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(57) A mounting mechanism (400) for a signal-re-
ceiving module (1200) for an agricultural harvester (10)
including a folding four-bar linkage (402) having a ground
link (404) fixed to the folding cover (202) of a grain tank
(28). The mechanism (400) holds the signal receiving
module (1200) in a horizontal position at the highest po-
sition above the agricultural harvester (10) when the

MECHANISM FOR HORIZONTAL POSITIONING OF GPS MODULE IN FIELD AND ROAD MODE

when the grain tank cover (202) is in the both the open
(200) and closed (1400) positions. Also, a kit for mounting
a signal-receiving module (1200) to a folding grain tank
cover (202) on an agricultural harvester (10), a grain tank
(28) for an agricultural harvester (10) including the
mounting mechanism (400), and an agricultural harvest-
er (10) including the mounting mechanism (400).
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Description

Field of the Invention

[0001] The presentinvention relates to agricultural har-
vesters, and, more specifically to the mounting of a global
positioning system (GPS) module upon an agricultural
harvester to facilitate good satellite reception.

Background of the Invention

[0002] An agricultural harvester known as a "combine"
is historically termed such because it combines multiple
harvesting functions with a single harvesting unit, such
as picking, threshing, separating and cleaning. A com-
bine includes a header that removes the crop from afield,
and a feeder housing that transports the crop matter into
a threshing rotor. The threshing rotor rotates within a per-
forated housing, which may be in the form of adjustable
concaves, and performs a threshing operation on the
crop to remove the grain. Once the grain is threshed, it
falls through perforations in the concaves onto a grain
pan. From the grain pan, the grain is cleaned using a
cleaning system and is then transported to a grain tank
onboard the combine. A cleaning fan blows air through
the sieves to discharge chaff and other debris toward the
rear of the combine. Non-grain crop material such as
straw from the threshing section proceeds through a res-
idue system, which may utilize a straw chopper to proc-
ess the non-grain material and direct it out the rear of the
combine. When the grain tank becomes full, the combine
is positioned adjacent a vehicle into which the grainis to
be unloaded, such as a semi-trailer, gravity box, straight
truck, or the like; an unloading system on the combine is
actuated to transfer the grain into the vehicle.

[0003] More particularly, a rotary threshing or separat-
ing system includes one or more rotors, which can extend
axially (front to rear) or transversely within the body of
the combine, and which are partially or fully surrounded
by a perforated concave. The crop material is threshed
and separated by the rotation of the rotor within the con-
cave. Coarser non-grain crop material such as stalks and
leaves are transported to the rear of the combine and
discharged back to the field. The separated grain, togeth-
er with some finer non-grain crop material such as chaff,
dust, straw, and other crop residue are discharged
through the concaves and fall onto a grain pan where
they are transported to a cleaning system. Alternatively,
the grain and finer non-grain crop material may also fall
directly onto the cleaning system itself.

[0004] A cleaning system further separates the grain
from non-grain crop material, and typically includes a fan
directing an airflow stream upwardly and rearwardly
through vertically arranged sieves which oscillate in a
fore and aft manner. The airflow stream lifts and carries
the lighter non-grain crop material towards the rear end
of the combine for discharge to the field. Clean grain,
being heavier, and larger pieces of non-grain crop ma-
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terial, which are not carried away by the airflow stream,
fall onto a surface of an upper sieve (also known as a
chaffer sieve) where some or all of the clean grain passes
through to a lower sieve (also known as a cleaning sieve).
Grain and non-grain crop material remaining on the upper
and lower sieves are physically separated by the recip-
rocating action of the sieves as the material moves rear-
wardly. Any grain and/or non-grain crop material remain-
ing on the top surface of the upper sieve are discharged
at the rear of the combine. Grain falling through the lower
sieve lands on a bottom pan of the cleaning system,
where it is conveyed forwardly toward a clean grain au-
ger.

[0005] The clean grain auger conveys the grain to a
grain tank for temporary storage. The grain accumulates
to the point where the grain tank is full and is discharged
to an adjacent vehicle such as a semi trailer, gravity box,
straight truck or the like by an unloading system on the
combine that is actuated to transfer grain into the vehicle.
[0006] Grain tanks for combines are fitted with covers
and/or extensions at the top of the upstanding walls. Ex-
tensions allow the capacity of the grain tank to be in-
creased during harvesting, while a cover prevents the
harvested grain from spilling over as the tank becomes
full and the combine encounters bumps, dips, sloped
ground surfaces, etc. The covers and/or extensions may
be manual or powered, e.g., electrically, hydraulically or
pneumatically powered. The extensions can be moved
to the raised position for increased capacity during har-
vesting and to a lowered position for road transport, for
which height s typically limited to a maximum value (e.g.,
four meters) as dictated by a governmental homologation
rules for safe passage on public roads, under bridges,
and/or utility wires.

[0007] Combines also are provided with global posi-
tioning system (GPS or other satellite constellation sys-
tems, e.g., GNSS) receivers to enable the use of position
tracking for a variety of harvester control functions. Un-
interrupted and accurate functioning of the GPS module
requires negligible interference with GPS signal recep-
tion by obstructing parts of the combine and maintenance
of the GPS module in a horizontal position, i.e., in a plane
tangential to the earth’s surface. To ensure an unob-
structed, 360-degree view of the satellite constellation,
GPS antennae or modules are mounted on the highest
point of the combine, above any part of the machinery
that might obstruct a line of sight to a satellite, for exam-
ple, on top of the cab or the grain storage tank. Problems
can occur maintaining ideal GPS module positioning and
signal reception, particularly in northern latitudes, where
signal paths to satellites may be flatter, and during har-
vesting operations, when the grain tank covers are lifted
and extensions are deployed.

[0008] There remains aneedinthe art for animproved
mount fora GPS module for an agricultural harvester that
maintains the module in an optimal operating position
during field mode with the grain tank cover open and
extensions deployed, as well as during road mode with
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the grain tank cover closed and the extensions retracted.
Such a need is satisfied by the present mounting mech-
anism, kit, and grain tank for an agricultural combine.

Summary of the Invention

[0009] According to one aspect of the invention, a
mounting mechanism for a signal-receiving module for
an agricultural harvester includes a folding four-bar link-
age having a ground link, a coupler link, a first crank link,
and a second crank link that is shorter than the first crank
link. The ground link is joined at a first end by a pivot joint
to a first end of the first crank link and at an opposite end
by a pivot joint to a first end of the second crank link. The
ground link is configured to be fixed to the folding cover
of a grain tank of the agricultural harvester. The coupler
link is joined at a first end by a pivot joint to an opposite
end of the first crank link and at an opposite end by a
pivot joint to an opposite end of the second crank link.
The coupler link includes a platform configured to hold
the signal-receiving module. One of either the first crank
link or the second crank link includes a lever extending
past the pivot joint joining the crank link to the ground
link. The lever is configured to contact a fixed surface on
the agricultural harvester to force the mechanism into a
folded position from a deployed position as the grain tank
coveris moved from an open position to a closed position.
The mechanism in the deployed (open) position holds
the signal-receiving module in a horizontal position above
the grain tank cover when the grain tank cover is in the
open position; in the folded position, the mechanism
holds the signal-receiving module in a horizontal position
above the grain tank cover when the grain tank cover is
in the closed position.

[0010] In another aspect of the invention, the signal-
receiving module is a GPS module or a GNSS module.
[0011] Inanother aspect of the invention, the mounting
mechanism includes an actuator configured to force the
mechanism into an open position from the folded position
as the grain tank cover is moved from a closed position
to an open position. The actuator can be a spring, or a
hydraulic actuator.

[0012] Inanother aspect of the invention, a kit includes
the mounting mechanism and a stop including the fixed
surface, the stop being configured for fixation to the ag-
ricultural harvester in a position such that the lever con-
tacts the fixed surface as the grain tank cover is moved
from an open position to a closed position. The piece
may be an angled bracket configured to be fixed to a side
of the grain tank.

[0013] In another aspect of the invention, a grain tank
for an agricultural harvester includes the mounting mech-
anism fixed to a folding cover of a grain tank and a signal-
receiving module mounted on the platform. The signal-
receiving module can be a GPS module or a GNSS mod-
ule. The mounting mechanism can include an actuator
configured to force the mechanism into an open position
from the folded position as the grain tank cover is moved
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from a closed position to an open position. The actuator
can be a gas strut, a spring, or a hydraulic actuator.
[0014] In another aspect of the invention, an agricul-
tural harvester having a grain storage tank with a folding
grain tank cover includes a mounting mechanism for a
signal-receiving module for the agricultural harvester
fixed to the cover. The mechanism includes afolding four-
bar linkage having a ground link, a coupler link, a first
crank link, and a second crank link that is shorter than
the first crank link. The ground link is joined at a first end
by a pivot joint to a first end of the first crank link and at
an opposite end by a pivotjoint to a first end of the second
crank link. The ground link is configured to be fixed to
the folding cover of a grain tank of the agricultural har-
vester. The coupler link is joined at a first end by a pivot
joint to an opposite end of the first crank link and at an
opposite end by a pivot joint to an opposite end of the
second crank link. The coupler link includes a platform
configured to hold the signal-receiving module. One of
either the first crank link or the second crank link includes
a lever extending past the pivot jointjoining the crank link
to the ground link. The lever is configured to contact a
fixed surface on the agricultural harvester to force the
mechanism into a folded position from a deployed posi-
tion as the grain tank cover is moved from an open po-
sition to a closed position. The mechanism in the de-
ployed (open) position holds the signal receiving module
in a horizontal position above the grain tank cover when
the grain tank cover is in the open position; in the folded
position, the mechanism holds the signal receiving mod-
ule in a horizontal position above the grain tank cover
when the grain tank cover is in the closed position.
[0015] In another aspect of the invention, the agricul-
tural harvester includes a signal-receiving module that is
a GPS module or a GNSS module.

[0016] Inanotheraspectof the invention, the mounting
mechanism on the agricultural harvester has an actuator
configured to force the mechanism into an open position
from the folded position as the grain tank cover is moved
from a closed position to an open position. The actuator
can be a gas strut, a spring, or a hydraulic actuator.
[0017] Inanotheraspectof the invention, a stop includ-
ing the fixed surface is fixed to the agricultural harvester
in a position such that the lever contacts the fixed surface
as the grain tank cover is moved from an open position
to a closed position, urging the mounting mechanism into
a folded (closed) position.

Brief Description of the Drawings

[0018]
FIG. 1 is a side view of an agricultural harvester;
FIG. 2 is a front view of a grain storage tank of an

agricultural harvester having afolding cover and side
extensions in an open (deployed) position;
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FIG. 3 is a view of the communication between the
combine control system including a GPS receiver
and an external network;

FIG. 4 is a perspective view of a mounting mecha-
nismfora GPS module, shownin an open (deployed)
position;

FIG. 5 is a side view of a mounting mechanism for
a GPS module, shown in a closed (folded) position;

FIG. 6 is a perspective detail of a mounting mecha-
nism for a GPS module, showing the mechanism in
a fully opened position and held from further opening
by a mechanical stop;

FIG. 7 is a perspective detail of a grain tank cover
having a mounting mechanism for a GPS module
mounted thereon;

FIG. 8 is a perspective detail of a stop fixed to a top
edge of a vertical wall of a grain storage tank for
engaging and closing a mounting mechanism for a
GPS module;

FIG. 9 is a perspective view of a grain storage tank
with folding covers and side extensions shown in an
open (deployed) position, wherein a mounting mech-
anism for a GPS module is fixed to a folding cover
and a stop for engaging and closing the mounting
mechanism is fixed to a side of the grain tank, and
wherein the mounting mechanism is in the fully open
(deployed) position;

FIG. 10 is a detail of a grain tank cover, showing a
mounting mechanism for a GPS module attached
thereto;

FIG. 11is a further detail of a grain tank cover, show-
ing a mounting mechanism for a GPS module at-
tached thereto;

FIG. 12 is a perspective detail of a grain tank cover
having a mounting mechanism for a GPS module
and a GPS module mounted thereon;

FIG. 13 is a front elevation view of a grain storage
tank with folding covers and side extensions shown
inan open (deployed) position and a mounting mech-
anism for a GPS module with a GPS module mount-
ed thereon in a fully open (deployed) position; and

FIG. 14 is a front elevation view of a grain storage
tank with folding covers and side extensions and a
mounting mechanism for a GPS module with a GPS
module mounted thereon in a closed (folded) posi-
tion.
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Detailed Description of the Invention

[0019] Reference now will be made in detail to embod-
iments of the invention, one or more examples of which
are illustrated in the drawings. Each example is provided
by way of explanation of the invention, not limitation of
the invention. It will be apparent to those skilled in the art
that various modifications and variations can be made in
the present invention without departing from the scope
or spirit of the invention. For instance, features illustrated
or described as part of one embodiment can be used with
another embodiment to yield a still further embodiment.
Thus, itis intended thatthe presentinvention covers such
modifications and variations as come within the scope of
the appended claims and their equivalents.

[0020] Ingeneral,the presentsubject matteris directed
to agricultural harvesters and, more specifically, to the
mounting of a global positioning system (GPS) module
upon an agricultural harvester to facilitate good satellite
reception. The agricultural harvester includes a grain
storage tank that is configured to receive harvested
grains and that has folding covers and side wall exten-
sions. A folding mounting mechanism for a GPS module
is fixed on a folding cover of the grain storage tank. The
mounting mechanism is configured to maintain the GPS
module in a horizontal position on the highest point of
the harvester, free of interference from any harvester ma-
chine parts, both in travel (road) mode with the grain tank
covers and extensions folded in a closed position and in
harvest (field) mode with the grain tanks covers and ex-
tensions in an open (deployed) position.

[0021] The terms "grain" and "residue" are used prin-
cipally throughout this specification for convenience but
it is to be understood that these terms are not intended
to be limiting. The terms "grain" and "crop material" are
used throughout the specification for convenience, and
it should be understood that these terms are notintended
to be limiting. "Grain" refers generally to the part of the
grain material that is threshed and separated from the
discardable part of the grain material, which is referred
to as non-grain grain material, or material other than grain
(MOG). "Residue" refers to MOG that is to be discarded
from the combine. Thus, "grain" refers to the part of a
crop that is harvested and separated from discardable
portions of the crop material.

[0022] The terms "fore", "aft", "left," and "right", when
used in connection with the agricultural harvester (e.g.
combine) and/or components thereof are usually deter-
mined with reference to the direction of forward operative
travel 21 of the combine, but again, they should not be
construed as limiting. Additionally, the term "a," as used
in the specification, means "at least one." The terminol-
ogy includes the words above specifically mentioned, de-
rivatives thereof, and words of similar import.

[0023] Referring now to the drawings, and more par-
ticularly to FIG. 1, there is shown one embodiment of an
agricultural harvester combine 10, which generally in-
cludes a chassis or frame 14, ground engaging wheels
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16 and 18, a header 32, a feeder housing 34, an operator
cab 22 with floor 20, a threshing and separating system
24, acleaning system 26, and agrain bin 28. Frontwheels
16 are larger flotation type wheels, and rear wheels 14
are smaller steerable wheels. Although combine 10 is
shown as including wheels, is also to be understood that
combine 10 may include tracks, such as full tracks or
half-tracks. Header 32 and associated feeder 34 may
extend in the forward direction 21 forward of the main
frame 14 and may be pivotally secured thereto for gen-
erally vertical movement.

[0024] In general, the feeder 34 may be configured to
serve as support structure for the header 32. As shown
in FIG. 1, the feeder 34 may extend between a front end
36 coupled to the header 32 and a rear end 38 positioned
adjacent to the threshing and separating assembly 24.
As is generally understood, the rear end 38 of the feeder
34 may be pivotally coupled to a portion of the combine
10 to allow the front end 36 of the feeder 34 and, thus,
the header 32 to be moved upwardly and downwardly
relative to the ground 19 to set the desired harvesting or
cutting height for the header 32.

[0025] As the combine 10 is propelled forwardly over
a field with standing grain, the grain material is severed
from the stubble by a sickle bar 42 at the front of the
header 32 and delivered by a header auger 44 to the
frontend 36 of the feeder 34, which supplies the harvest-
ed grain to the threshing and separating assembly 24.
As is generally understood, the threshing and separating
assembly 24 may include a cylindrical chamber 46 in
which the rotor 12 is rotated to thresh and separate the
harvested grain received therein. That is, the harvested
grain is rubbed and beaten between the rotor 12 and the
inner surfaces of the chamber 46, whereby the grain,
seed, or the like, is loosened and separated from the
MOG.

[0026] The harvested grain which has been separated
by the threshing and separating assembly 24 falls onto
a series of pans 48 and associated sieves 50, with the
separated harvested grain being spread out via oscilla-
tion of the pans 48 and/or sieves 50 and eventually falling
through apertures defined in the sieves 50. Additionally,
a cleaning fan 52 may be positioned adjacent to one or
more of the sieves 50 to provide an air flow through the
sieves 50 that removes chaff and other impurities from
the harvested grain. For instance, the fan 52 may blow
the impurities off of the harvested grain for discharge
from the combine 10 through the outlet of a straw hood
54 positioned at the back end of the combine 10.
[0027] The cleaned harvested grain passing through
the sieves 50 may then fall into a trough of an auger 56,
which may be configured to transfer the harvested grain
to an elevator 58 for delivery to the associated grain tank
28. Additionally, in one embodiment, a pair of tank augers
60 at the bottom of the grain tank 28 may be used to urge
the cleaned harvested grain sideways to an unloading
tube 62 for discharge from the combine 10.

[0028] A combine controller 310 is also included in the
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combine. The combine controller may be a programma-
ble logic controller, micro-controller, etc. The combine
controller is programmable by the operator of the com-
bine through a user (e.g. operator) interface, or through
aremote computer (not shown). The operator, for exam-
ple, enters commands through the user interface. In re-
sponse to these commands, the controller sends control
signals to the various actuators of combine 10. More de-
tails of combine controller 310 are described with refer-
ence to FIG. 3.

[0029] It should be appreciated that the configuration
of the combine 10 described above and shown in FIG. 1
is provided only to place the present subject matter in an
exemplary field of use. Thus, it should be appreciated
that the present subject matter may be readily adaptable
to any manner of combine configuration.

[0030] Referring now to FIG. 2, grain storage tank 28
of the agricultural harvester combine 10 has a pair of
folding covers 202 and side extensions 204 shown in an
open (deployed) position 200. The covers 202 typically
represents the highest or one of the highest points on
the combine 10 relative to a surface 19 (FIG. 1) such as
the ground or a road surface on which the combine 10
is located. This height is typically limited to a maximum
value, for example, four meters, as dictated by a govern-
mental entity for safe passage on public roads, under
bridges, and/or utility wires. However, such a maximum
height poses a difficulty insofar as it thus limits the height
and, thus, the grain holding capacity of the grain tank 28.
As a result, particularly when harvesting operations are
being carried out in very large fields, in the absence of
an extension, the grain tank 28 may fill to its capacity
before a section of a crop field being harvested has been
completed, or when the combine 10 is at a location within
afield far from a grain truck or wagon into which the grain
is to be unloaded, such that the harvesting operations
must be undesirably interrupted, for alonger than desired
time, for the unloading of the grain tank, which actions
may require significant time expenditures to drive the
combine 10 to the unloading location, to unload it, and
to then return it to the harvesting location.

[0031] To avoid the above-discussed problems, grain
tank 28 of combine 10 includes a foldable extensions
204, foldable between a deployed or unfolded position
200 extending upwardly from grain tank 28 for substan-
tially increasing the grain holding capacity thereof, and
a folded or closed or stored position 1400 (FIG. 14) so
as to be more easily capable of meeting overall height
limitations of the combine 10 for travel over public roads
and the like. Foldable extension 204 has a generally hor-
izontal lower edge portion positioned generally along the
upper edge 206 of a vertical wall of grain tank 28, such
as by a pivot assembly or joint 208, to be rotatable about
an axis of rotation generally along or adjacent to such
vertical wall edge 206. Pivot assembly or joint 208 can
take many suitable forms, including a rotatable shaft or
tube operatively associated with or connected to the ex-
tension 204, or any suitable hinge or hinge-type device,



9 EP 4 388 854 A1 10

such as a plastic living hinge, a piano hinge, multiple
hinges, or other suitable hinging or pivoting elements,
operable to enable pivotal movement of extension 204
between a deployed position 200 (FIGS. 2, 7, 9-13) and
a folded position as generally shown in FIG. 14, dis-
cussed hereinafter.

[0032] Grain tank extension mechanisms also are de-
scribed, for example, in U.S. Patents No. 9,736,982, No.
9,215,843, and No. 6,679,772, the entire disclosures of
which are incorporated by reference herein. Deployment
of such mechanisms may be manual or automated. It
should be appreciated that many alternative forms of
could be equally employed to achieve desired results,
and that the grain tank extension of the type herein de-
scribed is but one of many possible embodiments that
would be acceptable.

[0033] FIG. 3 shows an example of a system for con-
trolling the combine. The system includes an intercon-
nection between a control system of combine 10, a re-
mote PC 306 and a remote server 302 through network
300 (e.g. Internet). It should be noted that combine 10
does not have to be connected to other devices through
a network. The controller of combine 10 can be a stan-
dalone system 320 that receives operating instructions
through a user interface 304, or through a removable
memory device (e.g. Flash Drive). Standalone control
system 320 may include user interface 304, controller
310, GPS receiver 312, actuators 314, memory device
316, sensors 318, and transceiver 322.

[0034] Controller 310 may be configured to electroni-
cally control the operation of one or more components
of the combine 10. In general, the controller 310 may
comprise any suitable processor-based device known in
the art, such as a computing device or any suitable com-
bination of computing devices. Thus, in several embod-
iments, the controller 310 may include one or more proc-
essor(s) and associated memory device(s) configured to
perform a variety of computer-implemented functions. As
used herein, the term "processor" refers not only to inte-
grated circuits referred to in the art as being included in
a computer, but also refers to a controller, a microcon-
troller, a microcomputer, a programmable logic controller
(PLC), an application specificintegrated circuit, and other
programmable circuits. Additionally, the memory de-
vice(s) of the controller 310 may generally comprise
memory element(s) including, but not limited to, a com-
puter readable medium (e.g., random access memory
(RAM)), a computer readable non-volatile medium (e.g.,
a flash memory), a floppy disk, a compact disc-read only
memory (CD-ROM), a magnetooptical disk (MOD), a dig-
ital versatile disc (DVD) and/or other suitable memory
elements. Such memory device(s) 316 may generally be
configured to store suitable computer-readable instruc-
tions that, when implemented by the processor(s), con-
figure the controller 310 to perform various computer-
implemented functions. In addition, the controller 310
may also include various other suitable components,
such as a communications circuit or module, one or more
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input/output channels, a data/control bus, and/or the like.
[0035] The operator uses interface 304 of the combine
control system or PC 306 located at remote location 308.
Interface 304 and PC 306 allow the operator to view lo-
cally stored parameters from memory device 316 and/or
download parameters from server 302 through network
300. Combine controller 310 then controls combine 10
based on the instructions. For example, a sensor 318
may be used during harvesting to determine grain tank
level. Harvesting may also be tracked and aided by GPS
receiver 312.

[0036] Referringnow to FIG. 4,a mountingmechanism
400 for a signal-receiving (i.e., GPS, etc.) module 1200
for an agricultural harvester 10 is shown in an open (de-
ployed) position 444. Mounting mechanism 400 includes
a folding four-bar linkage 402, the linkage 402 including
a ground link 404, a coupler link 406, a first crank link
408, and a second crank link 410 shorter than the first
crank link 408. In the preferred embodiment illustrated in
FIG. 4, the mounting mechanism 400 includes two par-
allel folding four-bar linkages. The folding four-bar link-
age 402 is preferably a folding double crank four-bar link-
age, more preferably a folding double-crank trapezium
(Arglin) linkage with four links connected by four revolute
joints (RRRR), wherein the sum of the lengths of the
ground and first crank links is less than or equal to the
sum of the lengths of the coupler and second crank links
(Grashof’s Law).

[0037] The ground link 404 is joined at a first end 412
by a pivot joint 414 to a first end 416 of the first crank link
408 and at an opposite end 418 by a pivot joint (420) to
a first end 422 of the second crank link 410. The ground
link 404 is configured to be fixed to a folding cover 202
of a grain tank 28 of the agricultural harvester 10. The
coupler link 406 is joined at a first end 424 by a pivot joint
426 to an opposite end 428 of the first crank link 408 and
at an opposite end 430 by a pivot joint 432 to an opposite
end 434 of the second crank link 410. The coupler link
406 includes a platform 436, which is configured to hold
the signal-receiving module 1200. The signal-receiving
module may include a GPS signal-receiving unit or a
GNSS signal-receiving unit.

[0038] One of either the first crank link 408 or the sec-
ond crank link 410 is provided with a lever 438 that ex-
tends past the pivot joint 414, 420 joining the crank link
408, 410 to the ground link 404. The lever 438 is config-
ured to contact a fixed surface 440 on the agricultural
harvester 10 to force the mechanism 400 into a folded
position 500 (see FIG. 5) from a deployed position 444
as the grain tank cover 202 is moved from an open po-
sition 200 to a closed position 1400 (see FIG. 14), pref-
erably with the weight of the grain tank cover 202 alone
providing sufficient force to close and fold the mechanism
400. Lever 438 may be provided with a contact or wear
plate 446 for engaging the fixed surface 440 on the ag-
ricultural harvester 10.

[0039] The mechanism 400 in the deployed position
444 holds the signal-receiving module 1200 in a horizon-
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tal position above the grain tank cover 202 when the grain
tank cover 202 is in the open position 200. The mecha-
nism 400 in the folded position 500 holds the signal-re-
ceiving module 1200 in a horizontal position above the
grain tank cover 202 when the grain tank cover 202 is in
the closed position 1400. The mounting mechanism 400
may further include an actuator 442 configured to force
the mechanism 400 into an open position 444 from the
folded position 500 as the grain tank cover 202 is moved
from a closed position 1400 to an open position 200. The
actuator 442 may include a gas strut, a spring, a hydraulic
cylinder, an electric motor, or a combination of actuating
mechanisms.

[0040] As shown in FIG. 4, one ground link 404 of the
parallel four-bar linkages 402 is extended lengthwise
from pivot joint 414, forming a bracket 448 for fixing
mounting mechanism 400 to an outer edge 700 (not
shown) of grain tank cover 202 by screws, bolts, clips,
or other appropriate fasteners. An extension 450 is pro-
vided on bracket 448 to which actuator 442 is joined on
a first end 452 by a pivot joint 454. At its opposite end
456, actuator 442 is joined to coupler link 406 by pivot
joint 458.

[0041] ReferringnowtoFIG. 5, a mounting mechanism
400 for a GPS module 1200 is shown in a closed (folded)
position 500. First crank link 408 is provided with me-
chanical stops 502, 504 for engaging with coupler
link/platform 406, 436 to limit the opening and closing
motion of mounting mechanism 400. As seen in FIG. 5,
further motion of the mechanism 400 in the closing di-
rection is limited by the stop 502 contacting the underside
506 of coupler link/platform 406, 436.

[0042] Referring nowtoFIG.6,a mounting mechanism
400 for a GPS module is shown in a fully opened position
and held from further opening by mechanical stop 504.
Stop 504 is formed by extending first crank link 408 be-
yond pivot 426 and contacts the underside 506 of coupler
link/platform 406, 436, where it also extends beyond pivot
joint 426 joining the first crank link 408 to the coupler
link/platform 406, 436. Stop 504 defines the maximum
movement of mounting mechanism 400 in the opening
direction, terminating at open (deployed) position 444.
[0043] Referring now to FIG. 7, a grain tank cover 202
is shown in detail with a mounting mechanism 400 for a
GPS module 1200 fixed by bracket 448 to an outer edge
700 of the cover 202, with the cover 202 and grain tank
extension 204 in an open (deployed) position 200. Actu-
ator 442 is fully extended with mounting mechanism 400
in fully open (deployed) position 444, in which coupler
link/platform 406, 436 is held in a horizontal position
above the highest point of grain tank cover 202 and grain
tank extension 204 in the fully open position 444.
[0044] Referring now to FIG. 8, a stop 800 in the form
of an angled bracket 802 is fixed to an upper edge 206
of a vertical wall 804 of the grain storage tank 28. Bracket
802 includes fixed surface 440 extending laterally from
wall 804. Stop 800 is positioned on the combine 10 such
that lever 438 comes into contact with fixed surface 440
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as grain tank cover 202 and extension 204 are moved
into the closed position 1400. The force applied to lever
438 by the closing of grain tank cover 202 contracts ac-
tuator 442 and moves mounting mechanism 400 into the
folded (closed) position 500. In a preferred embodiment,
a kit is provided, including the mounting mechanism 400
and the stop 800, enabling aftermarket installation of the
inventive mounting mechanism 400 on combine harvest-
er machines 10 having folding grain tank covers 202 and
extensions 204.

[0045] Referring now to FIG. 9, a grain storage tank
28 with folding covers 202 and side extensions 204 is
shown in an open (deployed) position 200. Grain storage
tank 28 includes mounting mechanism 400 for a GPS
module 1200 fixed to folding cover 202 and stop 800 fixed
to upper edge 206 of a vertical wall 804 of the tank 28.
Actuator 442 is fully extended, and mounting mechanism
400 is in the fully open (deployed) position 444, whereby
coupler link/platform 406, 436 are positioned to hold GPS
module 1200 in a horizontal position relative to the ground
19, above the highest point of the grain tank cover 202
(and thus the highest point of the combine 10).

[0046] Referring now to FIG. 10, a reverse view of the
grain tank cover 202 shown in FIG. 9 shows in detail the
attachment of mounting mechanism 400 to grain tank
cover 202. Bracket 100 extends laterally from ground link
404 and is configured to be fixed to a top edge 1004 of
grain tank cover 202 using bolts 1002 or another appro-
priate fastener, such as by screws, clips, adhesive, or
other appropriate fastening devices or substances.
[0047] Referring now to FIG. 11, the attachment of
mounting mechanism 400 to the outer edge 700 of grain
tank cover 202 as depicted in FIG. 7 is shown in further
detail. Bracket 448 is fixed to outer edge 700 of grain
tank cover 202 using bolt 1100, or by screws, clips, ad-
hesive, or other appropriate fastening devices or sub-
stances. Extension 450 of bracket 448 is provided to join
bracket 448 to actuator 442 on a first end 452 by pivot
joint 454.

[0048] Referring now to FIG. 12, grain tank cover 202
is shown having a mounting mechanism 400 for a GPS
module 1200 and a GPS module 1200 mounted thereon.
Mounting mechanism 400 fora GPS module 1200 s fixed
by bracket 448 to an outer edge 700 of the cover 202,
with the cover 202 and grain tank extension 204 in an
open (deployed) position 200. Actuator 442 is fully ex-
tended, and mounting mechanism 400 is in the fully open
(deployed) position 444, whereby coupler link/platform
406, 436 are positioned to hold GPS module 1200 in a
horizontal position relative to the ground 19, above the
highest point of the grain tank cover 202 (and thus the
highest point of the combine 10).

[0049] Referring now to FIG. 13, a grain storage tank
28 with folding covers 202 and side extensions 204
shownin an open (deployed) position 200 and a mounting
mechanism 400 for a GPS module 1200 as depicted in
FIG. 2 are shown with a GPS module 1200 mounted ther-
eon in a fully open (deployed) position 444. The covers
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202 typically represents the highest or one of the highest
points on the combine 10 relative to a surface 19 (FIG.
1), such as the ground or a road surface, on which the
combine 10 is located. Mounting mechanism 400 in the
deployed position 444 holds GPS module 1200 in a hor-
izontal orientation relative to the surface 19 and above
the highest structures of the combine 10 to minimize in-
terference with signal receiving by the module 1200.
[0050] Referring now to FIG. 14, the grain storage tank
28 with folding covers 202 and side extensions 204 de-
picted in FIG. 13 is shown in a closed position, with
mounting mechanism 400 with a GPS module 1200
mounted thereon in the closed (folded) position 500.
Mounting mechanism 400 in the folded position 500
maintains GPS module 1200 in a horizontal orientation
relative to the surface 19 and above the highest struc-
tures of the combine 10 to minimize interference with
signal receiving by the module 1200.

[0051] One exemplary embodiment provides a mount-
ing mechanism (400) for a signal-receiving module
(1200) for an agricultural harvester (10), comprising a
folding four-bar linkage (402), the linkage (402) including
a ground link (404), a coupler link (406), a first crank link
(408), and a second crank link (410) shorter than the first
crank link (408), wherein:

the ground link (404) is joined at a first end (412) by
a pivot joint (414) to a first end (416) of the first crank
link (408) and at an opposite end (418) by a pivot
joint (420) to a first end (422) of the second crank
link (410), the ground link (404 ) configured to be fixed
to a folding cover (202) of a grain tank (28) of the
agricultural harvester (10);

the coupler link (406) is joined at a first end (424) by
a pivot joint (426) to an opposite end (428) of the first
crank link (408) and at an opposite end (430) by a
pivot joint (432) to an opposite end (434) of the sec-
ond crank link (410), the coupler link (406) including
a platform (436) configured to hold the signal-receiv-
ing module (1200);

one of either the first crank link (408) or the second
crank link (410) comprises a lever 438 extending
past the pivot joint (414, 420) joining the crank link
(408, 410) to the ground link (404), the lever (438)
configured to contact a fixed surface (440) on the
agricultural harvester (10) to force the mechanism
(400) into a folded position (500) from a deployed
position (444) as the grain tank cover (202) is moved
from an open position (200) to a closed position
(1400);

the mechanism (400) in the deployed position (444)
holds the signal receiving module (1200) in a hori-
zontal position above the grain tank cover (202)
when the grain tank cover (202) is in the open posi-
tion (200); and
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the mechanism (400) in the folded position (500)
holds the signal receiving module (1200) in a hori-
zontal position above the grain tank cover (202)
when the grain tank cover (202) is in the closed po-
sition (1400).

[0052] A further exemplary embodiment provides a
mounting mechanism (400), wherein the signal-receiving
module (1200) includes a GPS module or a GNSS mod-
ule.

[0053] A further exemplary embodiment provides a
mounting mechanism (400), further including an actuator
(442) configured to force the mechanism (400) into an
open position (444) from the folded position (500) as the
grain tank cover (202) is moved from a closed position
(1400) to an open position (200).

[0054] A further exemplary embodiment provides a
mounting mechanism (400), wherein the actuator (442)
includes a gas strut, a spring, or a hydraulic actuator.
[0055] A further exemplary embodiment provides a kit,
including the mounting mechanism (400) and a stop
(800) including the fixed surface (440), the stop (800)
configured to be fixed to the agricultural harvester (10)
in a position such that the lever (438) contacts the fixed
surface (440) as the grain tank cover (202) is moved from
an open position (200) to a closed position (1400).
[0056] A further exemplary embodiment provides a kit,
wherein the stop (800) includes an angled bracket (802)
configured to be fixed to a side (804 ) of the grain tank (28).
[0057] A further exemplary embodiment provides a
graintank (28)for an agricultural harvester (10), including
the mounting mechanism (400) fixed to a folding cover
(202) of the grain tank (28) and a signal-receiving module
(1200) mounted on the platform (436).

[0058] A further exemplary embodiment provides a
grain tank (28), wherein the signal-receiving module
(1200) includes a GPS module or a GNSS module.
[0059] A further exemplary embodiment provides a
grain tank (28), wherein the mounting mechanism (400)
includes an actuator (442) configured to force the mech-
anism (400) into an open position (444) from the folded
position (500) as the grain tank cover (202) is moved
from a closed position (1400) to an open position (200).
[0060] A further exemplary embodiment provides a
graintank (28), wherein the actuator (442) includes a gas
strut, a spring, or a hydraulic actuator.

[0061] A further exemplary embodiment provides an
agricultural harvester (10) including a grain storage tank
(28) having a folding grain tank cover (202), wherein the
cover (202) includes a mounting mechanism (400) for a
signal-receiving module (1200) for the agricultural har-
vester (10), the mechanism (400) including a folding four-
bar linkage (402), the linkage (402) including a ground
link (404), a coupler link (406), a first crank link (408),
and a second crank link (410) shorter than the first crank
link (408), wherein:

the ground link (404) is joined at a first end (412) by
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a pivot joint (414) to a first end (416) of the first crank
link (408) and at an opposite end (418) by a pivot
joint (420) to a first end (422) of the second crank
link (410), the ground link (404) being fixed to the
folding cover (202) of a grain tank (28);

the coupler link (406) is joined at a first end (424) by
a pivot joint (426) to an opposite end (428) of the first
crank link (408) and at an opposite end (430) by a
pivot joint (432) to an opposite end (434) of the sec-
ond crank link (410), the coupler link (406) including
a platform (436) configured to hold the signal-receiv-
ing module (1200);

one of either the first crank link (408) or the second
cranklink (410)includes a lever (438) extending past
the pivot joint (414, 420) joining the crank link (408,
410) to the ground link (404), the lever (438) config-
ured to contact a fixed surface (440) on the agricul-
tural harvester (10) to force the mechanism (400)
into a folded position (500) from a deployed position
(444) as the grain tank cover (202) is moved from
an open position (200) to a closed position (1400);

the mechanism (400) in the deployed position (444)
holds the signal receiving module (1200) in a hori-
zontal position above the grain tank cover (202)
when the grain tank cover (202) is in the open posi-
tion (200); and

the mechanism (400) in the folded position (500)
holds the signal receiving module (1200) in a hori-
zontal position above the grain tank cover (202)
when the grain tank cover (202) is in the closed po-
sition (1400).

[0062] A further exemplary embodiment provides an
agricultural harvester (10), wherein the signal-receiving
module (1200) includes a GPS module or a GNSS mod-
ule.

[0063] A further exemplary embodiment provides an
agricultural harvester (10), wherein the mounting mech-
anism (400) further includes an actuator (442) configured
to force the mechanism (400) into an open position (444)
from the folded position (500) as the grain tank cover
(202) is moved from a closed position (1400) to an open
position (200).

[0064] A further exemplary embodiment provides an
agricultural harvester (10), wherein the actuator (442)
includes a gas strut, a spring, or a hydraulic actuator.
[0065] A further exemplary embodiment provides an
agricultural harvester (10), wherein a stop (800) including
the fixed surface (440) is fixed to the agricultural harvest-
er (10) in a position such that the lever (438) contacts
the fixed surface (440) as the grain tank cover (202) is
moved from an open position (200) to a closed position
(1400).
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Claims

1. A mounting mechanism (400) for a signal-receiving
module (1200) for an agricultural harvester (10),
comprising a folding four-bar linkage (402), the link-
age (402) comprising a ground link (404), a coupler
link (406), a first crank link (408), and a second crank
link (410) shorter than the first crank link (408),
wherein:

the ground link (404) is joined at afirst end (412)
by a pivot joint (414) to a first end (416) of the
firstcranklink (408) and atan opposite end (418)
by a pivot joint (420) to a first end (422) of the
second crank link (410), the ground link (404)
configured to be fixed to a folding cover (202) of
a grain tank (28) of the agricultural harvester
(10);

the coupler link (406) is joined at a firstend (424)
by a pivot joint (426) to an opposite end (428)
of the first crank link (408) and at an opposite
end (430) by a pivot joint (432) to an opposite
end (434) of the second crank link (410), the
coupler link (406) comprising a platform (436)
configured to hold the signal-receiving module
(1200);

one of either the first crank link (408) or the sec-
ond crank link (410) comprises a lever 438 ex-
tending past the pivot joint (414, 420) joining the
crank link (408, 410) to the ground link (404),
the lever (438) configured to contact a fixed sur-
face (440) on the agricultural harvester (10) to
force the mechanism (400) into a folded position
(500) from a deployed position (444) as the grain
tank cover (202) is moved from an open position
(200) to a closed position (1400);

the mechanism (400) in the deployed position
(444) holds the signal receiving module (1200)
in a horizontal position above the grain tank cov-
er (202) when the grain tank cover (202) is in
the open position (200); and

the mechanism (400) in the folded position (500)
holds the signal-receiving module (1200) in a
horizontal position above the grain tank cover
(202) when the grain tank cover (202) is in the
closed position (1400).

2. The mounting mechanism (400) according to claim
1, wherein the signal-receiving module (1200) com-
prises a GPS module or a GNSS module.

3. The mounting mechanism (400) according to claim
1 or 2, further comprising an actuator (442) config-
ured to force the mechanism (400) into an open po-
sition (444)from the folded position (500) as the grain
tank cover (202) is moved from a closed position
(1400) to an open position (200).
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The mounting mechanism (400) according to claim
3, wherein the actuator (442) comprises a gas strut,
a spring, or a hydraulic actuator.

A kit, comprising the mounting mechanism (400) ac-
cording to claim 1 and a stop (800) comprising the
fixed surface (440), the stop (800) configured to be
fixed to the agricultural harvester (10) in a position
such that the lever (438) contacts the fixed surface
(440) as the grain tank cover (202) is moved from
an open position (200) to a closed position (1400).

The kit according to claim 5, wherein the stop (800)
comprises an angled bracket (802) configured to be
fixed to a side (804) of the grain tank (28).

A grain tank (28) for an agricultural harvester (10),
comprising the mounting mechanism (400) accord-
ing to claim 1 fixed to a folding cover (202) of the
grain tank (28) and a signal-receiving module (1200)
mounted on the platform (436).

The grain tank (28) according to claim 7, wherein the
signal-receiving module (1200) comprises a GPS
module or a GNSS module.

The grain tank (28) according to claim 7 or 8, wherein
the mounting mechanism (400) comprises an actu-
ator (442) configured to force the mechanism (400)
into an open position (444) from the folded position
(500) as the grain tank cover (202) is moved from a
closed position (1400) to an open position (200).

The grain tank (28) according to claim 9, wherein the
actuator (442) comprises a gas strut, a spring, or a
hydraulic actuator.

An agricultural harvester (10) comprising a grain
storage tank (28) having a folding grain tank cover
(202), characterized in that the cover (202) com-
prises a mounting mechanism (400) for a signal-re-
ceiving module (1200) for the agricultural harvester
(10), the mechanism (400) comprising a folding four-
bar linkage (402), the linkage (402) comprising a
ground link (404), a coupler link (406), a first crank
link (408), and a second crank link (410) shorter than
the first crank link (408), wherein:

the ground link (404) is joined at a firstend (412)
by a pivot joint (414) to a first end (416) of the
firstcranklink (408) and atan opposite end (418)
by a pivot joint (420) to a first end (422) of the
second crank link (410), the ground link (404)
being fixed to the folding cover (202) of a grain
tank (28);

the coupler link (406) is joined at a first end (424)
by a pivot joint (426) to an opposite end (428)
of the first crank link (408) and at an opposite
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end (430) by a pivot joint (432) to an opposite
end (434) of the second crank link (410), the
coupler link (406) comprising a platform (436)
configured to hold the signal-receiving module
(1200);

one of either the first crank link (408) or the sec-
ond crank link (410) comprises a lever (438) ex-
tending past the pivot joint (414, 420) joining the
crank link (408, 410) to the ground link (404),
the lever (438) configured to contact a fixed sur-
face (440) on the agricultural harvester (10) to
force the mechanism (400) into a folded position
(500) from a deployed position (444) as the grain
tank cover (202) is moved from an open position
(200) to a closed position (1400);

the mechanism (400) in the deployed position
(444) holds the signal receiving module (1200)
in a horizontal position above the grain tank cov-
er (202) when the grain tank cover (202) is in
the open position (200); and

the mechanism (400) in the folded position (500)
holds the signal-receiving module (1200) in a
horizontal position above the grain tank cover
(202) when the grain tank cover (202) is in the
closed position (1400).

The agricultural harvester (10) according to claim
11, wherein the signal-receiving module (1200) com-
prises a GPS module or a GNSS module.

The agricultural harvester (10) according to claim 11
or 12, wherein the mounting mechanism (400) fur-
ther comprises an actuator (442) configured to force
the mechanism (400) into an open position (444)
from the folded position (500) as the grain tank cover
(202) is moved from a closed position (1400) to an
open position (200).

The agricultural harvester (10) according to claim
13, wherein the actuator (442) comprises a gas strut,
a spring, or a hydraulic actuator.

The agricultural harvester (10) according to claim
11, wherein a stop (800) comprising the fixed surface
(440) is fixed to the agricultural harvester (10) in a
position such that the lever (438) contacts the fixed
surface (440) as the grain tank cover (202) is moved
from an open position (200) to a closed position
(1400).
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