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(57) ABSTRACT

A vehicle includes a rolling chassis structure and a working
component coupled to the rolling chassis structure. The
rolling chassis structure includes a chassis, a non-working
component, and a control interface. The non-working com-
ponent is coupled to the chassis and is configured to facili-
tate transit operations for the rolling chassis structure. The
control interface is disposed in a cab area of the chassis. The
control interface is communicably coupled to the non-
working component and is configured to control operation of
the non-working component. The working component is
configured to move relative to the chassis and is communi-

(51) Int. CL cably coupled to the control interface. The control interface
B60OR 16/023 (2006.01) is configured to control movement of the working compo-
B60K 35/00 (2006.01) nent.
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INTEGRATED OPERATOR CENTRIC
CONTROLS

CROSS-REFERENCE TO RELATED PATENT
APPLICATIONS

[0001] The present application claims the benefit of U.S.
Provisional Patent Application No. 62/805,797, filed on Feb.
14, 2019, which is incorporated herein by reference in its
entirety.

BACKGROUND

[0002] Refuse trucks (e.g., garbage trucks) and concrete
mixers are sometimes manufactured by adding components
to rolling chassis configurations sold by original equipment
manufacturers (OEMs). For example, a refuse truck may be
manufactured by adding a refuse cab, a refuse body (e.g.
refuse collection body), and other refuse-specific compo-
nents to an OEM vehicle chassis. A concrete mixer may be
manufactured by adding a mixer cab, a mixer body (e.g., a
mixing drum), and other mixer-specific components to an
OEM vehicle chassis. The rolling chassis configuration may
include an engine, drivetrain, and associated user controls,
inputs, etc. that are required to facilitate movement of the
vehicle between different locations. The rolling chassis
configuration may include control interfaces in a cab of the
vehicle to facilitate operation of the OEM vehicle chassis.
Because the refuse- or mixer-specific components are added
on after manufacture (by the OEM) of the original rolling
chassis configuration, controls for refuse- or mixer-specific
components are traditionally added on and separate from the
OEM controls. This produces duplicative, and in some
instances inelegant, controls interfaces.

SUMMARY OF THE INVENTION

[0003] One embodiment of the present disclosure relates
to a vehicle. The vehicle includes a rolling chassis structure
and a working component coupled to the rolling chassis
structure. The rolling chassis structure includes a chassis, a
non-working component, and a control interface. The non-
working component is coupled to the chassis and is config-
ured to facilitate transit operations for the rolling chassis
structure. The control interface is disposed in a cab area of
the chassis. The control interface is communicably coupled
to the non-working component and is configured to control
operation of the non-working component. The working
component is configured to move relative to the chassis and
is communicably coupled to the control interface. The
control interface is configured to control movement of the
working component.

[0004] Another embodiment of the present disclosure
relates to a control system. The control system includes a
control interface and a control interface module that is
communicably coupled to the control interface. The control
interface is mountable in a cab area of a vehicle and is
configured to receive user commands. The control interface
module is communicably couplable to a non-working com-
ponent of the vehicle and a working component of the
vehicle. The non-working component is configured to facili-
tate non-transit operations for the vehicle. The working
component is configured to facilitate non-transit operations
for the vehicle. The control interface module is configured to
receive the user commands from the control interface and
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control the non-working component and the working com-
ponent based on the user commands.

[0005] The invention is capable of other embodiments and
of being carried out in various ways. Alternative exemplary
embodiments relate to other features and combinations of
features as may be recited herein.

BRIEF DESCRIPTION OF THE DRAWINGS

[0006] The disclosure will become more fully understood
from the following detailed description, taken in conjunction
with the accompanying figures, wherein like reference
numerals refer to like elements, in which:

[0007] FIG. 1 is a front perspective view of a concrete
mixer, according to an exemplary embodiment;

[0008] FIG. 2 is a front perspective view of a refuse truck,
according to an exemplary embodiment;

[0009] FIG. 3 is a front view of a steering wheel for a
concrete mixer or a refuse truck that includes an OEM
control interface, according to an exemplary embodiment;
[0010] FIG. 4 is a block diagram of an internal commu-
nication network for a vehicle, according to an exemplary
embodiment;

[0011] FIG. 5 is a schematic layout of an OEM steering
wheel control interface for a concrete mixer, according to an
exemplary embodiment;

[0012] FIG. 6 is a block diagram of an internal commu-
nication network for a concrete mixer, according to an
exemplary embodiment;

[0013] FIG. 7 is a schematic layout of an OEM steering
wheel control interface for a refuse truck, according to an
exemplary embodiment;

[0014] FIG. 8 is a block diagram of an internal commu-
nication network for a refuse truck, according to an exem-
plary embodiment; and

[0015] FIG. 9 is a block diagram of an OEM control
system of a rolling chassis structure, according to an exem-
plary embodiment.

DETAILED DESCRIPTION

[0016] Before turning to the figures, which illustrate the
exemplary embodiments in detail, it should be understood
that the present application is not limited to the details or
methodology set forth in the description or illustrated in the
figures. It should also be understood that the terminology is
for the purpose of description only and should not be
regarded as limiting.

[0017] A vehicle may include both working and non-
working components. As referred to herein, the term “non-
working components” generally refers to components that
are included in the vehicle as part of a rolling chassis
structure (e.g., configuration) sold by an original equipment
manufacturer (OEM). The non-working components may be
configured to facilitate transit operations (e.g., vehicle
movement, steering, operator entertainment, etc.). For
example, the non-working components may include electri-
cal components in a cab area of the vehicle such as dash-
board displays, radios, etc. The non-working components
may be controlled using a control interface that is included
with the rolling vehicle chassis. The control interface may be
also be included in the cab area of the vehicle for ease of
operation. The term “working component™ generally refers
to components that are added to the rolling chassis configu-
ration after manufacture by the OEM. The working compo-



US 2020/0262366 Al

nents may be configured to facilitate non-transit operations
(e.g., working vehicle operations) such as manipulating a
position of one or more hydraulic cylinders, controlling
rotation and/or movement of other working body compo-
nents, and other operations that may be performed while the
vehicle is both moving and stationary. According to an
exemplary embodiment, the working components and/or
sub-components thereof are configured to move relative to
the chassis of the vehicle. For example, the working com-
ponents may include pumps, motors, hydraulic and/or pneu-
matic actuators, and other moving components specific to
the final application of the vehicle.

[0018] According to an exemplary embodiment, the
vehicle utilizes the control interface, included with the
rolling chassis configuration from the OEM, to control the
working components of the vehicle. Among other benefits,
integrating the working component controls with existing
user interfaces in the cab of the vehicle greatly reduces the
number of additional control systems added to the cab.
Utilizing existing user interfaces also increases operator
productivity by providing the working component controls
within immediate reach of the operator, rather than at some
secondary location on the vehicle (e.g., a secondary location
that is separate from the OEM control interface(s), outside
the vehicle, etc.). According to an exemplary embodiment,
the control interface includes a plurality of actuators. At least
one of the actuators is configured to cause (e.g., control)
movement of a working component. For example, the actua-
tors may be configured to cause a hydraulic cylinder to
extend and/or retract to manipulate a position of the working
component. In other embodiments, the actuators may acti-
vate or otherwise control the operation of a pump for a
hydraulic system (e.g., a drum drive system for a concrete
mixer, etc.). In yet other embodiments, the actuators may
facilitate control of another application specific component
for the vehicle. In some embodiments, at least one actuator
of the control interface may be configured to control both a
working component of the vehicle and a non-working com-
ponent of the vehicle, which can, advantageously, reduce the
overall number of actuators required for operational control
of all components of the vehicle (e.g., the combination of
both working and non-working components).

[0019] An embodiment of the present disclosure relates to
a vehicle including a chassis, a working component, and a
non-working component. Both the working component and
the non-working component are coupled to the chassis. The
working component is configured to move relative to the
chassis. The vehicle also includes a control interface that is
communicably coupled to the working component and the
non-working component. The control interface includes a
plurality of actuators. A first actuator of the plurality of
actuators is configured to control the working component. A
second actuator of the plurality of actuators is configured to
control a non-working component.

[0020] Another embodiment of the present disclosure
relates to a vehicle including a chassis, a working compo-
nent, and a non-working component. Both the working
component and the non-working component are coupled to
the chassis. The working component and/or sub-components
thereof are configured to move relative to the chassis. The
vehicle also includes a control interface communicably
coupled to the working component and the non-working
component. The control interface includes an actuator. The
actuator is configured to control both the working compo-
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nent and the non-working component. The details of the
general depictions provided above will be more fully
explained by reference to FIGS. 1-8.

[0021] According to an exemplary embodiment shown in
FIG. 1, a vehicle, shown as concrete mixer 10 (e.g., mixer
truck, cement mixer, etc.), is configured as a concrete mixing
and delivery vehicle. The concrete mixer 10 is configured to
transport a cement mixture (e.g., aggregate such as sand or
gravel, water, and/or other adhesive compounds) from a
quarry or cement production facility to various locations for
distribution (e.g., a residence, a commercial property, a
construction site, etc.). In the exemplary embodiment of
FIG. 1, the concrete mixer 10 is manufactured by adding
working components to a rolling vehicle chassis structure
(e.g., configuration, etc.). The rolling vehicle chassis struc-
ture may be manufactured and sold by an OEM for a variety
of different end-use applications (e.g., end-use applications
with similar load and stability requirements, etc.). For
example, the rolling vehicle chassis structure may be manu-
factured for use as a concrete mixer, refuse truck, or another
type of working vehicle.

[0022] As shown in FIG. 1, the rolling vehicle chassis
configuration includes components that are configured to
facilitate transport operations for the concrete mixer 10 (e.g.,
to facilitate movement of the concrete mixer 10 between
different locations). The rolling vehicle chassis structure
includes a chassis, shown as frame 12, and a plurality of
tractive elements, shown as wheels 14, coupled thereto. The
rolling vehicle chassis structure also includes a prime mover
or engine (not shown) coupled to the frame 12. The engine
may be configured to provide power to the wheels 14, and/or
to other systems of the concrete mixer 10 (e.g., a pneumatic
system, a hydraulic system, mixing drum rotation system,
etc.). The engine may be configured to utilize one or more
of a variety of fuels (e.g., gasoline, diesel, bio-diesel,
ethanol, natural gas, etc.), or utilize energy from an external
power source (e.g., overhead power lines, etc.) and to
provide the power to the systems of the concrete mixer 10.
The rolling vehicle chassis structure includes a transmission
(not shown) configured to transmit energy from the engine
to the wheels 14. The rolling vehicle chassis structure may
also include a suspension system, fuel storage system,
steering system, brake system and/or other systems to facili-
tate transport operations for the concrete mixer 10.

[0023] The rolling vehicle chassis structure also includes
components, referred to herein as “non-working compo-
nents,” configured to enhance user comfort and monitor/
control vehicle operations. These may include air condition-
ing or heating system components such as fans, thermostats,
compressors, control valves, heaters, etc. These may addi-
tionally include radios for communication or entertainment,
a camera system configured to provide parking assistance,
displays (e.g., dashboard displays for navigation, vehicle
speed reporting, health monitoring of electronic equipment,
etc.), seat heaters, electric motors for windshield wiper
control, an electronic control module for a cruise control
system, rear-view mirror position, etc. The non-working
components may be disposed in a cab area 16 of the concrete
mixer 10, on a first portion (e.g., end) of the frame 12. In the
exemplary embodiment of FIG. 1, the non-working compo-
nents are coupled directly or indirectly (e.g., mounted or
otherwise connected) to a forward part of the frame 12
proximate to where an operator would be positioned in the
concrete mixer 10.
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[0024] The various non-working components for concrete
mixer 10 may be communicably coupled (e.g., electrically
connected, wirelessly connected, etc.) to a control interface
module that is included as part of the rolling chassis con-
figuration (from the OEM). The control interface module
may be configured to facilitate operator interaction and
control over the various non-working components for the
concrete mixer 10. The control interface module may be
communicably coupled to a control interface (e.g., a user
interface, a human machine interface, etc.) from which a
user or occupant may input desired control settings. The
control interface may include a plurality of actuators such as
switches, buttons, dials, etc. disposed in the cab area 16 of
the concrete mixer 10. The plurality of actuators may be
positioned within the cab area 16 for ease of access by a
vehicle operator such as on a steering wheel or a central
console within arms-reach of the occupant. According to an
exemplary embodiment, a plurality of actuators is disposed
on a steering wheel of a rolling vehicle chassis, as will be
described with reference to FIG. 3. In other embodiments,
the plurality of actuators is disposed on a center console, in
an overhead region of the cab area 16, or at another suitable
location within the cab area 16.

[0025] According to an exemplary embodiment, the roll-
ing vehicle chassis for the concrete mixer 10 includes an
internal communications network used for operational con-
trol of the non-working components. The internal commu-
nications network may be a controller area network (CAN
bus) or another vehicle electronic communications protocol.
The CAN bus may be connected (e.g., electrically con-
nected) to at least one non-working component control
module. The non-working component control module may
be configured to control at least one non-working compo-
nent based on a set of inputs. In an exemplary embodiment,
the non-working component control module may include an
engine control module configured to control the amount of
air flow or fuel delivered to the engine based on a measured
mass flow rate of air, fuel pressure, etc. being delivered to
the engine. In other exemplary embodiments, the non-
working component control module may include a radio
control module configured to control volume levels, stereo
operation, etc. based on a position of an actuator (e.g., a dial,
switch, etc.). In yet other embodiments, the non-working
component control module may include an air conditioning
or heating system control module configured to control an
amount of air flow, direction of air flow, etc. based on a
temperature set point and a measured temperature. In yet
other embodiments, the non-working component control
module may include one of a camera system control module
used to control camera operation based on an operating
condition of the vehicle, a windshield wiper control module
configured to control the operating speed of the windshield
wipers based on a position of an actuator (lever, switch, etc.),
a cruise control module configured to set and regulate an
operating speed of the concrete mixer 10 based on an
operator set point and a measured wheel speed, etc. In other
embodiments, the non-working component control modules
may include yet other types of control modules.

[0026] The non-working component control module may
include a transmitter, onboard memory, and a processor
operatively coupled to the transmitter and onboard memory.
The non-working component control module may be con-
figured to receive and process operating instructions for one
or more non-working components, to generate and transmit
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operating instructions to other control modules, or to inter-
pret, transmit, and receive sensor data or other operational
information. In some embodiments, the non-working com-
ponent control module may be configured to transmit sensor
data and/or other operational information to other parts of
the CAN bus for health monitoring (e.g., to prevent the
operation of certain non-working component control mod-
ules under predetermined operating conditions, etc.). The
CAN bus may be configured to facilitate communication
between a plurality of non-working component control
modules or between a non-working component control
module and the control interface module.

[0027] As shown in FIG. 1, the concrete mixer 10 includes
a plurality of application-specific components added to the
rolling vehicle chassis configuration. The structure and
arrangement of these application-specific components may
be unique to a particular end-use application (e.g., concrete
mixing and distribution, etc.).

[0028] According to an exemplary embodiment shown in
FIG. 1, the application-specific components for the concrete
mixer 10 include a cab, shown as mixer cab 18, and a body,
shown as mixer body 20. Both the mixer cab 18 and the
mixer body 20 are coupled to the frame 12. The mixer cab
18 is coupled to a forward portion of the frame 12. The
mixer body 20 is coupled to a rear portion of the frame 12
behind the mixer cab 18. As shown in FIG. 1, the mixer body
20 for the concrete mixer 10 includes a mixing drum 22 that
extends at an angle from the rear portion of the frame 12
toward the mixer cab 18 and over an upper surface of the
mixer cab 18, such that one end of the mixing drum 22 is
approximately centered over the mixer cab 18. The concrete
mixer 10 additionally includes a delivery chute 24, which is
disposed on a forward end of the concrete mixer 10, also
above the upper surface of the mixer cab 18. A first end (e.g.,
proximal end) of the delivery chute 24 is configured to
receive cement from the mixing drum 22, which flows along
the delivery chute 24 toward a second end (e.g., distal end)
of the delivery chute 24 along a channel defined by the
delivery chute 24 between the first end and the second end.
Cement is dispensed from the second end of the delivery
chute 24 onto a surface (e.g., a level surface in a construction
area, a form configured to receive and shape the cement,
etc.). In an exemplary embodiment, the delivery chute 24 is
repositionable so that cement can be distributed evenly or to
different positions on the surface relative to the concrete
mixer 10.

[0029] In an exemplary embodiment, the application-spe-
cific components additionally include one or more working
components that are configured to facilitate working vehicle
operations (e.g., mixing operations, concrete loading and
unloading operations, etc.). In some embodiments, at least
one of the working components moves relative to the frame
12 of the rolling vehicle chassis to facilitate working opera-
tions for the concrete mixer 10. For example, the working
components may include the mixing drum 22 mounted to the
frame 12 and that rotates relative to the frame 12. In other
embodiments, at least one of the working components is
stationary relative to the frame 12 such as motors and/or
pumps used to power and/or control a hydraulic system for
the concrete mixer 10. As shown in FIG. 1, a first working
component for the concrete mixer 10 is a drum rotation
system 26 (e.g., a drum drive system, etc.) that is configured
to rotate the mixing drum 22. In some embodiments, rotation
of the mixing drum 22 is powered by the engine. In other
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embodiments, rotation of the mixing drum 22 is powered
using a separate motor, or another secondary drive system.
The drum rotation system 26 may include a hydraulic
system used to control rotation of the drum. The hydraulic
system may include a motor, a pump, control valves to
facilitate switching the flow direction through the hydraulic
system (e.g., drum rotational direction), a clutch used to
selectively couple the hydraulic system to an engine of the
concrete mixer 10 or another power source, etc.

[0030] In the exemplary embodiment of FIG. 1, a second
working component for the concrete mixer 10 is a chute
position control system 28. The chute position control
system 28 is configured to reposition the delivery chute 24
relative to the concrete mixer 10 (e.g., to distribute the
cement to different areas relative to the frame 12 of the
concrete mixer 10, etc.). The chute position control system
28 may utilize a mechanical actuator, or another mechanical
positioning system to reposition the delivery chute 24. In
other embodiments, the concrete mixer 10 may include
additional, fewer, and/or different working components.
[0031] According to an exemplary embodiment, the con-
crete mixer 10 includes a working component control mod-
ule. The working component control module is configured to
control at least one working component based on a set of
inputs. In the exemplary embodiment of FIG. 1, the concrete
mixer 10 includes two working component control modules,
a drum rotation control module and a chute position control
module. The drum rotation control module is communicably
coupled to the drum rotation system 26 and is configured to
control the operation of the drum rotation system 26. The
chute position control module is communicably coupled to
the chute position control system 28 and is configured to
control the operation of the chute position control system 28.
As will be further described with reference to FIGS. 3-8,
each of the working component control modules are com-
municably coupled (e.g., electrically connected) to the same
control interface module that is used for the non-working
component control modules. Among other benefits, this
controls approach eliminates the need for a controls inter-
face in the vehicle for the working components that is
separate from the controls interface used for the non-work-
ing components. In other words, this controls approach
eliminates the need for a controls interface that is specific to
only the working components of the concrete mixer 10.
[0032] The number and type of working components
added to the rolling chassis structure (from the OEM) will be
different for different applications. In the exemplary
embodiment of FIG. 1, the concrete mixer 10 is manufac-
tured by adding application-specific components to the
rolling chassis configuration including the mixer cab 18, the
mixer body 20, and associated working components (e.g.,
components that move relative to the frame 12 to facilitate
working operations such as cement loading, mixing, and
distribution at a job site, etc.). A similar rolling chassis
structure may also be utilized for other applications.
[0033] According to the exemplary embodiment shown in
FIG. 2, a vehicle, shown as refuse truck 50 (e.g., a garbage
truck, a waste collection truck, a sanitation truck, etc.) is
configured to transport refuse from various waste recep-
tacles within a municipality to a storage and/or processing
facility (e.g., a landfill, an incineration facility, a recycling
facility, etc.). In an exemplary embodiment, the refuse truck
50 is assembled (e.g., manufactured, formed, etc.) from a
substantially similar rolling chassis structure as the concrete
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mixer 10 (shown in FIG. 1). For the purposes of this
disclosure, where the same figure numbering and terminol-
ogy (e.g., naming convention) is used for substantially
similar components, it may be assumed that the structure and
function of the components are substantially similar.
[0034] As shown in FIG. 2, as with the concrete mixer 10
(FIG. 1), the rolling chassis structure for the refuse truck 50
includes components that are configured to facilitate trans-
port operations for the refuse truck 50 (e.g., to facilitate
movement of the refuse truck 50 between different loca-
tions). The rolling vehicle chassis structure includes a chas-
sis, shown as frame 12, and a plurality of tractive elements,
shown as wheels 14. The rolling vehicle chassis structure
also includes an engine, a transmission, a suspension sys-
tem, a fuel storage system, a steering system, a brake system
and/or other systems to facilitate transport operations for the
refuse truck 50.

[0035] As with the concrete mixer 10 of FIG. 1, the rolling
vehicle chassis structure for the refuse truck 50 of FIG. 2
includes non-working components configured to enhance
user comfort and monitor/control vehicle operations. In an
exemplary embodiment, the rolling vehicle chassis structure
(from the OEM) includes a control interface module con-
figured to facilitate operator interaction and control over the
various non-working components. The control interface
module may be communicably coupled to a control interface
(e.g., a user interface, a human machine interface, etc.) from
which an occupant can input desired control settings. The
control interface may include a plurality of actuators such as
switches, buttons, dials, etc. The control interface (e.g., the
plurality of actuators) may be located in a cab area 16 of the
refuse truck 50 for ease of access by a vehicle operator such
as on a steering wheel, a central console, or an overhead
region of the cab area 16 within arms-reach of the user or
occupant.

[0036] According to an exemplary embodiment, the roll-
ing vehicle chassis for the refuse truck 50 includes an
internal communications network used for operational con-
trol of the non-working components. The network may be
connected (e.g., electrically connected) to at least one non-
working component control module, which may be config-
ured to control at least one non-working component based
on a set of inputs. The non-working component control
modules for the refuse truck 50 of FIG. 2 may be substan-
tially similar to the non-working component control mod-
ules for the concrete mixer 10 of FIG. 1.

[0037] According to the exemplary embodiment shown in
FIG. 2, the refuse truck 50 includes a variety of application-
specific components configured to facilitate loading, stor-
age, and unloading of refuse (e.g., garbage, trash, etc.).
Among these are a cab, shown as refuse cab 52, coupled to
a forward portion of the frame 12, and a body, shown as
refuse body 54, coupled to a rear portion of the frame 12
behind the refuse cab 52. As shown in FIG. 2, the refuse
body 54 includes a refuse container 56 configured to receive
refuse and store refuse during transit operations. The refuse
container 56 includes an access door 58 disposed on an
upper surface of the refuse container 56 so as to prevent
refuse from being accidentally discharged from the refuse
container 56 during transit operations (e.g., while the refuse
truck 50 is moving). The refuse body 54 additionally
includes a compactor (not shown) and a repositionable rear
access door 60 to facilitate refuse unloading operations. The
refuse body 54 also includes a front-loading refuse container
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assembly 62 configured to receive refuse from residential or
commercial waste receptacles and to transfer refuse into the
refuse container 56 through the access door 58. In other
embodiments, the refuse truck 50 may include additional,
fewer, and/or different components.

[0038] In an exemplary embodiment, the application-spe-
cific components additionally include one or more working
components to facilitate working operations for the refuse
truck 50 (e.g., refuse loading operations, refuse compaction
operations, refuse unloading operations, etc.). In some
embodiments, the working components include components
that move relative to the frame 12 such as hydraulic cylin-
ders, lift arms used to eject waste/garbage from a temporary
holding container into the refuse container 56, or other
moving components. In other embodiments, the working
components include components that are stationary relative
to the frame 12 such as motors and/or pumps used to power
and/or control a hydraulic system for the refuse truck 50. As
shown in FIG. 2, a first working component for the refuse
truck 50 is a front-end loading system 64 that is configured
to reposition the front-loading refuse container assembly 62
(e.g., a temporary waste/garbage storage container used to
facilitate loading operations for the refuse truck 50, etc.)
relative to the frame 12 to eject the contents of the container
assembly 62 into the refuse container 56. The front-end
loading system 64 may include a lift arm system configured
to rotate one or more lift arms mounted to the refuse
container 56, to rotate the container assembly 62 from a
loading position in front of the refuse truck 50 upwardly
toward an unloading position above the refuse truck 50. The
front-end loading system 64 may also include a fork tilt
system configured to rotate the container assembly 62 about
a connection point at an end of the lift arms (e.g., to rotate
the container assembly 62 relative to the lift arms).

[0039] A second working component for the refuse truck
50 is an access door position control system 66. According
to an exemplary embodiment, the access door position
control system 66 is configured to set the position of the
access door 58 during loading, transit, and unloading events
(e.g., to open the access door 58 during loading events when
the refuse container 56 is emptied into the refuse container
56, to close the access door during transit while the frame 12
of the refuse truck 50 is in motion, etc.). A third working
component is a compaction control system (not shown)
configured to actuate or otherwise move the compactor
within the refuse container 56 and to compact refuse that has
been received in the refuse container 56 from the front-
loading refuse container assembly 62. A fourth working
component is a rear access door position control system 70
configured to reposition the rear access door 60 during
loading, transit, and unloading events. In some embodi-
ments, the working components further include refuse con-
tainer control system configured to raise and lower (e.g., tilt)
the refuse container 56 during unloading events, and/or
other working component control systems. As shown in FIG.
2, each of the working components is driven by a hydraulic
actuator. In other embodiments, another other type of
mechanical actuator may be used.

[0040] The number, type, and structure of the various
working components described herein should not be con-
sidered limiting. Various alternatives are possible without
departing from the inventive principles disclosed herein. For
example, more or fewer access doors may be included as
part of the refuse body 54 to facilitate access to the refuse
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container 56. Additionally, the type, number, and location of
actuators may also differ in various exemplary embodi-
ments.

[0041] According to an exemplary embodiment, the refuse
truck 50 includes a working component control module
configured to control at least one working component based
on a set of inputs. In the exemplary embodiment of FIG. 2,
the refuse truck 50 includes at least four working component
control modules, a refuse container position control module
communicably coupled to the front-end loading system 64,
an access door position control module communicably
coupled to the access door position control system 66, a
compactor control module communicably coupled to the
compaction control system, and a rear access door position
control module communicably coupled to the rear access
door position control system 70. In other exemplary embodi-
ments, more or fewer working component control modules
may be included. In yet other embodiments, a single work-
ing component control module may be used to control
multiple working components. As will be further described
with reference to FIGS. 3-8, the working component control
modules are communicably coupled to the control interface
module along with the non-working component control
module(s) to eliminate the need for a separate controls
interface that is specific to only the working components of
the refuse truck 50.

[0042] According to the exemplary embodiment shown in
FIG. 3, the rolling vehicle chassis for both the concrete
mixer 10 (FIG. 1) and the refuse truck 50 (FIG. 2) include
a steering wheel 38 disposed in the cab area 16 (see also
FIGS. 1-2) of the vehicle. The steering wheel 38 is config-
ured to provide operator control over the position of the
wheels 14 in order to turn and maneuver the vehicle during
transit operations. As shown in FIG. 3, the steering wheel 38
includes a control interface, shown as steering wheel control
interface 300 disposed proximate to a side (e.g., a left side
as shown in FIG. 3) of the steering wheel 38. The steering
wheel control interface 300 includes a plurality of actuators,
shown as buttons 302. The buttons 302 include an upper
control button 304, a lower control button 306, a right
control button 308, a left control button 310, a select button
312, an increase button 314, and a decrease button 316. In
the exemplary embodiment of FIG. 3, the control buttons
(e.g., the upper control button 304, the lower control button
306, the right control button 308, and the left control button
310) circumferentially surround the select button 312. The
increase button 314 and the decrease button 316 are posi-
tioned to the side (e.g., right side as shown in FIG. 3) of the
right control button 308. In other embodiments, the arrange-
ment of buttons on the steering wheel 38 may be different.
For example, the buttons may be repositioned on a right side
of the steering wheel, or at another position along the
steering wheel. In other embodiments, the plurality of actua-
tors for the control interface 300 may be disposed on a
switch and/or lever behind the steering wheel 38. In yet
other embodiments, the plurality of actuators for the control
interface 300 may be disposed on the center console, a dash
in front of the operator, the center console, an overhead area,
or another location in the cab area.

[0043] In the exemplary embodiment of FIGS. 3-4, the
steering wheel control interface 300 forms part of a human-
machine interface (e.g., a user interface) for the vehicle that
enables a user or vehicle operator to control the operation of
one or more non-working components (e.g., to control the
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volume of a radio in the cab area or another electronic
component, to navigate through options and make selections
for a radio or another electronic component, to control the
dashboard display, etc.). In other exemplary embodiments,
the number, structure, and type of actuators used for the
steering wheel control interface 300 may be different. For
example, one or more buttons 302 may be replaced with
switches, toggles, dials, or another form of actuator.

[0044] According to the exemplary embodiment of FIG. 4,
the steering wheel control interface 300 is communicably
coupled to a control interface module for the vehicle, shown
as steering wheel control interface module 402. The steering
wheel control interface module 402 is communicably
coupled (e.g., electrically connected) to a working compo-
nent control module 404 and a non-working component
control module 406. The working component control mod-
ule 404 may include one or more of the working component
control modules described herein for the concrete mixer 10
(FIG. 1) and the refuse truck 50 (FIG. 2), or one or more
working component control modules used in another appli-
cation-specific vehicle type (e.g., a vehicle manufactured by
adding application-specific components to an OEM rolling
chassis configuration). In this way, control interfaces that are
originally (e.g., natively, as received from the OEM, etc.)
configured for controlling non-working components (e.g.,
non-working components included with the rolling chassis
structure) may be repurposed to allow an operator to also
control the working components. Among other benefits,
utilizing the OEM control interfaces reduces the number of
additional control interfaces that need to be added to the cab
area 16 (see also FIGS. 1-2) to control the working com-
ponents. Furthermore, using a steering wheel control inter-
face 300 to control the working components, or another
control interface included as part of the rolling vehicle
chassis to control working components, increases operator
productivity by providing the working component controls
within immediate reach of the operator.

[0045] A variety of different methods are possible to
integrate the working component controls with the steering
wheel control interface 300 or another control interface for
the rolling vehicle chassis. According to an exemplary
embodiment, the working component control modules are
each integrated directly into the internal communications
network for the vehicle. The working component control
modules may be hardwired (e.g., electrically connected) to
the internal communications network in place of one or
more non-working component control modules included
with the rolling chassis configuration. In other exemplary
embodiments, the working component control modules may
be integrated into the internal communications network
using one of a variety of multiplexing techniques known to
those of ordinary skill in the art. Advantageously, using a
multiplexing technique may allow the control interface to be
used for simultaneous control of both working and non-
working components. In yet other exemplary embodiments,
one or more buttons 302 may be repurposed as a function
control switch configured to allow the operator to selectively
control either a working component or a non-working com-
ponent with the same buttons 302. For example, the function
control switch may be configured to toggle between two
modes of operation, a first mode in which at least one button
302 controls a non-working component, and a second mode
in which the least one button controls a working component.
In yet other exemplary embodiments, only a subset (e.g., one
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or more buttons of the plurality of buttons 302, etc.) is used
to control a working component, while the remaining but-
tons 302 retain their original functionality (e.g., the remain-
ing buttons 302 control a non-working component of the
vehicle).

[0046] The methods described herein to reconfigure the
steering wheel control interface 300, or other control inter-
faces included with the rolling vehicle chassis, should not be
considered limiting. Various other techniques may be imple-
mented in order to utilize the OEM control interfaces to
control the working components. For example, the OEM
control interface may utilize a wireless communications
protocol (e.g., Wi-Fi, Bluetooth, etc.) to communicate with
non-working components. In such an embodiment, the
working component control modules may need to be con-
figured to receive wireless communication signals in order
to receive and process information from the OEM control
interface.

[0047] According to the exemplary embodiment shown in
FIGS. 5-6, the steering wheel control interface 300 may be
used to control the working components of the concrete
mixer 10 (see also FIG. 1). In the exemplary embodiment of
FIG. 5, a subset of the buttons 302 of the steering wheel
control interface 300 are used to control the operation of the
working components. In other exemplary embodiments,
more or fewer buttons 302 from the steering wheel control
interface 300 may be used. As shown in FIG. 5, the upper
control button 304 and the lower control button 306 are
configured to control charge and discharge operations for the
mixing drum 22 (e.g., to modify the rotational direction of
the mixing drum 22, etc.). The select button 312 is config-
ured to activate or deactivate rotation of the mixing drum 22.
The remaining steering wheel control interface buttons 302
are used to control one or more non-working components.
[0048] As shown in FIG. 6, the steering wheel control
interface 300 for the concrete mixer 10 (see also FIG. 1) is
communicably coupled to a control interface module, shown
as steering wheel control interface module 602, on the
internal communications network 600 (e.g., CAN bus, etc.).
The internal communications network for the concrete mixer
10 includes working component control modules, shown as
drum rotation control module 604 and chute position control
module 606. In the exemplary embodiment of FIG. 6, the
internal communications network also includes a non-work-
ing component control module 608. The non-working com-
ponent control module 608 may be one of a variety of
different non-working component control modules included
with the rolling chassis configuration from the OEM.
Among other functions, the steering wheel control interface
module 602 may be configured to determine routing of
instructions or a control signal to any one of the control
modules (e.g., drum rotation control module 604, chute
position control module 606, and non-working component
control module 608) depending on which buttons 302 (see
FIG. 4) are depressed (e.g., activated or deactivated). In the
exemplary embodiment of FIG. 5, the buttons 302 have only
been assigned to control rotation of the mixing drum 22. In
other exemplary embodiments, the left control button 310
and the right control button 308, or another set of buttons on
the steering wheel control interface 300, may be used to
reposition the delivery chute 24.

[0049] FIGS. 7-8 show an example of how the steering
wheel control interface 300 may be repurposed to control the
working components of the refuse truck 50 (FIG. 2). As
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shown in FIG. 7, each of the buttons 302 of the steering
wheel control interface 300 is used to control the operation
of a working component of the refuse truck 50. In other
exemplary embodiments, additional, fewer, and/or different
buttons 302 from the steering wheel control interface 300
may be used, or additional buttons from other OEM control
interfaces may be used. As shown in FIG. 7, the upper
control button 304 and the lower control button 306 are
configured to control raising and lowering operations for the
front-end loading refuse container assembly 62. The left
control button 310 and the right control button 308 are
configured to control the compactor (e.g., the left control
button 310 causes the compactor to engage, while the right
control button 308 causes the compactor to disengage). The
select button 312, once depressed (e.g., activated), is con-
figured to generate a user command (e.g., operator com-
mand, control signal, etc.) to cause the rear access door 60
to open to eject refuse from the refuse container 56. In an
exemplary embodiment, the select button 312 is also con-
figured to raise one end of the refuse container 56, to more
fully empty the contents of the refuse container 56. In some
embodiments, releasing the select button 312 (e.g., deacti-
vating the select button) may cause the refuse container 56
and the rear access door 60 to be repositioned (e.g., may
cause the refuse container 56 to be lowered and the rear
access door 60 to be closed) so that the refuse truck 50 may
continue refuse collection/loading operations. In the exem-
plary embodiment of FIG. 7, the increase button 314 and the
decrease button 316 are configured to open and close the
access door 58.

[0050] According to the exemplary embodiment shown in
FIG. 8, the steering wheel control interface 300 for the
refuse truck 50 (see also FIG. 2) is communicably coupled
to a control interface module, shown as steering wheel
control interface module 802, on the internal communica-
tions network 800 (e.g., CAN bus, etc.). Similar to the
concrete mixer 10 application (see FIG. 6), the steering
wheel control interface module 802 for the refuse truck 50
is configured to communicate with a working component
control module over the internal communications network
for the vehicle. As shown in FIG. 8, the refuse truck 50
includes multiple working component control modules,
shown as refuse container position control module 804,
access door position control module 806, compactor control
module 808, and rear access door position control module
810. In the exemplary embodiment of FIG. 8, the internal
communications network for the refuse truck 50 additionally
includes a non-working component control module 812.
Again, the non-working component control module 812 may
be one of a variety of different non-working component
control modules included with the rolling chassis configu-
ration from the OEM.

[0051] A variety of different OEM control interfaces may
be utilized to control the working components in accordance
with the inventive principles disclosed herein. For example,
actuators may be provided in other regions of the cab area
16 (see FIGS. 1-2) other than the steering wheel 38 to
control the working components of the vehicle (e.g., actua-
tors that are part of the rolling chassis configuration such as
actuators on the right side of the steering wheel 38 as shown
in FIG. 3, actuators disposed on the center console, etc.). In
this way, the steering wheel control interface 300 and the
steering wheel control interface module 602, 802 of FIGS.
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6 and 8, may be replaced with a control interface and a
control interface module, respectively, in another region of
the cab area 16.

[0052] In other embodiments, the OEM control interface
includes other types of control interfaces (non-actuator-
based interfaces, etc.) capable of receiving and transmitting
commands and information (e.g., user commands, control
signals, etc.). For example, as shown in FIG. 9, an OEM
control system 900 includes a hands-free calling system,
shown as microphone system 902, included with the rolling
chassis structure. According to an exemplary embodiment,
the microphone system 902 includes a microphone that
provides verbal commands to one or more working compo-
nents of the vehicle in addition to providing the functionality
of a traditional hands-free calling system (e.g., placing calls
through a linked Bluetooth phone, or directly through a
mobile telematics module). As shown in FIG. 9, the micro-
phone system 902 (e.g., microphone) is communicably
coupled to an control interface module 904 (e.g., a touch-
free control interface module, etc.) on the internal commu-
nications network for the vehicle, through which commands
are transmitted to one or more working component control
modules 906 and/or non-working component control mod-
ules 908. The control interface module 904 may form part of
the microphone system 902 or may be shared between
multiple OEM control interfaces. In other embodiments, the
vehicle includes an intermediate control interface module
that receives data from a plurality of OEM control interfaces
(e.g., the steering wheel control interface, the hand-free
calling system control interface, etc.), and coordinates the
control of multiple working component control modules 906
and/or non-working component control modules 908 based
on the signals received from each OEM control interface.

[0053] In the embodiment of FIG. 9, the OEM control
system 900 also includes a stereo system 910 (e.g., radio)
that provides audible confirmation (e.g., alerts, notifications,
etc.) of the operational status of the working component or
commands received by the working component (e.g., com-
mands received from the hands-free calling system and/or
another OEM control interface). Among other benefits,
repurposing the microphone system 902 and similar OEM
control interfaces increases an operator’s ability to multitask
(e.g., to keep his/her hands on the wheel, to operate another
working component in parallel, etc.), thereby increasing
overall productivity.

[0054] According to another exemplary embodiment, the
OEM control system 900 also includes an on-chassis weigh-
ing system 912 that prevents the operation of one or more
working components under predetermined operating condi-
tions. For example, in a refuse truck application, the on-
chassis weighing system 912 may include a scale that is
configured to continuously measure a weight of the vehicle
(e.g., a weight of the refuse container, an overall weight of
the refuse truck, etc.), and to prevent an operator from
continuing to load the vehicle past (e.g., beyond) a prede-
termined threshold (e.g., a gross vehicle weight rating); for
example, by preventing an access door position control
module from opening, etc. Similar functionality may be
provided by utilizing an OEM camera system 914 to monitor
a vehicle condition (e.g., an area in front of the vehicle, an
area behind the vehicle, and area to the side of the vehicle,
an area in which a working component of the vehicle is
located, etc.). For example, a camera of the OEM camera
system may be utilized to determine whether a person is
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located in an unsafe position (e.g., in field-of-view of a rear
facing camera, near a repositionable rear access door or
other working component, etc.) and prevent operation of one
or more working components until the user has cleared the
operating space.

[0055] Referring to the figures generally, the various
exemplary embodiments disclosed herein relate to systems
and methods for utilizing OEM controls interfaces to control
a working component of a vehicle. Although this description
may discuss a specific order of method steps, the order of the
steps may differ from what is outlined. Also, two or more
steps may be performed concurrently or with partial con-
currence. Such variation will depend on the software and
hardware systems chosen and on designer choice. All such
variations are within the scope of the disclosure. Likewise,
software implementations could be accomplished with stan-
dard programming techniques with rule-based logic and
other logic to accomplish the various connection steps,
processing steps, comparison steps, and decision steps.
[0056] As utilized herein, the terms “approximately”,
“about”, “substantially”, and similar terms are intended to
have a broad meaning in harmony with the common and
accepted usage by those of ordinary skill in the art to which
the subject matter of this disclosure pertains. It should be
understood by those of skill in the art who review this
disclosure that these terms are intended to allow a descrip-
tion of certain features described and claimed without
restricting the scope of these features to the precise numeri-
cal ranges provided. Accordingly, these terms should be
interpreted as indicating that insubstantial or inconsequen-
tial modifications or alterations of the subject matter
described and claimed are considered to be within the scope
of the invention as recited in the appended claims.

[0057] It should be noted that the term “exemplary” as
used herein to describe various embodiments is intended to
indicate that such embodiments are possible examples,
representations, and/or illustrations of possible embodi-
ments (and such term is not intended to connote that such
embodiments are necessarily extraordinary or superlative
examples).

[0058] The terms “coupled,” “connected,” and the like, as
used herein, mean the joining of two members directly or
indirectly to one another. Such joining may be stationary
(e.g., permanent, etc.) or movable (e.g., removable, releas-
able, etc.). Such joining may be achieved with the two
members or the two members and any additional interme-
diate members being integrally formed as a single unitary
body with one another or with the two members or the two
members and any additional intermediate members being
attached to one another.

[0059] References herein to the positions of elements
(e.g., “top,” “bottom,” “above,” “below,” “between,” etc.)
are merely used to describe the orientation of various
elements in the figures. It should be noted that the orienta-
tion of various elements may differ according to other
exemplary embodiments, and that such variations are
intended to be encompassed by the present disclosure.
[0060] It is important to note that the construction and
arrangement of the OEM control interfaces as shown in the
exemplary embodiments is illustrative only. Although only
a few embodiments of the present disclosure have been
described in detail, those skilled in the art who review this
disclosure will readily appreciate that many modifications
are possible (e.g., variations in sizes, dimensions, structures,
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shapes and proportions of the various elements, values of
parameters, mounting arrangements, use of materials, col-
ors, orientations, etc.) without materially departing from the
novel teachings and advantages of the subject matter recited.
For example, elements shown as integrally formed may be
constructed of multiple parts or elements. It should be noted
that the elements and/or assemblies of the components
described herein may be constructed from any of a wide
variety of materials that provide sufficient strength or dura-
bility, in any of a wide variety of colors, textures, and
combinations. Accordingly, all such modifications are
intended to be included within the scope of the present
inventions. Other substitutions, modifications, changes, and
omissions may be made in the design, operating conditions,
and arrangement of the preferred and other exemplary
embodiments without departing from scope of the present
disclosure or from the spirit of the appended claims.

What is claimed is:

1. A vehicle, comprising:

a rolling chassis structure, comprising:

a chassis;

a non-working component coupled to the chassis and
configured to facilitate transit operations for the
rolling chassis structure; and

a control interface disposed in a cab area of the chassis,
the control interface communicably coupled to the
non-working component and configured to control
operation of the non-working component; and

a working component coupled to the rolling chassis

structure and configured to move relative to the chassis,

the working component communicably coupled to the
control interface, the control interface configured to
control movement of the working component.

2. The vehicle of claim 1, wherein the control interface
comprises a plurality of actuators, wherein a first actuator of
the plurality of actuators is configured to control the working
component, and wherein a second actuator of the plurality of
actuators is configured to control the non-working compo-
nent.

3. The vehicle of claim 1, wherein the control interface
comprises a function control switch and an actuator, wherein
the function control switch is configured to toggle between
a first mode of operation in which the actuator controls the
non-working component and a second mode of operation in
which the actuator controls the working component.

4. The vehicle of claim 1, wherein the vehicle is a refuse
truck, and wherein the working component is one of a
front-end loading system configured to control a position of
a refuse container assembly of the refuse truck, a compac-
tion control system configured to control a position of a
compactor of the refuse truck, and an access door position
control system configured to control a position of an access
door to a refuse container of the refuse truck.

5. The vehicle of claim 1, wherein the vehicle is a concrete
mixer, and wherein the working component is one of a drum
drive system configured to control rotation of a mixing drum
of the concrete mixer, and a chute position control system
configured to control a position of a delivery chute of the
concrete mixer.

6. The vehicle of claim 1, wherein the non-working
component is one of a radio, an air conditioning system
component, a heating system component, a camera system,
seat heaters, a cruise control system, a display, rear-view
mirror, or a windshield wiper.
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7. The vehicle of claim 1, wherein the control interface is
a steering wheel control interface comprising a plurality of
actuators disposed on a steering wheel of the vehicle,
wherein the steering wheel further comprises a steering
wheel control interface module that communicably couples
the control interface to the non-working component and the
working component.

8. The vehicle of claim 1, wherein the control interface is
a hands-free calling system comprising a microphone con-
figured to receive verbal commands, and wherein the hands-
free calling system is configured to control the working
component based on the verbal commands.

9. The vehicle of claim 1, wherein the control interface
comprises a stereo system, and wherein the stereo system is
configured to alert an operator of an operational status of the
working component.

10. The vehicle of claim 1, wherein the control interface
is an on-chassis weighing system configured to determine a
weight of the vehicle and to control the working component
based on the weight.

11. The vehicle of claim 1, wherein the control interface
is a camera system, wherein the camera system comprises a
camera configured to monitor a vehicle condition and con-
trol the working component based on the vehicle condition.

12. A control system, comprising:

a control interface mountable in a cab area of a vehicle,
the control interface configured to receive user com-
mands; and

a control interface module communicably coupled to the
control interface, the control interface module commu-
nicably couplable to a non-working component of the
vehicle and a working component of the vehicle, the
non-working component configured to facilitate transit
operations for the vehicle, the working component
configured to facilitate non-transit operations for the
vehicle, the control interface module configured to
receive the user commands from the control interface
and control the non-working component and the work-
ing component based on the user commands.

13. The control interface module of claim 12, wherein the

control interface comprises a plurality of actuators, wherein
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a first actuator of the plurality of actuators is configured to
generate a non-working component command to control the
non-working component, and a second actuator of the plu-
rality of actuators is configured to generate a working
component command to control the working component.

14. The control system of claim 12, wherein the control
interface comprises a function control switch and an actua-
tor, wherein the function control switch is configured to
toggle between a first mode of operation in which the user
commands from the actuator controls the non-working com-
ponent and a second mode of operation in which the user
commands from the actuator controls the working compo-
nent.

15. The control system of claim 12, wherein the vehicle
is one of a refuse truck or a concrete mixer, and wherein the
working component is configured to move relative to a
chassis of the vehicle.

16. The control system of claim 12, wherein the control
interface is a steering wheel control interface comprising a
plurality of actuators disposed on a steering wheel of the
vehicle, and wherein the user commands are generated by
manually manipulating the plurality of actuators.

17. The control system of claim 12, wherein the control
interface is a hands-free calling system comprising a micro-
phone, and wherein the user commands are verbal com-
mands provided to the microphone.

18. The control system of claim 12, wherein the control
interface comprises a stereo system, and wherein the stereo
system is configured to alert an operator of the user com-
mands and an operational status of the working component.

19. The control system of claim 12, wherein the control
interface comprises an on-chassis weighing system config-
ured to determine a weight of the vehicle, and wherein the
user commands are based on the weight.

20. The control system of claim 12, wherein the control
interface comprises a camera system configured to monitor
a vehicle condition, and wherein the user commands are
based on the vehicle condition.
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