air tube and said lower apertured tubu-
lar screen respectively include first and second coupling
flanges for connecting said upper air tube and said lower
apertured tubular screen together, and

wherein said second coupling flange is disposed on an
intermediate portion of said lower apertured tubular
screen, with said lower apertured screen extending
above and below a lower end of said upper air tube.

19. In a system wherein particulate material is removed
from a reservoir by entraining the particulate material in an air
stream, apparatus for providing said particulate matter to a
distributor of the particulate matter, wherein said distributor
discharges the particulate material at a varying rate depending
upon operating conditions, said apparatus comprising:

a first tube having first and second opposed open ends,

wherein said first end is connected in a sealed manner via
a conduit to the reservoir for receiving the air-stream
entrained particulate matter;

a second tube having third and fourth opposed open ends,
wherein said fourth end is connected in a semi-sealed
manner to the particulate matter distributor; and

a hollow elongated member having a lateral wall with
plural apertures disposed in a spaced manner about the
circumference thereof and first and second open end
portions respectively connected in a sealed manner to
the second open end of said first tube and to the third
open end of said second tube, wherein particulate mate-
rial entrained in the air stream is provided via said hol-
low elongated member to the distributor, and when the
particulate material fills the distributor and at least par-
tially fills said hollow member, reduced air flow passes
through the apertures of said hollow member resulting in
a reduction, interruption or stoppage in the particulate
material being provided to the distributor and preventing
over-feeding of the system.

20. A particulate matter transport and discharge arrange-

ment comprising:

a reservoir containing particulate matter and having a dis-
charge tube attached thereto, wherein air under pressure
is provided to said reservoir for entraining the particulate
matter in an air stream for removing the particulate
matter from said reservoir via a conduit to said discharge
tube;
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a hollow elongated member having a lateral wall, with at

least a portion of the lateral wall of said hollow elon-
gated member having plural apertures disposed in a
spaced manner about the circumference thereof, said
hollow elongated member further including a first open
end coupled in a sealed manner to said discharge tube for
receiving air-stream entrained particulate matter from
said reservoir, and a second opposed open end; and

a discharge mechanism coupled to the second open end of

said hollow elongated member for receiving and dis-
charging the particulate material;

wherein said hollow elongated member regulates the flow

of particulate matter to said discharge mechanism by
controlling air flow to said discharge mechanism to pre-
vent inadequate seed accumulation or excess seed accu-
mulation of particulate matter in said discharge mecha-
nism.

21. A particulate matter transport and discharge arrange-
ment comprising:
a reservoir containing particulate matter and having a dis-

charge tube attached thereto, wherein air under pressure
is provided to said reservoir for entraining the particulate
matter in an air stream for removing the particulate
matter from said reservoir via said discharge tube;

a hollow elongated member having a lateral wall, with at

least a portion of the lateral wall of said hollow elon-
gated member having plural apertures disposed in a
spaced manner about the circumference thereof, said
hollow elongated member further including a first open
end coupled in a sealed manner to said discharge tube for
receiving air-stream entrained particulate matter from
said reservoir, and a second opposed open end; and

a discharge mechanism coupled to the second open end of

said hollow elongated member for receiving and dis-
charging the particulate material;

wherein said hollow elongated member regulates the flow

of particulate matter to said discharge mechanism by
controlling air flow to said discharge mechanism to pro-
vide uniform seed agitation and transport to said dis-
charge mechanism for uniform seed deposit.

22. A particulate matter transport and discharge arrange-
ment comprising:
plural reservoirs each containing particulate matter and

eachhaving a respective discharge tube attached thereto,
wherein air under pressure is provided to said reservoirs
for entraining the particulate matter in an air stream for
removing the particulate matter from said reservoirs via
said discharge tubes;

plural hollow elongated members each having a respective

lateral wall, with at least a portion of each lateral wall of
each of said hollow elongated members having plural
apertures disposed in a spaced manner about the circum-
ference thereof, each of said hollow elongated members
further including a first open end coupled to a discharge
tube for receiving air-stream entrained particulate mat-
ter from a respective reservoir, and a second opposed
open end; and

plural discharge mechanisms each coupled to the second

open end of a respective hollow elongated member for
receiving and discharging the particulate material;

wherein said hollow elongated members regulate the flow

of particulate matter to said discharge mechanisms by
controlling air flow to said discharge mechanisms to
provide uniform seed agitation and transport to each of
said discharge mechanisms for uniform seed deposit.



