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Description

ELECTRICALLY ADJUSTABLE CONTROL INTERFACE

Technical Field

The present disclosure relates generally to control consoles for
machines and, more particularly, to an electrically adjustable control interface for

machines.

Background

Heavy machines, such as tractors, wheel loaders, fork lifts, dozers,
excavators, motor graders, and haulers, comprise an operator console that may
include, for example, a joystick or directional controller, levers, buttons,
interactive touch-screens, and other interface devices configured to receive
operational commands from the operator and perform a particular task or function
in response to the received commands. Historically, operator consoles were
designed to conform to the ergonomic requirements of an operator of “average”
size and stature, providing the operator very little flexibility to customize the
position or configuration of the console to create a more comfortable operating
environment. Accordingly, some modern machines have been provide the
operator with some flexibility in adjusting the operator console to make the
operating environment more comfortable.

One clectrically adjustable operator control console is described in
U.S. Patent No. 6,755,275 (“the *275 patent”) to Okanda. The ’275 patent
describes a positioning structure for an automobile shifter that includes a moving
mechanism, which may be electronically adjusted by the operator. Consequently,
the positioning structure may be moved forward, backward, up, and down by the
operator, based on the desired position of the shifter relative to the operator seat.

The positioning structure of the *275 patent may be responsively coupled to the
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operator seat lift device, such that adjustments to the lift device induce a
corresponding adjustment to the positioning structure.

Although the operator control console described in the *275 patent
provides a solution for customizing the position of the shifter, it may be
insufficient in certain situations. For example, the adjustment mechanism of the
system of the 275 patent is installed on an incline, such that horizontal
movement of the control console effectuates vertical movement of the control
console. Consequently, the operator console described in the *275 patent does
not support horizontal movement of the console without a corresponding vertical
adjustment. Therefore, operators having desired ergonomic settings that do not
correspond precisely with the preset slope configuration of the console may be
required to operate the machine outside of their ideal zone of comfort, which may
lead to premature operator fatigue, potentially causing a decrease in operator

productivity.

Summa

In accordance with one aspect, the present disclosure is directed
toward an electrically adjustable control interface for a machine. The electrically
adjustable control interface may comprise a vertical adjustment assembly
arranged in vertical support of a control pod module and configured to adjust a
vertical position of the control pod module in response to a vertical adjustment
command signal generated by a controller. The electrically adjustable control
interface may also comprise a horizontal adjustment assembly coupled to the
control pod module and configured to adjust a horizontal position of the control
pod module in response to a horizontal adjustment command signal generated by
the controller.

According to another aspect, the present disclosure is directed
toward a method for adjusting a control interface for a machine. The method
may include generating, by a controller associated with the control interface, a

control signal for adjusting a position of a control pod module. A vertical
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adjustment command signal associated with the control signal may be detected by
a vertical adjustment assembly associated with the control interface. A vertical
position of the control pod module may be adjusted by the vertical adjustment
assembly. The method may also include detecting, by a horizontal adjustment
assembly associated with the control interface, a horizontal adjustment command
signal associated with the control signal, and adjusting, by the horizontal
adjustment assembly, a horizontal position of the control pod module.

In accordance with another aspect, the present disclosure is
directed toward an operator console comprising a control pod module and a
controller electrically coupled to the control pod module and configured to detect
an operator interaction with the control pod module. The controller may be
configured to generate a control signal for adjusting a position of the control pod
module based on the operator interaction, the control signal including a least one
of a vertical adjustment command signal and a horizontal adjustment command
signal. The operator console may also include an adjustment module
mechanically coupled to the control pod module and electrically coupled to the
controller. The adjustment module may include a vertical adjustment assembly
arranged in vertical support of the control pod module and configured to adjust a
vertical position of the control pod module in response to the vertical adjustment
command signal generated by the controller. The adjustment module may further
include a horizontal adjustment assembly coupled to the control pod module and
configured to adjust a horizontal position of the control pod module in response

to the horizontal adjustment command signal generated by the controller.

Brief Description of the Drawings

Fig. 1 illustrates an exemplary machine consistent with the
disclosed embodiments;
Fig. 2A illustrates a perspective view of an exemplary electrically

adjustable control interface, consistent with the disclosed embodiments;
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Fig. 2B illustrates a perspective view of the exemplary electrically
adjustable control interface of Fig. 2A with the ergonomic covering removed;

Fig. 3A illustrates a cross-sectional side view of an electrically
adjustable control interface depicting adjustment module 113 embodied as a
screw-type, worm gear drive system in a fully retracted position, consistent with
the disclosed embodiments;

Fig. 3B illustrates a cross-sectional side view of the electrically
adjustable control interface depicting adjustment module 113 embodied as a
screw-type, worm gear drive system in an extended position, consistent with the
disclosed embodiments;

Fig. 4A illustrates a cross-sectional side view of an electrically
adjustable control interface depicting adjustment module 113 embodied as a rack-
and-pinion drive system in a fully retracted position, consistent with the disclosed
embodiments;

Fig. 4B illustrates a cross-sectional side view of the electrically
adjustable control interface depicting adjustment module 113 embodied as a rack-
and-pinion drive system in an extended position, consistent with the disclosed
embodiments; and

Fig. 5 provides a flowchart depicting an exemplary method for
adjusting the position of electrically adjustable control interface 110, consistent

with the disclosed embodiments.

Detailed Description

Fig. 1 illustrates an exemplary machine 100 on which an
electrically adjustable control interface 110 consistent with certain disclosed
embodiments may be implemented. Machine 100 may include or embody any
fixed or mobile machine that provides an operator interface such as, for example,
a motor grader having an operator cab 109 with an operator console 108 mounted
therein, the operating console 108 being configured to receive operator

commands. The operator commands may include commands for positioning or
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maneuvering machine 100, operating an implement or work tool, or otherwise
operating or controlling some feature of machine 100. Machine, as the term is
used herein, refers to a fixed or mobile machine that performs some type of
operation associated with a particular industry. The types of machines listed
above are exemplary and not intended to be limiting. Accordingly, although Fig.
1 illustrates machine 100 as a motor grader, machine 100 may be any type of
machine associated with a project environment.

Machine 100 includes a plurality of components that cooperate to
perform an operation associated with a project environment, based on an operator
interaction with a control interface. According to one exemplary embodiment
and as illustrated in Fig. 1, machine 100 may include, among other things, a
power source 101, a drive system 102 operatively coupled to power source 101,
and an electrically adjustable control interface 110 operatively coupled to at least
one of power source 101 and drive system 102 and configured to control an
operational aspect of the at least one of power source 101 and drive system 102
based on an operator interaction with electrically adjustable control interface 110.
The components and features listed above are exemplary only and not intended to
be limiting. Accordingly, it is contemplated that machine 100 may include
additional, fewer, and/or different components and features than those listed
above. Furthermore, although electrically adjustable control interface 110 is
described and illustrated as being configured to control certain aspects and
features associated with power source 101 and drive system 102, it is
contemplated that electrically adjustable control interface 110 may be configured
to control additional, fewer, and or different components and/or subsystems
associated with machine 100.

Power source 101 may be any suitable device for generating
electrical or mechanical power for performing one or more tasks associated with
machine 100. For example, power source 101 may include an internal

combustion engine such as, for example, a diesel engine, gasoline engine, natural
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gas engine (or other gaseous fuel-powered engine), or any other engine suitable
for generating a mechanical power output.

Drive system 102 may include a plurality of components adapted
to propel, maneuver, position, or otherwise move, machine 100. For example, in
embodiments where machine 100 embodies a motor grader (as in Fig. 1) drive
system 102 may include a hydraulic drive system, whereby energy generated by
power source 101 may be harnessed to operate a hydraulic pump 105, which
circulates fluid through a hydraulic circuit. The fluid circulated through
hydraulic circuit may be used to operate one or more hydraulic motors 106 for
rotating one or more traction devices 104 for maneuvering, positioning, driving,
or otherwise moving machine 100.

ECM 107 may include a processor-based controller adapted to
perform various communication, analytical, and/or control functions associated
with machine 100. For example, ECM 107 may be configured to receive data
input from a plurality of components and subsystems (e.g., electrically adjustable
control interface 110) of machine 100, analyze the received data input, and
determine, based on the analysis, an appropriate response to the received data
input.

Electrically adjustable control interface 110 may include one or
more components configured to receive operator commands and distribute the
received commands to ECM 107 for processing. For example, electrically
adjustable control interface 110 may include an operator console 108 having one
or more interactive devices for receiving operator commands for controlling
machine 100. Such interactive devices may include one or more buttons, levers,
joysticks, keyboards, displays, touch screen monitors, switches, and/or any other
suitable operator interaction device. Electrically adjustable control interface 110
may deliver the received operator commands to ECM 107 for processing,

analysis, and/or distribution.
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Figs. 2A and 2B each provide a detailed illustration of electrically
adjustable control interface 110. Specifically, Fig. 2A provides a diagram
illustrating a perspective view of electrically adjustable control interface 110
(including an ergonomic armrest cover assembly and protective telescoping
conduit system 114 consistent with certain disclosed embodiments). Fig. 2B
provides a diagram illustrating a side view of electrically adjustable control
interface 110 (with ergonomic armrest cover assembly removed to illustrate the
internal framework structure and internal components associated with electrically
adjustable control interface 110). As illustrated in Figs. 2A and 2B, electrically
adjustable control interface 110 includes a control pod module 111, a controller
112 electrically coupled to control pod module 111, an adjustment module 113
operatively coupled to control pod module 111 and electrically coupled to
controller 112, and a telescoping, protective conduit 114.

Control pod module 111 may include the portion of electrically
adjustable control interface 110 that includes the operator interface devices for
receiving operator input, along with ergonomic devices for enhancing operator
comfort. For example, control pod module 111 may include various control
components including, for example, a joystick 118, one or more control switches
119, and/or an adjustment interface 120 for controlling the operation of
adjustment module 113. Furthermore, control pod module 111 may include an
arm-rest assembly 111a for supporting an operator’s arm while using control
components associated with control pod module 111.

Adjustment module 113 may be coupled to control pod module
111 and configured to adjust the position of control pod module 111 in the
vertical (up/down) and horizontal (fore/aft) directions, in response to adjustment
commands/inputs received by an operator of machine 100. For example,
adjustment module 113 may comprise vertical and horizontal adjustment
assemblies, each of which are housed in a telescoping, skeletal, protective, and

supportive frame housing. The housing is configured to provide lateral and
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vertical support of control pod module 111, as well as provide a protective
covering for the internal moving components of vertical and horizontal
adjustment assemblies. The vertical and horizontal adjustment assemblies are
shown in detail in Figs. 3A and 3B, below.

In accordance with one exemplary embodiment, control pod
module 111 and adjustment module 113 may be communicatively and/or
electrically coupled via one or more electrical connection assemblies (not
shown). For example, control components associate with control pod module
111 may be electrically coupled, via electrical connection assemblies, to vertical
and horizontal electric motors associated with adjustment module 113. Electrical
connection assemblies may include any suitable component for communicatively
coupling control pod module 111 to adjustment module 113 such as, for example,
wires, wiring harnesses, wire interconnect devices, etc.

Electrical connection assemblies may be routed in any suitable
configuration that supports the requisite connections. According to one
embodiment, electrical connection assemblies may be routed within the structural
framework of electronically-configurable adjustment assembly 110 and/or
adjustment module 113. Alternatively or additionally, electrical connection
assemblies may be routed completely external to structural framework or by a
combination of internal and external methods. In embodiments where electrical
connection assemblies are exposed, a portion of electronically-configurable
adjustment assembly 110 and/or adjustment module 113 may be housed within a
protective, telescoping conduit 114, configured to protect electrical connection
assemblies from damage.

As illustrated in Fig. 2B, controller 112 may be electrically
coupled to one or more control components associated with control pod module
111 and may be configured to receive and process signals indicative of an
operator interaction with one or more of the control components of control pod

module 111. Once the signals have been processed, controller 112 may be
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configured to generate control signals for controlling one or more aspects of the
machine in response to the operator interaction with the control components. For
example, controller 112 may receive signals indicative of a movement of joystick
118 by an operator of machine 100. Controller 112 may process the received
signals and distribute the received signals to ECM 107, which may subsequently
control one or more subsystems to effectuate commands consistent with the
operator’s movement of joystick 118. Such commands may include, for
example, commands for repositioning, maneuvering, or otherwise moving
machine 100; operating a work tool, such as implement 103, associated with
machine 100; shutting down and starting up of machine 100; or any other suitable
commands.

According to an exemplary embodiment, and as an alternative or
in addition to controlling subsystems of the machine based on an operator
interaction with joystick 118, controller 112 may be configured to adjust certain
aspects associated with electrically adjustable control interface 110. For
example, many machines associated with a work environment may be shared or
operated by different operators. Because different operators have different body
types (e.g., different height and weight), the ergonomic requirements for each
different body type may be substantially different. Such ergonomic requirements
affect operator comfort, particularly during prolonged operating shifts, which
may have a dramatic impact on operator productivity. Accordingly, controller
112 may be configured to electronically adjust certain parameters associated with
electrically adjustable control interface 110 such as, for example, position (e.g.,
right/left position, fore/aft position), orientation, height, etc., based on operator
interaction with adjustment interface 120.

Controller 112 may receive console adjustment signals from
adjustment interface 120, process the console adjustment signals, and provide
command signals to adjustment module 113 for adjusting one or more operational

aspects associated with electrically adjustable control interface 110 in response to
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the received console adjustment signals. Command signals may include, for
example, vertical adjustment command signals (for adjusting the vertical position
of electrically adjustable control interface 110), horizontal adjustment command
signals (for adjusting the horizontal (fore/aft) position of electrically adjustable
control interface 110), and/or rotational command signals (for adjusting the angle
of rotation of electrically adjustable control interface 110).

As an example, controller 112 may receive a console adjustment
signal corresponding with an operator command to increase the height of
electrically adjustable control interface 110 (i.e., vertically adjust electrically
adjustable control interface 110). Controller 112 may receive and process the
adjustment signal and generate and distribute a control signal to adjustment
module 113, the adjustment module 113 being configured to increase the height
of electrically adjustable control interface 110 in response to the control signal.
Controller 112 may operate in a similar fashion to decrease the height of
electrically adjustable control interface 110, or move the electrically adjustable
control interface 110 forward and backward, based on console adjustment signals
received from adjustment interface.

Controller 112 may include one or more memory devices (not
shown) and may be configured to store settings associated with electrically
adjustable control interface 110 in an operator database associated with one or
more memory devices. According to one exemplary embodiment, controller 112
may be configured to store settings such as, for example, current vertical and
horizontal positions associated with electrically adjustable control interface 110.
The settings may be stored in a particular memory location for later retrieval by
an operator of machine 100. Controller 112 may include multiple memory
locations for storing different groups of settings, each group of settings associated
with different operators of machine 100.

Adjustment interface 120 may embody any suitable operator-

interactive interface that allows the operator to control the operation of
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adjustment module 113. According to on exemplary embodiment, adjustment
interface 120 may provide control signals indicative of the operator interaction
with a portion of adjustment interface 120 to a controller 112 that, in turn,
provides the control signals to adjustment module 113 to control the operation of
adjustment module 113. According to one exemplary embodiment, adjustment
interface 120 may embody a combination switch, which is commonly used to
receive operator adjustment commands in automotive power window
applications. Alternatively or additionally, adjustment interface 120 may include
a mini-joystick controller that provides directional control (for, for example,
up/down, fore/aft control), rotational control (for, for example, rotating
electrically adjustable control interface 110), and/or push-button toggle features
(for, for example, storing current position settings in memory for later recall). It
should be noted that the specific operations associated with adjustment interface
120 depends on the specific capabilities provided by adjustment module 113,
which will be described in greater detail in Figs. 3A, 3B, 4A, and 4B.

Figs. 3A, 3B, 4A, and 4B provide detailed cross sectional views of
an exemplary embodiment of adjustment module 113. Fig. 3A illustrates a cross-
sectional view depicting adjustment module 113 embodied as a screw-type, worm
gear drive system and in a fully retracted position. Fig. 3B illustrates a cross-
sectional view depicting the adjustment module 113 of Fig. 3A, in a fully
extended position. Fig. 4A illustrates a cross-sectional view depicting adjustment
module 113 embodied as rack-and-pinion drive system and in a fully retracted
position. Fig. 4B illustrates a cross-sectional view depicting the adjustment
module 113 of Fig. 4A, in a fully extended position. As illustrated in each of
Figs. 3A, 3B, 4A, and 4B adjustment module 113 may include a horizontal
adjustment assembly 115, a vertical adjustment assembly 116 coupled to
horizontal adjustment assembly 116, and a mounting interface 117 disposed on

horizontal adjustment assembly 115 for mounting of control pod module thereto.
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Adjustment module 113 is configured for mounting within the cab
of machine 100. According to an exemplary embodiment, adjustment module
113 may be secured to the floor of a cab of machine 100. According to another
embodiment, adjustment module 113 may be mounted to an operator console
(e.g., chair, command center, etc.) within the cab of machine, such that a
movement or adjustment in the operator console includes corresponding
movement in adjustment module 113.

In accordance with one exemplary embodiment, adjustment
module 113 may embody a telescoping pedestal-type skeletal frame, with
horizontal adjustment assembly 115 and vertical adjustment assembly 116
disposed within the skeletal frame. As such, as horizontal adjustment assembly
115 and vertical adjustment assembly 116 are adjusted/positioned, the
telescoping skeletal frame may correspondingly be extended and retracted.
Consequently, in the fully retracted position, a first portion of the telescoping
pedestal-type skeletal frame may be configured to nest within a second portion of
telescoping pedestal-type skeletal frame, thereby limiting the footprint of
adjustment assembly when in the fully retracted position (as illustrated in Fig.
3A).

Horizontal adjustment assembly 115 and vertical adjustment
assembly 116 may include electric motors 122a, 122b, respectively, coupled to
respective rotating members 123a, 123b, each rotating member 123a, 123b being
operatively coupled to respective stationary members 124a, 124b, each of which
is coupled to a support member 125a, 125b. Horizontal adjustment assembly 115
and vertical adjustment assembly 116 may each be communicatively coupled to
controller 112 and configured to operate one or more of electric motors 122a,
122b in response to control signals received from controller 112.

Although adjustment module 113 is illustrated as having
horizontal and vertical adjustment assemblies 115, 116, it is contemplated that

adjustment module 113 may include additional adjustment assemblies. For
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example, adjustment module 113 may include a second horizontal adjustment
assembly (not shown), which may enable lateral (left/right) adjustment of
electrically adjustable control interface 110. Alternatively or additionally,
adjustment module 113 may include a rotational adjustment assembly (not
shown) that enables rotation of electrically adjustable control interface 110 in
response to corresponding control signals received from controller 112. It is
further contemplated that, as with horizontal and vertical adjustment assemblies
115, 116, any additional adjustment assemblies may be adapted to include
appropriate hardware (e.g., motor 122, rotating member 123, stationary member
124, etc.) that may be required to support independent control of such additional
adjustment assemblies.

Electric motors 122a, 122b may include any suitable electric drive
device that can fit within telescoping pedestal-type skeletal frame of adjustment
module 113. According to one embodiment, electric motors 122a, 122b may be a
brushed (commutator-type) or brushless (switch-type) DC motor, configured to
rotate a rotor relative to a stator. The rotor may be coupled to a shaft, which may
be coupled to rotating members 123a, 123b, so that rotating members 123a, 123b
rotate in response to an operation of respective electric motors 122a, 122b.

Rotating members 123a, 123b may each be coupled to an output
shaft of respective electric motors 122a, 122b and may be configured to rotate
about an axis defined by the shaft. According to one embodiment and as
illustrated in Figs. 3A and 3B, rotating members 123a, 123b may include a
threaded, screw-type shaft, with threads disposed about the cylindrical surface of
the shaft. According to another embodiment, and as illustrated in Figs. 4A and
4B, rotating members 123a, 123b may each include a circular cog-type pinion
device, with teeth disposed radially about the surface of the device.

Stationary members 124a, 124b may be interactively coupled with
rotating members 123a, 123b, respectively, and may be configured move relative

to respective rotating members 123a, 123b as rotating members 123a, 123b turn.
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When rotating members 123a, 123b are implemented as a threaded, screw-type
shaft (as in Figs. 3A and 3B), stationary members 124a, 124b may embody nut-
type elements having internal threads corresponding to the threads on the screw-
type shaft. Consequently, as the screw type shaft is rotated by electric motors
122a, 122b, stationary members 124a, 123b may be longitudinally advanced, by a
“screwing” motion, along respective rotating members 123a, 123b.

When rotating members 123a, 123b are embodied as a cog-type
pinion devices (as in Figs. 4A and 4B), stationary members 124a, 124b may each
embody a linear rack element with teeth spaced such that spaces between
adjacent teeth of the linear rack element receive teeth of the cog-type pinion
device. Accordingly, rotation of the cog-type pinion device forces the linear rack
assembly to advance in the direction of rotation of cog-type pinion device.

Support members 125a, 125b may each be coupled to respective
stationary members 124a, 124b, such that movement of stationary members 124a,
124b includes a corresponding movement of support members 125a, 125b.
Support members 125a, 125b may each be configured to provide horizontal
and/or vertical support for one or more of vertical adjustment assembly 116
and/or control pod module 111. According to one exemplary embodiment, and
as illustrated in Figs. 3A, 3B, 4A and 4B, control pod module 111 is mounted
upon support member 125a associated with horizontal adjustment assembly 115.
Horizontal adjustment assembly 115 is then mounted upon support member 125b
associated with vertical adjustment assembly 116.

Processes and methods consistent with the disclosed embodiments
may enable components and systems associated with electrically adjustable
control interface 110 to customize and adjust the position of electrically
adjustable control interface 110, based on operator-supplied control signals
received from adjustment interface 120. Specifically, controller 112 may be
configured to receive control signals from adjustment interface 120 and generate

command signals for adjusting the position of electrically adjustable control
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interface 110 based on the control signals from adjustment interface 120. Fig. 5
provides a flowchart 500 depicting a method for adjusting the position of
electrically adjustable control interface 110 consistent with the disclosed
embodiments.

As illustrated in Fig. 5, the method may commence upon receipt of
data indicative of an operator interaction with adjustment module 120 (Step 510).
Specifically, when an operator interacts with adjustment module 120 to, for
example, adjust the position of electrically adjustable control interface 110,
adjustment module 120 may generate signals indicative of the operator
interaction. Controller 112, which is communicatively coupled to adjustment
module 120, may receive these signals from adjustment module 120.

In some situations, data indicative of an operator interaction with
adjustment module 120 may include data corresponding to specific operator
adjustment instructions. That is, data indicative of an operator interaction may
include operator interactions with a directional joystick associated with
adjustment module 120, which may be indicative of an operator command to
vertically, horizontally, and/or rotationally adjust a position of electrically
adjustable control interface 110. For example, a forward/backward interaction
with a directional joystick associated with adjustment module 120 may be
associated with an operator command to horizontally adjust the position of
electrically adjustable control interface 110 (i.e., to move the electrically
adjustable control interface 110 forward and backward.) Alternatively, a side-to-
side interaction with a directional joystick associated with adjustment module
120 may correspond with an operator command to vertically adjust the position
of electrically adjustable control interface 110 (i.e., to raise/lower the electrically
adjustable control interface 110). In yet another alternative, a rotational
interaction (i.e., “grab-and-turn” interaction) with a directional joystick

associated with adjustment module 120 may correspond with an operator
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command to rotate electrically adjustable control interface 110 about a predefined
axis of rotation.

As an alternative or in addition to specific operator instructions,
data indicative of an operator interaction may include generalized operational
instructions. Generalized operational instructions may include operator
interaction with “hotkey” buttons associated with adjustment module 120. Such
generalized operational instructions may include commands for automatically
adjusting the position of electrically adjustable control interface 110 to a default
position. For example, an operator may generate, through interaction with a first
“hotkey” button associated with adjustment module 120, a command for moving
the electrically adjustable control interface 110 to a “home” (e.g., fully retracted)
position. Alternatively or additionally, an operator may generate, through
execution of a second “hotkey” button associated with adjustment module 120, a
command for retrieving customized position settings previously stored by the
operator.

It is contemplated that commands for retrieving certain
customized operator settings may be executed without direct operator interaction
with adjustment module 120. For example, controller 112 may be configured to
detect an identification code provided by the operator, the identification code
adapted to identify the operator and retrieve any customized equipment settings
associated with the operator. The identification code may be provided by the
operator of the machine by, for example, operator entry of an operator-specific
password at an interactive display console (not shown) associated with machine
100.

Alternatively, controller 112 may be configured to automatically
detect an identification code associated with the operator. For example,
controller 112 may be configured to broadcast an RFID detection signal to detect
RFID devices in an area surrounding controller such as, for example, RFID

devices that may be located in an operator ID badge or cell phone. Controller
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112 may receive an RFID feedback signal if any RFID devices are detected in
response to the RFID detection signal. Controller 112 may be communicatively
coupled to an operator database and may automatically locate and retrieve
customized operator settings from the operator, upon receipt of an RFID
feedback signal.

Upon receiving data indicative of an operator interaction with
adjustment module 120, controller 112 may generate a command signal for
adjusting the position of the electrically adjustable control interface 110 in
response to the received data (Step 520). For example, controller 112 may
process the data indicative of an operator interaction with adjustment module 120
and generate one or more command signals for operating one or more of electric
motors 122a, 122b. According to one exemplary embodiment, controller 112
may be configured to detect horizontal and vertical components of the data
indicative of an operator interaction with adjustment module 120 and provide
distinct control signals for separately operating respective electric motors 122a,
122b.

Horizontal adjustment assembly 115 and vertical adjustment
assembly 116 may each detect command signals for adjusting the position of
electrically adjustable control interface 110 from controller 112 (Step 530).
According to one exemplary embodiment, electric motors 122a, 122b associated
with horizontal and vertical adjustment assemblies 115, 116 may each be
communicatively coupled to controller 112 and configured to receive position
adjustment command signals from controller 112. Electric motors 122a, 122b
may each be configured to operate in response to respective horizontal and
vertical components of the received command signals (Step 540), thereby
adjusting the position of respective horizontal and vertical adjustment assemblies
115, 116 in response to the operator command signals.

It is contemplated that additional, fewer, and/or different steps

may be implemented as part of the method for adjusting the position of
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electrically adjustable control interface 110 discussed and illustrated above. For
example, the method may include a step for recording, in response to an operator
command, customized preferences associated with the electrically adjustable
control interface 110 such as, for example, a current horizontal and/or vertical
position of the electrically adjustable control interface 110. Alternatively or
additionally, the method may include a separate step for retrieving customized
preferences from memory associated with controller 112 and automatically
adjusting electrically adjustable control interface 110 according to the customized
preferences. Thus, the method for adjusting the position of electrically adjustable
control interface 110 discussed and illustrated above is exemplary only and not

intended to be limiting.

Industrial Applicability

The electrically adjustable control interface consistent with
embodiments disclosed and described herein enables equipment operators to
adjust the position of console controls using electrically-assisted drive
components, without having to rely on manually-adjustable mechanisms that tend
to wear and can be cumbersome to operate. Furthermore, the presently disclosed
electrically adjustable control interface includes components for separately
adjusting the horizontal and vertical positions of the control interface.
Accordingly, the presently disclosed electrically adjustable control interface may
be applicable to any machine where it may be advantageous to provide power-
assisted console position adjustment capabilities and/or enable independent
adjustment of horizontal and vertical positions of a console position. Although
certain disclosed embodiments are described and illustrated as being associated
with a motor grader, they may be applicable to any machine where it may be
advantageous to implement an adjustable control interface.

The presently disclosed electrically adjustable control interface
may have several advantages. Specifically, electrically adjustable control

interface 110 may provide the operator with increased flexibility associated with
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controlling the position of the operator console. For example, electrically
adjustable control interface 110 includes separate horizontal and vertical
adjustment assemblies 115, 116, which include separate drive mechanisms that
may be independently operated by controller 112. By providing separate,
5  independently-controllable drive assemblies, the horizontal and vertical positions

of electrically adjustable control interface 110 may be adjusted without requiring
a corresponding adjustment in the other. As a result, the presently disclosed
electrically adjustable control interface possesses increased flexibility when
compared with conventional console adjustment solutions having a common

10 horizontal and vertical drive system that require simultancous adjustment of
horizontal and vertical positions.

Furthermore, the electrically adjustable control interface described
herein provides power-assisted positioning of the control interface, reducing the
need for mechanical adjustment components that are prone to wear more quickly

15  than electrical components. Furthermore, by using electric drive assemblies for
positioning the control interface, which can be controlled with greater precision
than manual adjustment assemblies, the presently disclosed system may provide
operators with more flexibility to customize the position of electrically adjustable

control interface 110 to fit their precise ergonomic specifications.
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Claims

1. An electrically adjustable control interface (110) for a
machine (100), comprising:

a vertical adjustment assembly (116) arranged in vertical support
of a control pod module (111) and configured to adjust a vertical position of the
control pod module in response to a vertical adjustment command signal
generated by a controller (112); and

a horizontal adjustment assembly (115) coupled to the control pod
module and configured to adjust a horizontal position of the control pod module
in response to a horizontal adjustment command signal generated by the

controller.

2. The electrically adjustable control interface of claim 1,
wherein at least one of the vertical adjustment assembly or the horizontal
adjustment assembly includes at least a portion of a rack and pinion mechanism

for adjusting a position of the control pod module.

3. The electrically adjustable control interface of claim 1,
wherein at least one of the vertical adjustment assembly or the horizontal
adjustment assembly includes at least a portion of a screw-type mechanism for

adjusting a position of the control pod module.

4. The electrically adjustable control interface of claim 1,

wherein the control pod module includes an arm-rest assembly (111a).

5. The electrically adjustable control interface of claim 1,
wherein the control pod module includes an adjustment module (113)

communicatively coupled to the controller and configured to:
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receive at least one of a vertical adjustment input and a horizontal
adjustment input from an operator of the machine; and
provide the at least one of the vertical adjustment input and the

horizontal adjustment input to the controller.

6. The electrically adjustable control interface of claim 1,
wherein the control pod module includes a joystick (118) communicatively
coupled to the controller and configured to receive an operator input for

controlling an operational aspect of the machine.

7. A method for adjusting a control interface (108) for a
machine (100), comprising:

generating, by a controller (112) associated with the control
interface, a control signal for adjusting a position of a control pod module (111);

detecting, by a vertical adjustment assembly (116) associated with
the control interface, a vertical adjustment command signal associated with the
control signal;

adjusting, by the vertical adjustment assembly, a vertical position
of the control pod module;

detecting, by a horizontal adjustment assembly (115) associated
with the control interface, a horizontal adjustment command signal associated
with the control signal; and

adjusting, by the horizontal adjustment assembly, a horizontal

position of the control pod module.

8. The method of claim 7, wherein generating the control
signal includes:

identifying a machine operator;
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retrieving a stored default position of the control pod module
associated with the identified machine operator;
automatically generating the control signal based the stored

default position.

9. The method of claim 8, wherein identifying the machine
operator includes:

receiving an identification code associated with the machine
operator; and

comparing the received identification code with a plurality of

identification codes stored in an operator database.

10.  The method of claim 9, wherein receiving the
identification code includes prompting the machine operator for an operator

password via an interactive display interface.
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