WORK VEHICLE WITH LOADER CONTROLLED CAB TILTING

Abstract of the Disclosure

A work vehicle includes a front axle, a rear axle, a chassis, a cab pivotally
coupled to the chassis, a boom mevably mounted on the chassis, and a boom
cylinder for raising and lowering the boom. A rear suspension member raises and
lowers the cab with respect to the rear axle. A front suspension member raises and
lowers the chassis and the cab with respect to the front axie. An operator controlled
command unit generates boom raise and lower signals. An electronic control unit
(ECU) is connected to the front suspension member, the rear suspension member
and the command unit. If vehicle speed is below a threshold speed, the ECU
automatically operates the front and/or the rear suspension members to raise and
lower the cab to improve visibility of the loader from the cab in response to the

command unit operating the boom.
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We Claim:

1. A work vehicle comprising:

a front axie;

a rear axle;

a chassis;

a cab pivotally coupled to the chassis;

a boom movably mounted on the chassis;

a boom cylinder for raising and lowering the boom;

a rear suspension member for raising and lowering the cab with respect to the
rear axle;

a front suspension member for raising and lowering the chassis and the cab
with respect to the front axle;

an operator controlled command unit; and

an electronic control unit (ECU) connected to the front suspension member,
the rear suspension member and the command unit, the ECU automatically
operating the front suspension member to raise and lower the cab to improve
visibility of the loader from the cab in response to the command unit operating the
boom.

2. The work vehicle of claim 1, wherein:

a vehicle speed sensor provides a vehicle speed signal to the ECU; and

the ECU prevents automatically raising and lowering of the cab if vehicle
speed is greater than a speed threshold.

3. The work vehicle of claim 1, wherein:

a vehicle speed sensor provides a vehicle speed signal to the ECU; and

the ECU prevents automatic operation of the rear suspension member if a
speed of the vehicle exceeds a speed threshold.

4. A work vehicle comprising:

a chassis supported on a front axle and a rear axle;

a cab pivotally coupled to the chassis;

a boom movably mounted on the chassis;

a boom cylinder for raising and iowering the boom;
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a suspension member for raising and lowering one end of the cab;

an operator controlled command unit manipulated by an operator to operate
the boom; and )

an electronic control unit (ECU) connected to the suspension member and the
command unit, the ECU automatically operating the suspension member to raise
and lower the cab to improve visibility of the loader from the cab in response to the
command unit operating the boom.

5. The work vehicle of claim 4, wherein:

a vehicle speed sensor provides a vehicle speed signal to the ECU; and

in response to the speed signal, the ECU prevents automatic operation of the
suspension member if a speed of the vehicle exceeds a speed threshold.

6. The work vehicle of claim 4, wherein:

a vehicle speed sensor provides a vehicle speed signal to the ECU;

in response to the speed signal, the ECU prevents automatic operation of the
suspension member if a speed of the vehicle exceeds a speed threshold; and

in response to the speed signal, the ECU enables automatic operation of the
suspension member if a speed of the vehicle is less than said a speed threshold.

7. A cab tilt control system for a work vehicle having a chassis supported
on a front axle and a rear axle, a cab pivotally coupled to the chassis, a boom
movably mounted on the chassis, a boom cylinder for raising and lowering the boom,
a suspension member for raising and lowering one end of the cab, and an operator
controlled command unit manipulated by an operator to operate the boom, the
control system comprising:

an electronic control unit (ECU) connected to the speed sensor, to the
suspension member and to the command unit, the ECU automatically operating the
suspension member to raise and lower the cab to improve visibility of the loader from

the cab in response to the command unit operating the boom.
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8. The cab tilt control system claim 7, wherein:
a vehicle speed sensor provides a vehicle speed signal to the ECU; and
in response to the speed signal, the ECU prevents automatic operation of the

suspension member if a speed of the vehicle exceeds a speed threshold.

9. Work vehicle with cab tilt control system substantially as herein described

with reference to the accompanying drawings.

Dated this 11" September, 2014
Deere & Company

By their Authorized Signatory

(Shivakumara)
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Field of the Invention

The present disclosure relates to a cab tilting system for a work vehicle with a

loader.
Background of the Invention

Certain current production tractors include a cab suspension which provides a
manually activated service mode to lower or lift the suspension elements by 50
millimeter each direction. But, this operation is independent of loader operation.

Also, on current production tractors, the cab height is limited by several
factors, which leads to a roof line, which finally limits the visible area of the tractor
operator. Taller operators, which are sitting higher, sometimes have problems with
the available visible area, especially when operating a loader. So-called “panorama
windows” have been provided in an effort to enlarge visibility from the cab. However,
tractor operators still desire better visibility, and there are factors which limit the size
of such a window. It is desired to improve visibility from the cab during operation of a
loader.

Summary

According to an aspect of the present disclosure, a work vehicle includes a
front axle, a rear axle, a chassis, a cab pivotally coupled to the chassis and a boom
movably mounted on the chassis. A boom cylinder raises and lowers the boom. A
rear suspension member raises and lowers the cab with respect to the rear axle. A
front suspension member raises and lowers the chassis and the cab with respect to
the front axle. An operator controlled command unit is manipulated by an operator to
generate boom command signals. An electronic control unit (ECU} is connected to
the front suspension member, the rear suspension member and the command unit.
The ECU automatically operates the front suspension member to raise and lower the
cab to improve visibility of the loader from the cab in response to the command unit
operating the boom.

Brief Description of the Drawings

Fig. 1 is a schematic diagram of a vehicle which has a loader and a cab tilt
system embodying the invention; and
Fig. 2 is a logic flow diagram of an algorithm performed by the system of Fig.
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Detailed Description of the Drawings

Referring to Fig. 1, a work vehicle 10, such as an agricultural tractor, includes
a chassis 12 and a cab 14 supported on a front axle 16 and a rear axle 18. The cab
14 is pivotally supported on the chassis 12 at pivot 20. The cab 14 is also movably
supported on rear axle 18 by a rear suspension member or ¢ylinder 22. The cylinder
22 communicates with an accumulator 24. The chassis 12 is coupled to the front
axle 16 by suspension 26 and by a front suspension member or cylinder 28. The
cylinder 28 communicates with an accumulator 30.

A loader 40 is pivotally mounted to the work vehicle 10. The loader 40
includes a boom 42, a bucket 44 pivotally mounted to the boom 42, a boom cylinder
46 and a bucket cylinder 48.

The cylinders 22, 28, 46 and 48 are controlied by conventional
electrohydraulic valves (not shown) which are controlled by electronic controi unit
(ECU) 50. A joystick 52 is used by an operator to control the raising and lowering of
the loader 40 and operation of the bucket 44 in a known manner. A speed sensor 54
provides a vehicle speed signal to the ECU 50.

To enhance the visibility of the loader 40 from the cab 14, when the joystick
52 is manipulated to raise the loader, the ECU 50 automatically raises the chassis 12
and cab 14 by extending the front axle suspension cylinder 28. In addition, the cab
suspension cylinder 22 may be retracted to it's most compressed length to lower the
rear side of the cab 14 relative to a neutral position. Lowering of the cab 14 and
raising of the chassis 12 may be independent or combined.

To enhance the visibility of the loader 40 when the joystick 52 is manipulated
to lower the loader, the ECU automatically lowers the chassis 12 and cab 14 by
compressing the front axle suspension cylinder 28 to its minimum length and/or by
extending the cab suspension cylinder 22 to its maximum length. These operations
can be performed independently or combined, depending on the tractor configuration
(such as if the vehicle includes onily a cab suspension member, only a front axle
suspension member, or with both front and rear suspension members). This system

could be used with any cab suspension which facilitates leveling and is able to be
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controlled by an external signal, such as generated manually by operator or
automatically by an electronic control unit.

The ECU 50 executes an algorithm 100 represented by Fig. 2. The algorithm
starts at step 102. If the speed of the vehicle 10 exceeds a speed threshold, such as
for example, 10 kph, then step 104 directs the algorithm to step 114, eise to step
106.

If the boom 42 is being raised by the operator, then step 106 directs the
algorithm to step 108, else to step 110. Step 110 causes the cab 14 to be tilted to
maximize visibility of the boom from the cab 14, then directs the algorithm to step
114.

If the boom 42 is being lowered by the operator, then step 110 directs the
algorithm to step 112, else to step 114. Step 112 causes the cab 14 to be tilted to
maximize visibility of the boom from the cab 14, then directs the algorithm to step
114. The algorithm 100 ends at step 114.

The conversion of the above flow chart into a standard language for
implementing the algorithm described by the flow chart in a digital computer or
microprocessor, will be evident to one with ordinary skill in the art.

While the disclosure has been illustrated and described in detail in the
drawings and foregoing description, such illustration and description is to be
considered as exemplary and not restrictive in character, it being understood that
illustrative embodiments have been shown and described and that all changes and
modifications that come within the spirit of the disclosure are desired to be protected.
It will be noted that alternative embodiments of the present disclosure may not
include all of the features described yet still benefit from at least some of the
advantages of such features. Those of ordinary skill in the art may readily devise
their own implementations that incorporate one or more of the features of the present
disclosure and fall within the spirit and scope of the present invention as defined by
the appended claims.
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We Claim:

1. A work vehicle comprising:

a front axie;

a rear axle;

a chassis;

a cab pivotally coupled to the chassis;

a boom movably mounted on the chassis;

a boom cylinder for raising and lowering the boom;

a rear suspension member for raising and lowering the cab with respect to the
rear axle;

a front suspension member for raising and lowering the chassis and the cab
with respect to the front axle;

an operator controlled command unit; and

an electronic control unit (ECU) connected to the front suspension member,
the rear suspension member and the command unit, the ECU automatically
operating the front suspension member to raise and lower the cab to improve
visibility of the loader from the cab in response to the command unit operating the
boom.

2. The work vehicle of claim 1, wherein:

a vehicle speed sensor provides a vehicle speed signal to the ECU; and

the ECU prevents automatically raising and lowering of the cab if vehicle
speed is greater than a speed threshold.

3. The work vehicle of claim 1, wherein:

a vehicle speed sensor provides a vehicle speed signal to the ECU; and

the ECU prevents automatic operation of the rear suspension member if a
speed of the vehicle exceeds a speed threshold.

4. A work vehicle comprising:

a chassis supported on a front axle and a rear axle;

a cab pivotally coupled to the chassis;

a boom movably mounted on the chassis;

a boom cylinder for raising and iowering the boom;
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a suspension member for raising and lowering one end of the cab;

an operator controlled command unit manipulated by an operator to operate
the boom; and )

an electronic control unit (ECU) connected to the suspension member and the
command unit, the ECU automatically operating the suspension member to raise
and lower the cab to improve visibility of the loader from the cab in response to the
command unit operating the boom.

5. The work vehicle of claim 4, wherein:

a vehicle speed sensor provides a vehicle speed signal to the ECU; and

in response to the speed signal, the ECU prevents automatic operation of the
suspension member if a speed of the vehicle exceeds a speed threshold.

6. The work vehicle of claim 4, wherein:

a vehicle speed sensor provides a vehicle speed signal to the ECU;

in response to the speed signal, the ECU prevents automatic operation of the
suspension member if a speed of the vehicle exceeds a speed threshold; and

in response to the speed signal, the ECU enables automatic operation of the
suspension member if a speed of the vehicle is less than said a speed threshold.

7. A cab tilt control system for a work vehicle having a chassis supported
on a front axle and a rear axle, a cab pivotally coupled to the chassis, a boom
movably mounted on the chassis, a boom cylinder for raising and lowering the boom,
a suspension member for raising and lowering one end of the cab, and an operator
controlled command unit manipulated by an operator to operate the boom, the
control system comprising:

an electronic control unit (ECU) connected to the speed sensor, to the
suspension member and to the command unit, the ECU automatically operating the
suspension member to raise and lower the cab to improve visibility of the loader from

the cab in response to the command unit operating the boom.
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8. The cab tilt control system claim 7, wherein:
a vehicle speed sensor provides a vehicle speed signal to the ECU; and
in response to the speed signal, the ECU prevents automatic operation of the

suspension member if a speed of the vehicle exceeds a speed threshold.

9. Work vehicle with cab tilt control system substantially as herein described

with reference to the accompanying drawings.

Dated this 11" September, 2014
Deere & Company

By their Authorized Signatory

(Shivakumara)
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