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COMMUNICATION DEVICE, SYSTEM, AND
METHOD FOR ACTIVE CONTROL OF
EXTERNAL VEHICLE COMPONENTS

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] This application is a continuation of U.S. patent
application Ser. No. 15/261,312, filed on Sep. 9, 2016, titled
“Communication Device, System and Method for Active
Control of External Vehicle Components,” which claims the
benefit of U.S. Patent Application No. 62/337,692, filed on
May 17, 2016, titled “Towing Data Collection and Commu-
nication Device, System and Method,” which are both
hereby incorporated by reference in their entirety.

TECHNICAL FIELD

[0002] The present invention relates to a device, system
and method for controlling external vehicle components.
More specifically, an active system for sensing and respond-
ing to data collected by any number of devices associated
with a vehicle, for purposes such as towing, brake control,
additional cargo carrying, safety systems, and the like, is
contemplated.

BACKGROUND

[0003] Integrated (i.e., included or provided as part of the
original manufacture) diagnostics systems for vehicles, such
as cars and trucks, may be used to generate on-board
diagnostic or “telematics” information describing the vehi-
cle’s location and diagnostic conditions. These diagnostic
systems typically operate on a communication protocol that
collects diagnostic information from sensors built into the
vehicle itself and then processes the information via an
on-board computer, and then make it available through a 6-
or 9-pin connector or other on board diagnostic (OBD)
connector, which is usually located in the vehicle’s interior.
This information generally relates only to the vehicle itself.
[0004] These integrated systems present several limita-
tions. First, except for unique intra-vehicle control functions
like antilock brakes and self-parking, they are largely pas-
sive in that the information generally relates only to the
status of operation of the vehicle itself. Secondly, these
integrated systems usually add considerable cost. Third, the
systems are deliberately engineered to prevent quick altera-
tions or updates by the end user or unauthorized parties,
thereby making the systems difficult to improve or change.
As such, these systems effectively operate in a “closed”
environment by preventing the end user from accessing or
using the data generated for other purposes (such as towing
systems and other products described below).

[0005] Further, it must be noted that specialized vehicles
(i.e., vehicles designed for specific, commercial purposes),
such as semi-tractor trailers, buses, and the like, may include
towing, braking, and camera systems. However, these
vehicles either integrate these systems in their original,
manufactured state or accommodate these systems through
specialized and often expensive components and features
(usually sold by the manufacturer) that are unique to the
specialized vehicle and cannot be easily adapted for use on
general purpose vehicles. Few—if any—general purpose
vehicles (i.e., vehicles designed for mass production and
sale without any anticipated, narrow commercial use), such
as sedans, station wagons, cross-over vehicles, compact
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cars, subcompact cars, sport utility vehicles (SUVs), general
purpose pick up trucks, mini-vans, and the like, are designed
to accommodate specialized systems of this nature or, to the
extent that general purpose vehicles may have towing,
cargo, and other accessory systems, these systems are inte-
grated and closed as described above.

[0006] Finally, many existing systems—whether inte-
grated or after-market—merely provide passive feedback
that is specific to that system. For example, tire pressure-
monitoring systems (TPMS) on trailers, when sensing a fault
condition, might only display a warning light for the driver.
To the extent that trailer also has a brake controller and sway
module, these systems would not be automatically alerted to
the potential tire problem. Instead, they would merely sense
additional faults—if any—caused by the tire problem on an
individual basis and display separate warnings (or possibly
take independent action specific to that system only). Ulti-
mately, the root cause of these disparate warnings would
only be realized to the extent the driver/end user recognized
that these independent warnings were, in fact, intercon-
nected. Furthermore, and especially to the extent each of the
systems merely displays a passive warning indicator, addi-
tional driver/end user intervention would be required. In
short, after-market systems capable of generating useful data
are compartmentalized and restricted to a specific purpose.
[0007] In view of the limitations of existing, integrated
and/or passive vehicle diagnostic systems, a need exists for
systems and methods that collect, process, and further
leverage data provided by any number of vehicle accessories
selected by the driver/end user to accomplish tasks desired
by and more useful to the driver/end user, rather than
focusing only on those deemed appropriate by the vehicle
manufacturer. Further, a device, method, and system that
allows for active communication, interconnection, and con-
trol of vehicle accessories systems would be welcome,
especially in the area of trailer controls for actions such as
braking, controlling unwanted motion, breakaway, and the
like. In particular, systems which integrate different com-
ponents (i.e., discrete, after-market devices or modules
dedicated to performing a particular function, such as trailer
braking, tire pressure monitoring, cargo carrying, etc.) so
that they can communicate with each other and make
decisions and verity on collective information (which is not
otherwise available, directly or indirectly, to individual
components due to their inability to share information) in
manner that allows for partially or fully automatic functions
would advantageous.

SUMMARY

[0008] The present disclosure includes a system, method,
and devices related to data collection and communication of
the performance of various vehicle accessories and systems.
These accessories and systems are described in greater detail
below, and any combination of elements and/or methods are
contemplated as aspects and embodiments of the overall
invention.
[0009] One embodiment of the invention comprises a
system having any combination of the following features:
[0010] at least one towing accessory device;
[0011] a sensor operatively coupled with the towing
accessory device;
[0012] a controller in operative communication with at
least one of the sensor and the towing accessory device
to receive data with respect to the towing accessory
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device and wherein the controller processes the data
and sends a direction to act to the towing accessory
device;

[0013] wherein the controller comprises a communica-
tion device in operative communication with the sensor
to receive and transmit data with respect to the towing
accessory device and an electronic storage device in
operative communication with at least one of the fol-
lowing: the sensor and the communication device;

[0014] wherein the direction to act is sent via the
communication device to the towing accessory;

[0015] auser interface in operative communication with
at least one of the communication device and the
electronic storage device;

[0016] wherein the user interface includes at least one
of a smartphone, tablet, computer, and user interface of
a trailer brake controller;

[0017] wherein the at least one towing accessory device
consists of at least one of the following: brake control-
ler, break away device, trailer signal converter, sway
control device, tire pressure monitoring system, cam-
era, trailer brakes, fifth wheel hitch, coupler, gooseneck
coupler, hitch bar, hitch ball mount, pin box, weight
distribution system, jack, ramp, roof rack, cargo secur-
ing system, cargo carrier and winch.

[0018] wherein the at least one towing accessory device
comprises first and second towing accessory devices
whereby the first towing accessory device includes the
sensor and the second towing accessory devices
includes a second sensor operatively coupled thereto;

[0019] wherein the controller receives second data from
the second sensor and processes the second data and
sends a direction to act to the first towing accessory
device; and

[0020] a second sensor coupled with the towing acces-
sory device.

[0021] A separate embodiment is directed to a system
having any combination of the following features:

[0022] at least one towing accessory device;

[0023] asensor operatively coupled with the at least one
towing accessory device;

[0024] an electronic storage device in operative com-
munication with the sensor, the electronic storage
device receiving data from the sensor wherein the
electronic storage device processes the data and sends
a direction to act to the at least one accessory device;

[0025] auser interface in operative communication with
the sensor and the electronic storage device;

[0026] a communication device in operative communi-
cation with any combination of: the at least one towing
accessory device, the sensor, the electronic storage
device, the user interface, an internet-based data server,
and a private party data server;

[0027] wherein the sensor includes a transceiver to send
and receive the data and the direction to act;

[0028] wherein the sensor, electronic storage device and
user interface communicate via a wireless communi-
cation platform;

[0029] wherein the wireless communication platform
includes at least one of Bluetooth and Wi-Fi;

[0030] wherein the at least one towing accessory device
includes first and second towing accessory devices, the
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first towing accessory device comprising the sensor and
the second towing accessory device comprises a second
sensor;

[0031] wherein the first sensor generates and sends the
data to the electronic storage device and the electronic
storage device sends instructions to the second towing
device to take a second action;

[0032] wherein the second action is to prevent operation
of the second towing accessory device;

[0033] wherein the second sensor sends second data to
the electronic storage device confirming at least one of:
the direction to act and the second action is/are com-
plete;

[0034] wherein additional data is communicated to the
electronic storage device through the user interface;
and

[0035] wherein the user interface comprises a trailer
brake controller.

[0036] Yet another embodiment contemplates a system
having any combination of the following features:

[0037] afirst towing accessory device comprising a first
sensor;

[0038] a second towing accessory device comprising a
second sensor, the first and second towing accessory
devices in operative communication; and

[0039] a communication device in operative communi-
cation with the first and second sensors, wherein data
from the first sensor is communicated to the commu-
nication device and the communication device sends
instructions to the second sensor to generate an action
for the second towing accessory device;

[0040] wherein the communication device includes at
least one of a smartphone, tablet, computer, and device
with a processor;

[0041] further comprising a user interface in operative
communication with the communication device;

[0042] wherein the user interface and communication
device are a single device; and

[0043] further comprising a third towing accessory
device comprising a third sensing device, wherein the
third sensor is in operative communication with the first
and second sensors, whereby the communication
device sends instructions to the third sensor to generate
an action for the third towing accessory device.

[0044] A still further embodiment contemplates a system
having any combination of the following features:

[0045] a first towing accessory device comprising a first
sensing device;

[0046] a second towing accessory device comprising a
second sensing device, the first and second sensing
devices in operative communication, wherein the first
sensing device provides data to the second sensing
device generating an action by the second towing
accessory device;

[0047] wherein the second sensing device comprises a
MICroprocessor;

[0048] wherein the microprocessor includes a wireless
transceiver;

[0049] further comprising an electronic storage device,
wherein the first and second sensing devices send
operative data, optionally including data provided by
the first sensing device to the second sensing device,
wirelessly to the electronic storage device and the
electronic storage device sends operative instructions
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to at least one of the first and second sensing devices to
generate at least one act by at least one of the first and
second towing accessory devices; and
[0050] further comprising a user interface wherein the
user interface sends user data to the electronic storage
device, wherein the user data is used by at least one of
the first and second towing accessory devices in per-
forming the at least one act.
[0051] The foregoing embodiments are merely exemplary
of some of the aspects of the system. Additional features and
elements may be contemplated and described herein. Also,
features from one of the foregoing embodiments may be
combined with features from any of the other foregoing
embodiments.

DESCRIPTION OF THE DRAWINGS

[0052] FIG. 1 is a schematic side view of an embodiment
of the data collection and communication system of the
present disclosure;

[0053] FIG. 2 is a schematic perspective view of embodi-
ments of the data collection and communication system of
the present disclosure applied to a towed vehicle and a
towing vehicle;

[0054] FIG. 3 is a perspective view of a fifth wheel hitch
module of the data collection and communication system of
the present disclosure;

[0055] FIG. 4 is a perspective view of a gooseneck coupler
module of the data collection and communication system of
the present disclosure;

[0056] FIG.5 is a perspective view of a coupler module of
the data collection and communication system of the present
disclosure;

[0057] FIG. 6 is a schematic perspective view of various
modules of the data collection and communication system of
the present disclosure applied to a towed vehicle and a
towing vehicle;

[0058] FIG. 7 is a perspective view of a weight distribu-
tion modules of the data collection and communication
system of the present disclosure;

[0059] FIG. 8 illustrates various plan views of display
screenshots associated with a brake controller modules of
the data collection and communication system of the present
disclosure;

[0060] FIG.9 is a flowchart indicating electromechanical
interactions between the trailer brake controller (TBC), the
jack, and possibly other components of the invention
according to certain embodiments contemplated herein;
[0061] FIG. 10 is a flowchart indicating interactions
between the trailer brake controller (TBC), the trailer brakes
(TB), and possibly other components of the invention
according to certain embodiments contemplated herein;
[0062] FIG. 11 is a flowchart indicating user data interac-
tions between the communications (COMM DEV) and
possibly other components of the invention according to
certain embodiments contemplated herein;

[0063] FIG. 12 is a flowchart indicating interactions
between the trailer brake controller (TBC), the fifth wheel
hitch (57 Wheel), the jack, the communications device, the
information storage device, and possibly other components
of the invention according to certain embodiments contem-
plated herein;

[0064] FIGS. 13A through 13C is a flowchart indicating
interactions between the trailer brake controller (TBC), the
trailer brakes (TB), the communications device, and possi-
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bly other components of the invention according to certain
embodiments contemplated herein; and

[0065] FIG. 14 is a schematic plan view of how a discrete
component in the inventive system accomplishes certain
functions according to the embodiments of the invention
contemplated herein.

DETAILED DESCRIPTION

[0066] Reference will now be made in detail to exemplary
embodiments of the present invention, examples of which
are illustrated in the accompanying drawings. It is to be
understood that other embodiments may be utilized and
structural and functional changes may be made without
departing from the respective scope of the invention. More-
over, features of the various embodiments may be combined
or altered without departing from the scope of the invention.
As such, the following description is presented by way of
illustration only and should not limit in any way the various
alternatives and modifications that may be made to the
illustrated embodiments and still be within the spirit and
scope of the invention.

[0067] As used herein, the words “example” and “exem-
plary” mean an instance, or illustration. The words
“example” or “exemplary” do not indicate a key or preferred
aspect or embodiment. The word “or” is intended to be
inclusive rather an exclusive, unless context suggests oth-
erwise. As an example, the phrase “A employs B or C,”
includes any inclusive permutation (e.g., A employs B; A
employs C; or A employs both B and C). As another matter,
the articles “a” and “an” are generally intended to mean “one
or more” unless context suggest otherwise.

Overview

[0068] As a preliminary matter, the external components
of the invention may be classified as electronics, connection
devices, accessory, systems, interface/ancillary systems, and
a master control device. These units may constitute indi-
vidual, add-ons for consumer vehicle installations; however,
the components of the present system are necessarily engi-
neered with common features, such as intra-component
communication protocols, power systems, standardized
inputs and outputs, and the like, to facilitate operation of the
system. In the same manner, certain components must sense,
generate, or receive data that was not accessible to indi-
vidual components in past stand-alone installations.

[0069] As noted above, individual devices, modules, and
units—and particularly those commonly sold as stand-alone,
after-mark additions to towing, cargo carrying, and other
accessory systems—comprising the present system are
referred to as components. Each component includes any
appropriate functional hardware (i.e., the physical structure
associated with the intended functionality of the component
itself; for example, in a hitch bar, the actual structural
member that engages the receiver hitch and/or, in a ramp, the
planar sheet attaching to the vehicle bed for movement of
cargo over it) and a power supply, such as an on-board
battery or connector for receiving power from another
source. The power supply provides electricity to any sensors
and output controls needed by that component, as well as its
communications equipment to send and receive data to/from
other devices, a cloud or other external information storage,
and various computing device, including personal device
and/or those associated with the vehicle itself (i.e., its
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communications bus) via wired or wireless connections, any
appropriate functional hardware (i.e., the physical structure
associated with the intended functionality of the component
itself; for example, in a hitch bar, the actual structural
member that engages the receiver hitch and/or, in a ramp, the
planar sheet attaching to the vehicle bed for movement of
cargo over it), and microcontroller (or other, similar cir-
cuitry). Some components may also include an optional user
input/interface. Appropriate wiring, dedicated circuitry, and
other, similar connections will be provided within the hous-
ing of the component to ensure delivery of electricity and
signals as appropriate to the component.

[0070] Separately, it will be understood that the system
may be described according to the functionality and utility
it provides. That is, the hardware in the system (without
reference to specific components) must be configured to
accomplish specific functions. For example, the system must
be able to sense data (whether from automated sensors,
user-provided inputs, or from external resources such as the
internet or cloud storage), to store data, to communicate with
components in the system, to communicate with devices
external to the system (usually via wireless connectivity to
the internet and internet-based services, cloud and other data
storage services, and/or directly to third party data servers),
to interface with and provide feedback to the end user, to
evaluate, process, prioritize, and leverage data, and to coor-
dinate both component and system-wide actions in response
to data and inputs by way of outputs. Many of these
functions were not previously used or fully leveraged in past
vehicle accessory systems. Software, microprocessors, inte-
grated circuitry, programmable logic controllers, and/or the
use of other, dedicated devices enable these functions.
[0071] In this context, “logic” refers to any information
and/or data that may be applied to direct the operation of a
processor. Logic may be formed from instruction signals
stored in a memory (e.g., a non-transitory memory). Soft-
ware is one example of logic. In another aspect, logic may
include hardware, alone or in combination with software.
For instance, logic may include digital and/or analog hard-
ware circuits, such as hardware circuits comprising logical
gates (e.g., AND, OR, XOR, NAND, NOR, and other logical
operations). Furthermore, logic may be programmed and/or
include aspects of various devices and is not limited to a
single device. Furthermore, the terms “user,” “customer,”
“consumer,” and the like are employed interchangeably
throughout the subject specification, unless context suggests
otherwise or warrants a particular distinction among the
terms. It is noted that such terms may refer to human entities
or automated components supported through artificial intel-
ligence (e.g., a capacity to make inference). As such,
embodiments may describe a user action may not require
human action.

[0072] Also, throughout this disclosure, aspects of the
invention may be defined according to individual compo-
nents and/or according to the desired functionality of the
system. As noted above, one component may deliver mul-
tiple functions and/or several components may redundantly
perform and verify certain functions within the system.
Therefore, attention should be given to the context of the
disclosure with respect to both the components and the
functionality of the system to afford this disclosure its
broadest reasonable meanings.

[0073] Electronics components for use in the system con-
tribute to the active management and control aspects of the
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system. They may include brake controllers and trailer
braking systems, anti-sway attachments, converters, trailer
breakaway systems, tire pressure monitoring systems for
trailers and other attachments (i.e., separate and distinct
from such systems integrated into the on-board electronics
of'the vehicle itself), and external cameras (i.e., also separate
and distinct from on-board systems integrated with the
vehicle itself).

[0074] Connection devices assist in establishing and main-
taining the connection between the towed objects (e.g.,
vehicle to vehicle, vehicle to trailer, trailer to trailer, etc.).
They may include fifth wheel and gooseneck assemblies, pin
boxes, coupling systems, weight distribution mechanisms,
hitches, and hitch bars.

[0075] Accessory systems are a general class of compo-
nents accomplishing tasks that may not be directly related to
towing. This range of devices may include jacks and lifting/
support mechanisms, roof top and hitch-based cargo carri-
ers, roof racks, assemblies and systems for securing items to
the vehicle, ramps, and winches and other cable/wire dis-
pensing and retracting devices.

[0076] Interface and ancillary systems include communi-
cation devices, information storage devices, and non-vehicle
based batteries and power systems. Generally speaking, all
of these items effectively support the functionality of the
present system.

[0077] A master control or controller may coordinate
functioning of the present system. It may include or rely on:
a) existing equipment installed by the original manufacturer,
b) a separate device specifically designed to integrated the
various other components (i.e., one or more of the electrical
components, connection devices, accessory systems, and/or
interface/ancillary systems), or ¢) specifically designed fea-
tures or hardware provided to a plurality of the “various
other components” to impart overall control functionality to
the present system (i.e., a distributed, networked function
provided by a combination of components in the system).
The master control may include any number of user inter-
face devices (e.g., touch screen, keyboard and display,
voice-activated control including a microphone, audio
speakers, functional buttons, etc.), that may be incorporated
within the master control unit itself or coupled (e.g., wired
or wirelessly) to the control unit as part of a separate
component or independent user device (e.g., a mobile phone,
tablet, personal computing device, etc.). It is noted that these
user interface devices may also be provided separately on
any of the other system components.

[0078] Inputs provided to the present system may be
generated from any of the aforementioned components or by
leveraging existent aspects of the vehicle and/or trailer/
towed product. Examples of the types of inputs that may be
useful in the invention are listed below, although the descrip-
tion for the inputs provided in this section are within the
context of the vehicle accessory system field and may be
supplemented or otherwise understood to entail additional
aspects by those of skill in the art. Any component disclosed
in this specification may have any combination of the
following inputs:

[0079] 1) Anti-lock braking system (ABS);
[0080] 2) Active/inactive;
[0081] 3) Actuate: indicative of movement of any of the

components any direction;

[0082] 4) Air ride: pin box pressure;
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[0083] 5) Angle (may also be referred to as articula-
tion): the angular measurement between a trailer (or
component associated with the trailer) and the tow
vehicle itself;

[0084] 6) Auto dimming;

[0085] 7) Auto inflate;

[0086] 8) Biometrics;

[0087] 9) Boost;

[0088] 10) Brake intent: quantitative information

indicative of the intent or intensity with which the
brakes may be applied;

[0089] 11) Brake output;

[0090] 12) Charging status;

[0091] 13) Collision sensor: particularly after any such
event;

[0092] 14) Connect/disconnect;

[0093] 15) Crash detection: particularly prior to any

such event;

[0094] 16) Current voltage;
[0095] 17) Deceleration/acceleration;
[0096] 18) Default: to the extent the component has or

may be provided with such a setting;

[0097] 19) Effort: expressed as a percent of usage for
the component in question;

[0098] 20) Engagement (mechanical);

[0099] 21) “Electric Over Hydraulic” (EOH)/electric
mode: indicative of whether electric or hydraulic sys-
tems are employed, particularly with respect to brak-

ing;
[0100] 22) Faults;
[0101] 23) Gain: setting which limits the output voltage

to just below a setting where the wheels would lock;

[0102] 24) Heat;

[0103] 25) High pin: as used herein, “high pinning”
means that the component is not engaged;

[0104] 26) Image;

[0105] 27) Lamp type;

[0106] 28) Lane change;

[0107] 29) Level;

[0108] 30) Load,

[0109] 31) Location: particularly with respect to the

Global Positioning System (GPS);

[0110] 32) Lube;

[0111] 33) Noise: both in an audible and electrical
context;

[0112] 34) Operational frequency;

[0113] 35) Power loss;

[0114] 36) Pressure: as appropriate to the component,

including air pressure and/or hydraulic pressure;
[0115] 37) Proximity: with respect to one external com-
ponent’s physical location in comparison to another
external component (or some other reference point);
[0116] 38) Pulse Width Modulation (PWM)/multiplex;
[0117] 39) Second lock/latch: as may be appropriate to
certain external components, such as fifth wheel and
other connections system components;

[0118] 40) Status: within the context of a particular
variable;

[0119] 41) Vertical deceleration;

[0120] 42) Warning;

[0121] 43) Wear;

[0122] 44) Wheel speed: as measured by various meth-

ods, such as a rotation sensor, direct current voltage
generator, a hall sensor, outputting pulses, etc.
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[0123] Outputs provided by system components are spe-
cifically generated by the components based on inputs,
sensed or user-provided data (as described herein), or some
combination thereof. To the extent a component incorporates
certain sensors (e.g., accelerometers, thermistors, thermo-
couples, pressure transducers, gyroscopes, etc.) or data
processors (e.g., microprocessors, dedicated circuitry, etc.),
certain information may be created by the component,
although this “sensed data” should be treated separately. The
outputs may be communicated and utilized within the pres-
ent system to produce a desired end result (e.g., coordinated
warnings to the end user, improved braking function, an
overall improvement to the end user’s experience, etc.).
Thus, the outputs identified below are representative of at
least some of the types of information that might be com-
municated among the components of the present system.
The descriptive information noted above for the inputs also
applies to the similarly named outputs in the list below. Any
component disclosed in this specification may have any
combination of the following outputs or various other out-

puts:

[0124] 1) Anti-lock braking system (ABS);

[0125] 2) Active/Inactive;

[0126] 3) Actuate: movement of the component in ques-
tion;

[0127] 4) Air ride: pin box pressure;

[0128] 5) Angle (may also be referred to as articula-
tion): the angular measurement between a trailer (or
component associated with the trailer) and the tow
vehicle itself;

[0129] 6) Auto dimming;

[0130] 7) Auto inflate;

[0131] 8) Biometrics;

[0132] 9) Boost;

[0133] 10) Brake intent: quantitative information
indicative of the intent or intensity with which the
brakes may be applied;

[0134] 11) Brake output;

[0135] 12) Charging status;

[0136] 13) Collision sensor: particularly after any such
event;

[0137] 14) Connect/disconnect;

[0138] 15) Crash detection: particularly prior to any
such event;

[0139] 16) Current voltage;

[0140] 17) Deceleration/acceleration;

[0141] 18) Default: to the extent the component has or
may be provided with such a setting;

[0142] 19) Effort: expressed as a percent of usage for
the component in question;

[0143] 20) Engagement (mechanical);

[0144] 21) “Electric Over Hydraulic” (EOH)/electric
mode: indicative of whether electric or hydraulic sys-
tems are employed, particularly with respect to brak-
ing;

[0145] 22) Faults;

[0146] 23) Gain: setting which limits the output voltage
to just below a setting where the wheels would lock;

[0147] 24) Heat;

[0148] 25) High pin: as used herein, “high pinning”
means that the component is not engaged;

[0149] 26) Image;

[0150] 27) Lamp type;

[0151] 28) Lane change;
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[0152] 29) Level;
[0153] 30) Load,
[0154] 31) Location: particularly with respect to the

Global Positioning System (GPS);

[0155] 32) Lube;

[0156] 33) Noise: both in an audible and electrical
context;

[0157] 34) Operational frequency;

[0158] 35) Power loss;

[0159] 36) Pressure: as appropriate to the component,

including air pressure and/or hydraulic pressure;
[0160] 137) Proximity: with respect to one external com-
ponent’s physical location in comparison to another
external component (or some other reference point);
[0161] 38) Pulse Width Modulation (PWM)/multiplex;
[0162] 39) Second lock/latch: as may be appropriate to
certain external components, such as fifth wheel and
other connections system components;

[0163] 40) Status: within the context of a particular
variable;

[0164] 41) Vertical deceleration;

[0165] 42) Warning;

[0166] 43) Wear;

[0167] 44) Wheel speed: as measured by various meth-

ods, such as a rotation sensor, direct current voltage

generator, a hall sensor, outputting pulses, etc.
[0168] The inputs and outputs above may comprise data.
This data may be generated, recorded, and transmitted
according to conventional means, including both digital and
analog means. The data may be shared among some or all of
the components in the system, either in its original form or
after undergoing further processing (e.g., prioritization,
selection, calculation of additional variables/values, averag-
ing, etc.). Also, as further described below, the generation of
data may be accomplished by a variety of sensors or input
mechanisms and the recordation of the data is preferably via
electrical or electromechanical means, while its transmission
(both within the system and to components outside of it)
may be by wire or wireless means. In addition to being
classified as inputs or outputs described above, data may
also be further classified as sensed data, user input data, and
web-based data (which includes data drawn from the inter-
net, remote cloud-based services, third party servers, and/or
receipt of previously transmitted data from the present
system that has undergone further analysis/processing via
computing devices that are external to the system).
[0169] Sensed data may be produced by sensors or detec-
tors integrated into any given system component, as well as
data created by sensors associated with the vehicle or the
towed product. Sensed data may include information that is
sensed/detected by a component and/or inputs received from
other components that have been further processed. In either
case, the sensed data may be stored within a memory unit of
the component in question and/or stored with dedicated
components within the system. If sensed data effectively acts
as an input or output, it may be encompassed by any of the
categories and definitions provided above.
[0170] Similarly, data provided by a user (e.g., via a
graphical user interface on one or more of the system
components or via an application, sensor, and/or input
means associated with an external user device (or as part of
the system, e.g., the trailer brake controller), such as a
mobile phone, tablet, or personal computing device) may
also encompass the inputs or outputs as described above/
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herein. In these cases, the component will be programmed to
query the user with respect to a particular parameter or
variable (e.g., entries might range from basic user profiles
for associating preferred default settings and logging infor-
mation all the way to allowing the user to set significant
variables, such as gain, trailer weight, etc.). These user-
derived inputs can then be stored, used to compute addi-
tional values/variables, shared, and leveraged throughout the
wider system. For example, such values might serve as a
comparison points or allow for verification of other sensed
data and/or calculated values automatically produced by the
system.

[0171] As yet another distinction, certain components of
the system may have internet-capabilities. That is, by way of
wired or wireless data connections to a network (e.g.,
Ethernet, Wi-Fi, cellular network, etc.), it may be possible
for components to be programmed to access specific data or
information stored on servers and other computing devices,
referred to herein as web-based data. In some embodiments,
the nature of the data connection could even serve as a layer
of privacy and data protection. For example, while the
components of the system may rely on a wireless local area
network associated with the vehicle or a specific component
in the system (e.g., the communications device, the master
controller, etc.), transmission of web-based data would only
occur via a wired connection from a selected component. In
this manner, it would become more difficult for an unau-
thorized party to access all of the components in the system
and, further, by requiring internet connectivity via a wired
connection, access to the system could be selectively limited
by the user by simply unplugging a cord from the component
in question. Moreover, the entire system may act as a closed
loop system, whereby the individual components send and
receive data amongst themselves without intervention of a
separate device. This may be referred to as a mesh-network.

[0172] This approach may have several advantages. First,
such web-based data may be independently verified and
updated by third party experts, including manufacturers,
weather forecasters, transit authorities, and the like. Second,
it provides an opportunity to update component software or
firmware, thereby enhancing the overall functionality of the
system. For example, web-based data may come in the form
of'updates and receipt of data and information that may have
only come into existence after the component is manufac-
tured and/or after the end user purchased and installed the
component. Web-based data such as weather forecasts, loca-
tion, and traffic status may even be leveraged to (e.g., via
modifications to calculations for braking) anticipate and/or
plan in advance for certain conditions, as well as to assist the
end user and the system itself to act in real-time in response
to the implications of the data. Finally, web-based data may
allow storing data from the present system, including user
inputs (e.g., user profiles, etc.) and sensed data (e.g., use or
event logs, system performance, etc.), for subsequent
retrieval via cloud-based computing or other, similar data
storage. Such web-based data may be compared against
inputs and sensed data from a number of components in
order to establish system norms, to verify the plausibility of
data and calculations associated with the system, and/or
contribute to the web-based data standards themselves),
identify exceptions, and send messages (including warnings,
cautions, reminders, and status updates). Web-based data
also enables the ability to update the software or firmware of
the components of the system.
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[0173] The distinctions between sensed data, user-input
data, and web-based data are not intended as rigid distinc-
tions. As an example, data may be sensed by a component
and subsequently transmitted via an internet connection. In
the same manner user-input data may come into existence
based upon an observation or read-out the user obtained
from the internet and/or from a sensor/readout provided by
a component. In these and other cases, the categories of
sensed data, user-input data, and web-based data are infor-
mative in their nature and should not be understood as
limiting how the data is used and/or how the system may
operate. Depending upon context, a reference to data herein
may encompass any of these categories.

[0174] While embodiments may refer to a particular net-
work (e.g., internet, cloud-storage, cellular network, etc.), it
is noted that a network may comprise various other con-
figurations. For instance, a network typically includes a
plurality of elements that host logic. In packet-based wide-
area networks (WAN), servers (e.g., devices comprising
logic) may be placed at different points on the network.
Servers may communicate with other devices and/or data-
bases. In another aspect, a server may provide access to a
user account. The “user account” includes attributes for a
particular user and commonly include a unique identifier
(ID) associated with the user. The ID may be associated with
a particular mobile device, devices associated with a user,
and/or active vehicle accessory system. The user account
may also include information such as relationships with
application usage, location, personal settings, and other
information. In some embodiments, the ID may be com-
bined with biometric data and/or used for crosschecking,
data logging/archival purposes, theft deterrence, and other
purposes described herein.

[0175] Each component may create, store, and process
data (e.g., sensed, user-input, web-based, cloud server
based, as stored, and/or after computations), as well as
receive inputs and produce outputs. It will be understood
that the outputs from any one component may serve as
inputs for another. Similarly, each component identified
herein may employ combinations of selected inputs and
outputs, as will be described for certain embodiments below.
Although a number of components may use identical inputs
and/or produce identical outputs, the fact that multiple
components produce the same feedback to the user (e.g., a
low pressure warning, a disconnection warning, etc.) will
benefit the driver/end user by delivering coordinated mes-
sages across multiple displays/interfaces, instead of separate
and possibly differently presented feedback based on the
individual component’s settings. As noted below, the system
may also make certain determinations about and/or correc-
tions to identical or similar data generated or otherwise
flowing through the system (e.g., multiple data inputs may
allow for “cross-checking” across the entire system).

[0176] In the same manner, a number of components may
provide similar or redundant functions (e.g., ability to
receive user-inputs, data storage, communications capabili-
ties, etc.). The disclosure of these functions is not intended
to be exclusive to a single component. Moreover, it will be
understood that all of the functionality of a particular
component could be subsumed by a separate component.
Also, redundant functionality may give rise to redundant
inputs and data, which can then be crosschecked and further
processed as noted herein.
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[0177] The components of the present system communi-
cate with one another, via wired and/or wireless connections
and/or protocols, although wireless installations present
certain advantages. As described below (including the
Examples), wireless connections may allow for easy inte-
gration of new components. Retrofitting of existing, non-
wireless products may be accomplished through use of an
adapter or series of adapters. These adapters would be
affixed proximate to the component of interest and establish
a connection with that component via its conventional
means (e.g., a wired connections such as USB cables,
dedicated wires, coaxial cables, optical fiber cables, twisted
pair cable, Ethernet HDMI, and the like). The adapter would
possess sufficient circuitry to communicate with the system
(receive inputs to provide to the component and transmit
appropriate outputs based on data provided by the compo-
nent) and may also incorporate additional sensors/function-
ality as appropriate to that component.

[0178] Adaptor may refer to a wireless adapter that allows
an existing or legacy component to communicate wirelessly
with other components of a system. For instance, an adaptor
may couple to a wired connection of a device and may
comprise a transmitter, sensor and/or receiver (or a single
device that combines all of these components) that opera-
tively sends and/or receives data. It is noted that at least one
embodiment may utilize components that are in communi-
cation while other components are not. In an example, a user
may utilize a brake controller and a sway controller that are
in wireless communication with each other, while a camera
system is not in communication with the controller or sway
controller.

[0179] Adapters may also refer to an identification tag
such as a radio frequency identification (RFID) tag, or other
wireless identification tag (passive or active). An identifi-
cation tag may be attached to or disposed within a compo-
nent via an adhesive, over molding, mechanical coupling,
magnetic coupling, or the like. For instance, an RFID tag can
be adhered to a steel component (e.g., ball hitch, or the like).
The RFID tag may be preprogrammed to store identification
for the specific component and/or may be programmed by a
user (e.g., end user, installer, etc.) to identify the particular
component by make, model, characteristics (e.g., maximum
load capacity, etc.). A component of the disclosed system
may generate a signal that elicits a response from the
identification tag. For instance, a master control may gen-
erate a signal to communicate with the identification tag.
The master control may then receive a response and may
store received information. In another example, a user
device (e.g., smart phone) may communicate with the iden-
tification tag. The user device may then communicate with
a master control. Separate sensors on or in any component
(including the master controller and/or the component to
which the adapter RFID tag is adhered) may be used to
monitor and further process the signal produced by the tag,
such as for purposes of monitoring displacement or move-
ment of the tag, relative positioning of a plurality of tags,
and the like.

[0180] The protocols inherent to wireless communication
between system components may encompass any known
system. For instance, embodiments may utilize various radio
access network (RAN), e.g., Wi-Fi, Wi-Fi direct, global
system for mobile communications, universal mobile tele-
communications systems, worldwide interoperability for
microwave access, enhanced general packet radio service,
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third generation partnership project long term evolution (3G
LTE), fourth generation long term evolution (4G LTE), third
generation partnership project 2, BLUETOOTH®, ultra
mobile broadband, high speed packet access, xth generation
long term evolution, or another IEEE 802.XX technology.
BLUETOOTH (in any of its various iterations), various
wireless technologies for exchanging data over short dis-
tances (e.g., ZigBee, RuBee, DASH7, etc.), and other pro-
tocols and personal area networks are expected to have
particular utility. In the same manner, wireless communica-
tion may also include, in whole or in part, communications
transmitted over more traditional local area network (includ-
ing such networks provided by the vehicle and/or trailer/
towed product) or a cellular data networks, so as to incor-
porate aspects of cloud-based computing systems,
information available via world wide web and other internet
connectivity, and the like. As such, any indication of “wire-
less,” “Wi-Fi,” or other similar terminology should be read
expansively (at least within the context it is used) throughout
this disclosure. Moreover, embodiments may use one or
more different communications protocols or devices
(whether wired or wireless) to communicate between the
various components of the system.

[0181] The components of the system may rely on any of
the following sensors. These sensors are integrated with the
power supply, wiring, and/or other operational aspects of the
component in question. Exemplary sensors include, but are
not limited to the following (any type of sensor may be
utilized without departing from the present teachings):

[0182] Load sensors. These devices indicate the appli-
cation of force along a planar surface of the sensor.
They may be incorporated at discrete locations and at
various orientations to determine deliberate activation
or unexpected/unintended scenarios. Examples where
such sensors may be positioned include in conjunction
with other sensors identified herein.

[0183] Accelerometers/decelerometers and motion/
movement detection sensors: These devices may
include micro electromechanical systems (MEMS),
micro-opto-electromechanical systems, and other,
similar types of acceleration measuring devices.

[0184] Temperature sensing devices: These may
include thermistors, thermocouples, thermometers, and
other similar instruments, also including those option-
ally incorporated onto/with integrated circuits (ICs).

[0185] Wheel speed sensors: These devices include
Hall Effect sensors, accelerometers, gyroscopes, and
the like. These can be also used to detect ABS.

[0186] Speed and distance sensors: These may include
GPS, radar, and other known technologies.

[0187] Tire pressure monitors: These devices use one or
more pressure transducers with thermistors for tem-
perature measurement, as well as an accelerometer to
allow for speed measurement. Insofar as pressure and
temperature of gas are related, the sensor may auto-
matically adjust as appropriate to deliver accurate data/
outputs.

[0188] Current sensors: These devices measure load
current according to well-known principles. As an
example, a linear Hall effect sensor can to detect
current in automobile or Trailer lamps without the use
of a shunt resistor to sense the current, resulting in the
non-contact measurement of current (ZCI).
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[0189] “Sleep” Devices: These items are associated
with any of the sensors or integrated means to cause the
sensor/means to wake up after sensing certain activity
to reduce power consumption of the larger sensor/
component. They may comprise a single accelerometer
or simple motion-activated device that generates a
signal to activate a wider array of devices/sensors for a
pre-determined period of time or other set of conditions
(e.g., until motion stops), although other common
approaches to detect a “wakening” state are possible
(e.g., via current or voltage sensing, proximity of an
object, user-initiated action, signals from other compo-
nents, etc.).

[0190] Voltage monitors: These devices may detect low
battery voltage, high battery voltage and other adjust-
ments based on battery voltage according to well-
known principles. Analog to digital converter (ADC) in
a microcontroller or a voltage comparator are particu-
larly well suited to serve as such sensors.

[0191] Frequency to voltage converters: These devices
sense frequencies and convert them to a voltage-based
signal according to well-known principles.

[0192] Proximity sensors: These devices rely on dis-
tance or range finders, including lasers and infrared
sensors, to measure distance between the sensor and
some other tangible object.

[0193] Angular sensors: The devices may include gyro-
scopes, accelerometers, anisotropic and other magne-
toresitive sensors, potentiometers, inductive or capaci-
tive, Hall, optical encoders to detect sway, angle
between towed and towing vehicle, mounting angle of
device, level sensing, etc.

[0194] Cameras: Relying upon appropriate software,
these may sense angle, proximity, distance, lane
change, patterns, faces, etc. These devices may also
include more simplistic optical sensors, such as light
intensity detectors associated with ambient or specifi-
cally designed light sources. Depending upon context,
camera may refer to a sensor built into a particular
component and/or to the discrete camera component
described in the Electronics Systems section below.

[0195] Touch sensors: These devices use resistive,
inductive or capacitive mechanisms to indicate contact.

[0196] Location sensors: Global Positioning System
(GPS) and other similar technologies may be employed
to detect location.

[0197] Crash sensors: These devices rely on accelerom-
eters to detect sudden impact like crash, similar to those
used in vehicle airbag deployment.

[0198] Load cells, strain gages, deflection sensors:
These devices are well-known means of measuring
weight/mass or other forces exerted in a particular
direction.

[0199] Pressure transducers: These devices operate
according to well-known principles to detect fluid
pressure (e.g., brake fluid, air, etc.) to sense braking
effort, pedal pressure, fluid exertion, etc.

[0200] Additionally, in certain embodiments, one compo-
nent will serve as the master control by and, for the most
part, through which the present system operates. In many
embodiments, this master control may be integrated into a
component, with the trailer brake controller being a potential
choice owing to its existing familiarity with drivers and end
users. Such trailer brake controllers often include graphic
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user interfaces, making them easily adaptable for further use
as a master system control. Additionally, brake controllers
are often located within the vehicle to streamline the deliv-
ery of warnings, updates, and other system information.

[0201] To the extent a separate component is provided for
the master control, it should be in the vicinity and/or field of
vision of the driver or intended user. It preferably includes
functions for user interface and display (including input/
output connections and functionality), wireless communica-
tion, information storage, and computation/microprocessor
capabilities.

[0202] Alternatively, the master control could be inte-
grated in or across any number of the other system compo-
nents. It may be provided as a software package or appli-
cation for an existing consumer-computing device, such as
a laptop, digital assistant, tablet, or other electronic device
possessing sufficient computing power and wireless and
graphical/other user interface capabilities. In yet a further
alternative, the master control could be produced as a
standalone component, such as application that may be
installed on user device or user equipment, thereby enhanc-
ing overall end user experience with a dedicated, specially
designed interface that is convenient and simple to install.
Further still, the system may not utilize a master control, but
instead will share the control aspect among each of the
various components. “User equipment,” “device,” “user
equipment device,” “client,” and the like are utilized inter-
changeably in the subject application, unless context war-
rants particular distinction(s) among the terms. By way of
example, user equipment may comprise an electronic device
capable of wirelessly sending and receiving data. A user
equipment device may have a processor, a memory, a
transceiver, an input, and an output. Examples of such
devices include cellular telephones (e.g., smart phones),
personal digital assistants (PDAs), portable computers, tab-
let computers (tablets), hand held gaming counsels, wear-
ables (e.g., smart watches), desktop computers, global posi-
tioning system (GPS) devices, and other devices possessing
sufficient processing and software capabilities.

[0203] The master control can cross check data that is
produced or gathered by the larger system. In particular,
certain system components may produce similar or compa-
rable forms of data (e.g., similar sensors on different devices,
user inputs and web-based data relating to the same variable,
etc.). In these scenarios, the master control can be specifi-
cally programmed to analyze such comparable data and
determine the final or corrected value, which is then shared
with all components in the system. This comparative func-
tion may also be useful in creating troubleshooting regimens
in which user inputs are compared against sensed data
and/or web-based information, with the master control then
providing feedback and suggestions to the end user.

[0204] Any final or corrected values determined by cross-
checking could be averaged from all the available data, or
the master control might select one or more values based on
pre-programmed hierarchy indicating a particular compo-
nent provides more reliable information with respect to
certain variables in comparison to other components (e.g., a
wheel speed sensor located on the trailer may be deemed a
more reliable indicator of trailer movement than an accel-
erometer located in the connection device associated with
that trailer). In this regard, individual components may also
be programmed with similar “cross-checking” capability to
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the extent they incorporate sensors or receive inputs for
comparable but conflicting data.

[0205] In an aspect, the master control (as well as other
components) may utilize high level processing techniques,
such as artificial intelligence, statistical models, or other
processes and/or algorithms. These high level-processing
techniques can make suggestions, provide feedback, or
provide other aspects. In embodiments, master control may
utilize classifiers that map an attribute vector to a confidence
that the attribute belongs to a class. For instance, master
control may input attribute vector, x=(x1, x2, x3, x4, xn)
mapped to f(x)=confidence(class). Such classification can
employ a probabilistic and/or statistical based analysis (e.g.,
factoring into the analysis affinities and ingredient attributes)
to infer suggestions and/or desired actions. In various
embodiments, master control may utilize other directed and
undirected model classification approaches include, e.g.,
naive Bayes, Bayesian networks, decision trees, neural net-
works, fuzzy logic models, and probabilistic classification
models providing different patterns of independence. Clas-
sification may also include statistical regression that is
utilized to develop models of priority. Further still, classi-
fication may also include data derived from another system,
such as automotive systems.

[0206] In accordance with various aspects, some embodi-
ments may employ classifiers that are explicitly trained (e.g.,
via a generic training data) as well as implicitly trained (e.g.,
via observing user behavior, user interaction with compo-
nents, user preferences, historical information, receiving
extrinsic information). For example, support vector
machines may be configured via learning or training phase
within a classifier constructor and feature selection module.
Thus, the classifier(s) may be used to automatically learn
and perform a number of functions, including but not limited
to determining, according to historical data, suggestions for
gain and/or sensitivity settings. This learning may be on an
individual basis, i.e., based solely on a single user, or may
apply across a set of or the entirety of the user base.
Information from the users may be aggregated and the
classifier(s) may be used to automatically learn and perform
a number of functions based on this aggregated information.
The information may be dynamically distributed, such as
through an automatic update, a notification, or any other
method or means, to the entire user base, a subset thereof or
to an individual user.

[0207] These high level-processing techniques may be
used to analyze and leverage data within the system. Addi-
tionally, they exemplify how internet/third party connectiv-
ity and web-based data can be leveraged. Additionally or
alternatively, these techniques may be logged, archived, and
applied on an individualized basis (e.g., an ID for a particu-
lar component or system, a user profile, etc.). Finally, high
level processing techniques can further inform or guide the
crosschecking processes described herein.

[0208] As with other components, the master control can
draw power from the vehicle or be provided with its own
primary, renewable, or rechargeable power supply. For the
sake of clarity, as used herein, references to the brake
controller will typically be synonymous with the master
control and vice versa, depending upon the context of the
disclosure, although it will be understood that alternative
embodiments using any of the alternative master controls are
also contemplated. Also, in some embodiments, the master
control may encompass the communications and informa-
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tion storage devices, to provide more defined functionality
and assist in potential troubleshooting of system and/or
component performance.

[0209] Access to the various forms of data (e.g., sensed,
user input, and web-based), combined with the communi-
cations, information storage, and processing functionality of
the system (either by way of a dedicated master control or
a distributed/networked embodiment thereof), allows for
further analysis of the data and system, as well as how each
is used, both on a micro- and macro-scale. For example, this
data may help to verify whether scheduled maintenance,
software and system updates, and/or any warranties for
components are applicable. The data (including information
about system usage) may also be aggregated from a multi-
plicity of end users to inform future designs and updates, as
well as track and improve safety performance. To the extent
the end users operate the system under individualized user
profiles (and in addition to any unique identifiers assigned to
the master control for handling web-based data and other
inputs/outputs), this aggregation of data can be similarly
individualized, aggregated, and leveraged. For example,
biometric data might serve as a theft deterrent or parental
control by disabling or even disengaging components if an
unauthorized use or user/driver is detected.

[0210] The aggregated may also provide data that assists
in designing future components. For example, a designer
may use aggregated data to learn that a limited amount of
stress is applied to a portion of a component, which may
allow the designer to redesign the component to move
material from the lower stress area to a higher stress area or
remove the material entirely.

[0211] The resulting system creates a series of intercon-
nected components for the external vehicle accessories that
afford the driver/user with additional information from and
control of these components/added systems. By communi-
cating seamlessly and directly with one another (or even
indirectly, to the extent the system incorporates web-based
data, external servers, and/or user devices such as mobile
phones, tablets, and the like), these external components
provide “active control” without driver/user intervention or,
as an alternative, by taking certain actions in the event the
driver/user does not respond after a set period.

[0212] Examples of specific embodiments and uses for
this system will be provided in greater detail below.
Example 1 describes a specific set up for a trailer brake
controller-based system. The series of embodiments
described in Example 2 illustrate how components might
interact in various iterations of the system. Example 3
shows, at a high level, how any given component might
interact with its sensors, as well as selected functional
aspects of the larger system.

[0213] It will be understood that any sensors described
above may be applied to the components below and, to the
extent the description below includes a specific example of
a sensor or function, it will be understood that equivalent
sensors and means to accomplish that function are contem-
plated. In the same manner, while the description below
provides specific examples of how components may be
optimally configured, the functional aspects of the larger
system may be incorporated into specific components
through the use of sensors and other apparatus as described
herein.
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Electronics Systems

[0214] Brake controllers are envisioned as one of the
components in the present system. Generally speaking, a
brake controller is an electronic component that allows for
activation and releases the brakes in a towed vehicle or
trailer. Brake controller actions may be based upon braking
actions, sensed conditions from the towing vehicle, and/or
user intervention/inputs for operation. Exemplary, non-lim-
iting brake controller units are disclosed in U.S. Pat. Nos.
6,012,780; 6,068,352; 6,282,480, 6,445,993; 6,615,125;
8,746,812; 8,789,896; and 9,150,201. All of these patents
are incorporated by reference herein.

[0215] Within the electronics system, the brake controller
may utilize as inputs from the other components any of the
following:

[0216] 1) ABS: vehicle or trailer ABS system signals
may serve as inputs to modify braking, with the signal
originating from a wheel speed sensor (on the trailer),
a brake pedal sensor, onboard diagnostics, radar, and/or
global positioning systems (GPS);

[0217] 2) Active/inactive: if ignition is active (via on
board diagnostics and/or controller area network bus),
then decide the braking level;

[0218] 3) Actuate: weight distribution, jacks, wheel
sensors moved on incline, or breakaway pin may all
serve as action events to apply the brakes and warn the
driver/end user;

[0219] 4) Air Ride: pin box activate the trailer brakes
until the air ride is repaired;

[0220] 5) Angle: the relative angle between the vehicle
and trailer can be used to modify deceleration calcu-
lations;

[0221] 6) Auto dimming: on board diagnostics, control-
ler area network bus, other external components (e.g.,
interface and ancillary systems including the commu-
nications device), or ambient light sensors (such as
photo cells or photoresistors) may be used for dimming
or other adjustment of the backlights or display;

[0222] 7) Biometrics: the identity of the driver/end user
may be stored for archival purposes and may be used
for safety insurance record access;

[0223] 8) Boost: provided from the communications
device and/or information storage device, or possibly
from the brake controller’s settings/operation, and used
for output calculations and/or default value(s);

[0224] 9) Brake intent: originates from a master cylin-
der pressure or pressure/movement sensor on the pedal
of the vehicle itself and may be used to calculate the
trailer brake controller output;

[0225] 10) Brake output: originates from the trailer
brakes and/or brake control unit and may be used to
recalculate braking parameters based on the difference
between the desired and actual voltages, as well as
based on weather conditions and trailer/vehicle char-
acteristics (weight, make, model, etc.);

[0226] 11) Collision sensor: originates from the hitch,
camera, communications device, global positioning
system (GPS), or radar and may be used to apply the
trailer brakes;

[0227] 12) Connect/disconnect: originates from a con-
verter, breakaway system, or the connections system
and may warn the driver/end user with additional
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information like intent to move (via the ignition, wheel
speed, GPS, etc.) and/or request additional action, like
extension of the jack;

[0228] 13) Crash detection: originates from a camera or
decelerometer on any device and applies the trailer
brakes upon detection;

[0229] 14) Current Voltage: originates from the battery
voltage and/or current from other components and may
be used to detect low battery conditions and/or exces-
sive current;

[0230] 15) Deceleration/acceleration: originates from
GPS or wheel speed and generally correlates to the
accelerometer(s), with a verification and warning if an
inconsistency is detected and a warning provided to the
communications device and/or brake controller;

[0231] 16) Default: based on the vehicle and trailer
(including but not limited to information about the
respective weights and other characteristics thereof),
default values of gain and boost may be calculated or
provided via communication device in order to operate
the trailer brake controller;

[0232] 17) Effort: may be expressed as a percentage of
use from the battery in order to indicate battery con-
dition, with this or any component creating a warning
if that component is used above its usage life, and also
warning the end user to change batteries or perform
scheduled maintenance;

[0233] 18) Engagement (mechanical): originates from
connection systems and warns the end user with infor-
mation like intent to move (via ignition, wheel speed,
GPS, etc.) and/or request additional action, like exten-
sion of the jack;

[0234] 19) Electric over hydraulic (EOH)/electric
mode: originates from the trailer information provided
by the communications device and may be used to set
up brake controller default settings;

[0235] 20) Faults: examples include connections sys-
tems not fully or properly engaged or jacks extended,
with visual, audible, or other warnings provided to the
user;

[0236] 21) Gain: originates from the communications or
information storage devices and used for trailer brake
controller output calculations, setting of default values,
and/or settings for the brake controller itself;

[0237] 22) Heat: temperature from the trailer brakes and
adjusts the output level;

[0238] 23) High pin: as indicated by pin box or fifth
wheel,
[0239] 24) Image: originates from a camera and may be

used to look at alignment of the hitch ball and receiver;

[0240] 25) Lamp type: ZCl indicates lamp types used in
the vehicle and causes stoplight drive with diagnostics
potentially fine tuned accordingly;

[0241] 26) Lane change: originates from a camera and
may modify braking of the trailer;

[0242] 27) Load: originates from a communications
device, load sensor, connection systems (e.g., jack,
coupler, fifth wheel, gooseneck, hitch, hitch bar, etc.),
and/or accessory systems (e.g., roof rack, ramp, secur-
ing system, etc.) and causes the trailer brake controller
output calculations and indicates gain, boost, an appli-
cation of the brakes, and warning for the end user;

[0243] 28) Location: for purposes of determining
weather conditions via forecast (e.g., high tempera-
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tures, rain, wind, etc.) provided by the communications
device, with the brake controller adjusting to anticipate
higher temperatures than may exist in the ambient
conditions and/or adjust gain and boost to anticipate
rain;

[0244] 29) Noise: indicative of rough road, wearing of
a device and/or a loose mechanical connection, possi-
bly as measured by a microphone (for audible) and/or
an analog to digital converter (ADC) camera (for
electrical), with the accelerometer inputs interpreted
accordingly and warning indications provided to the
user with respect to premature wear;

[0245] 30) Power loss: may originate and be detected by
any component (e.g., the converter) and be of a short or
long term nature, with a warning provided to the end
user;

[0246] 31) Pressure: originates from the TPMS of the
trailer and/or if the fifth wheel airbag pressure is low,
with a warning provided to the user and potential
locking of the brakes by the controller and/or activation
of a compressor to provide appropriate inflation:

[0247] 32) PWM/multiplex: originates from the towing
vehicle and may be input to the converter, senses brake
on/off (BOO) input as PWM;

[0248] 33) Second lock/latch: originates from the con-
nections system and warns the user accordingly;

[0249] 34) Status: status of the ignition variable from
OBD ready to tow variable from the connection system
or camera, with locking or unlocking the trailer brakes;

[0250] 35) Vertical deceleration: originates from the
hitch sensor, jack, TPMS, weight distribution system,
or sway controller (and/or other components using
accelerometers) and establishes the presence of a
bumpy or rough road;

[0251] 36) Warning: may be a warning received from
any device which is then displayed in a coordinated
and/or standardized format via the brake controller
display/interface with application of the brakes as
applicable;

[0252] 37) Wear: wear status of the fifth wheel jaw,
coupler, and/or trailer brakes and display warning; and

[0253] 38) Wheel speed: originates from the sway con-
troller, OBD-II (onboard diagnostics 1I), GPS, or radar,
and brake output may be reduced at lower speed as the
brakes tend to be more efficient at these speeds, also
may permit the selective application of brakes to only
selected wheels and/or in predetermined sequences.

[0254] The brake controller may provide any of the fol-

lowing outputs:

[0255] 1) Active/inactive: brake control is active when
BOO is active or manual lever is active;

[0256] 2) Angle: relying on an accelerometer or other
similar devices, the angle of the vehicle and trailer is
sensed;

[0257] 3) Auto dimming: ambient light as detected by
an appropriate sensor, such as a photo cell or photore-
sistor, or by the controller area network bus;

[0258] 4) Biometrics: may verify the identity of the
driver/user based upon the cameras or other user-
provided or user-based information;

[0259] 5) Boost: as set in the brake controller itself;

[0260] 6) Brake intent: output of brake control is pro-
portional to the brake intent, which may be measured as
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noted herein (e.g., pedal force and movement detected
by an appropriate sensor, pressure in the brake fluid
pressure, etc.);

[0261] 7) Brake output: output as generated by software
in the brake controller itself;

[0262] 8) Charging status: indicative of battery charge
in a handheld unit, as sensed by measuring the charging
current;

[0263] 9) Collision sensor: collision detected and decel-
eration exceeds a predetermined (or preset) threshold;

[0264] 10) Connect/disconnect: based upon resistive
and/or inductive sensing, the brake controller generates
output indicative of and/or in response to this condi-
tion;

[0265] 11) Crash detection: may be detected and com-
municated based on the output of an accelerometer
exceeding a threshold value within a specified time;

[0266] 12) Current voltage: the output current is sensed
to detect overload or short to ground, trailer connection
etc., and the battery voltage, referred to hereafter as
V,..) adjusts the average output voltage to keep it
constant for the same input conditions;

[0267] 13) Deceleration/acceleration; indicative signals
(as detected, for example, by an accelerometer, gyro-
scope, etc.) can be communicated to other devices and
crosschecked or used by the other device;

[0268] 14) Default: on power up, some settings not
adjusted and stored in memory will be equated to
pre-programmed default values if they are not adjusted/
stored in the memory and communicated to other
components;

[0269] 15) Effort: the period of time (e.g., as measured
in minutes or hours) the controller is used may be
monitored via software;

[0270] 16) EOH/electric mode: detects the mode in the
software using a connectivity test and may communi-
cated to other components;

[0271] 17) Faults: if conditions (e.g., short to ground,
overload, short to V,,,, over temperature, battery rever-
sal/improper connection, etc.) are sensed and the brake
controller displays and/or takes action for continued
safe operation;

[0272] 18) Gain: as set in the brake controller itself;

[0273] 19) Heat: as sensed using a thermistor or other
similar apparatus;

[0274] 20) Lamp type: the stoplight drive current sense
can depend upon the type of lamp load (e.g., light
emitting diode, incandescent, etc.);

[0275] 21) Level: sensed in idle condition as well as
periodically during operation (but not while the brakes
are activated) using an accelerometer or like;

[0276] 22) Load: as sensed using current sense during
the inductive test in an idle state;

[0277] 23) Location: as sensed by GPS;

[0278] 24) Noise: preferably detected as audible noises,
as may be generated by road surfaces and especially
rough, bumpy, or irregular surfaces and/or deceleration
signal frequency (thereby suggesting difficult, incon-
sistent, or otherwise obstructed road surfaces/condi-
tions);

[0279] 25) Operational frequency: the number, dura-
tion, and possibly other characteristics of specified
braking events in a given period of time (e.g., one day)
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are stored in memory and communicated to the inter-
face/ancillary system for statistical analysis and/or
other purposes;

[0280] 26) Power loss: sensed using V,,,, with short/
temporary power losses avoiding the complete shut-
down of the component, while major/longer term
power loss triggers current component parameters to be
saved in memory and restored upon the return of
power;

[0281] 27) Pressure: detected using a pressure trans-
ducer in the brake master cylinder;

[0282] 28) PWM/multiplex: sensed using software
within the controller;

[0283] 29) Status: active or inactive;

[0284] 30) Vertical deceleration: sensed using an accel-
erometer;

[0285] 31) Warning: upon detecting/sensing faults (e.g.,
short to ground, open ground, etc.), warning signals
will be provided by the controller;

[0286] 32) Wear: sensed wear in parts as indicated by
changes in specified parameters will be identified by a
self-testing regimen; and

[0287] 33) Wheel speed: as measured using an appro-
priate sensor, such as a hall sensor, accelerometer,
gyroscope, etc., or as may be provided by the controller
area network.

[0288] In some embodiments, sway control units and
modules involve apparatus and methods for distributing the
weight of a trailer to a towing vehicle and controlling the
sway of that trailer relative to the towing vehicle. They may
encompass a wide variety of mechanical swing arms, brack-
ets, shoes, slides, spring bars, and related devices that may
be attached to any of the draw bar, the ball (or other) mount,
the hitch assembly, and the vehicle itself. Additionally, sway
controllers encompass actuators, processors, electronic con-
trols, and/or methods for selectively controlling the
mechanical components in such systems. Non-limiting
examples are disclosed in the following United States Pat-
ents, all of which are incorporated by reference herein: U.S.
Pat. Nos. 5,868,414; 7,029,020; and 8,186,702. Moreover, a
sway controller may utilize an electronic system that may
not need the weight distribution system. Such electronic
sway controllers may provide simultaneous braking when
sway is detected to all or a portion of the brakes of the trailer.
These braking events may generally prevent the trailer from
swaying.

[0289] The sway controller according to the invention
relies on or otherwise receives the following inputs from
other components in the system or sensors within the
controller itself:

[0290] 1) ABS: vehicle ABS system signals may serve
as inputs to modify braking of the trailer;

[0291] 2) Active/Inactive: if the ignition is not active,
the sway controller will be in sleep mode;

[0292] 3) Actuate: until the vehicle or towed apparatus
(e.g., trailer) is moving as indicated by wheel speed or
other means, the sway control system can be in sleep
mode;

[0293] 4) Angle: the relative angle between the vehicle
and trailer (via the connection devices such as the
coupler, fifth wheel or gooseneck hitch, or the pin box)
can be used to verify the angle used for sway controller
calculations (as detected by an accelerometer, gyro-
scope, etc.);
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[0294] 5) Biometrics: the identity of the driver/end user
may be stored for archival purposes and may be used
for safety insurance record access;

[0295] 6) Boost: provided from the communications
device and/or information storage device and used for
output calculations and/or default value(s);

[0296] 7) Brake Intent: originates from a master cylin-
der pressure or pressure/movement sensor on the pedal
of the vehicle itself and may be used to compare it with
the actual deceleration forces;

[0297] 8) Brake Output: originates from the trailer
brakes and may be used to recalculate based on the
difference between the desired and actual voltage;

[0298] 9) Deceleration/Acceleration: deceleration from
any component(s) may be indicative of the vehicle
moving so as to wake up the sway controller, commu-
nications device, and/or trailer brake controller;

[0299] 10) Faults: sway detection as provided by cam-
era or angle sensor from the coupler or other connec-
tion device and may apply the trailer brakes based on
sway signal characteristics;

[0300] 11) Gain: originates from the communications or
information storage devices and used for trailer brake
controller output calculations, setting of default values,
and/or settings for the sway controller’s internal set-
tings and/or the brake controller itself;,

[0301] 12) Heat: temperature from the trailer brakes and
adjusts the output level;

[0302] 13) Image: originates from a camera and may be
used to observe and/or determine any swing relative
between the vehicle and the trailer;

[0303] 14) Lane Change: originates from a camera and
may modify braking of the trailer;

[0304] 15) Level: indicative of the level of the hitch,
coupler, and/or other connection device and adjusts the
weight distribution system accordingly;

[0305] 16) Load: originates from a communications
device, load sensor, connection systems (e.g., jack,
coupler, fifth wheel, gooseneck, hitch, hitch bar, etc.),
and/or accessory systems (e.g., roof rack, ramp, secur-
ing system, etc.) and causes the trailer brake controller
output calculations and indicates gain, boost, an appli-
cation of the brakes, and warning for the end user;

[0306] 39) Location: for purposes of determining
weather conditions via forecast (e.g., high tempera-
tures, rain, wind, etc.) provided by the communications
device, with the brake controller adjusting to anticipate
higher temperatures than may exist in the ambient
conditions and/or adjust gain and boost to anticipate
rain and more sway if windy;

[0307] 17) Status: ignition active and sway in sleep
mode if ignition is not active;

[0308] 18) Vertical Deceleration: originates from the
hitch sensor, jack, TPMS, weight distribution system,
or sway controller (and/or other components using
accelerometers) and establishes the presence of a
bumpy or rough road then the sway module outputs
may be further processed accordingly;

[0309] 19) Warning: signal from break away, battery
(e.g., low battery), power loss, ABS active (vehicle or
towed product) would prompt the sway control to
adjust the output.
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[0310] 20) Wear: wear signal from any component
(involved in such mechanical action) and send warning
to communications device and the master control;

[0311] 21) Wheel Speed: indicative of trailer movement
and originates from the sway controller, OBD-II (on-
board diagnostics 1I), GPS, or radar, with the transfer
functions of the sway output relying on speed because
the efficiency of the brakes is a function of speed.

[0312] The sway controller may provide any of the fol-
lowing outputs:

[0313] 1) Active/Inactive: when lateral swing exceeds a
predetermined threshold, the component will be output
to the braking as active;

[0314] 2) Angle: a camera and/or a transducers at the
ball or coupler may be used to measure angle (as
detected by an accelerometer, gyroscope, etc.);

[0315] 3) Boost: may be a relative value automatically
set or selected based upon characteristics of the towed
system/trailer (e.g., weight of the trailer, tongue weight,
etc.);

[0316] 4) Brake Intent: sensed braking may be detected
by a strain gage, a force gage, or similar sensors
positioned within the vehicle and/or the present system;

[0317] 5) Brake Output: as generated by the sway
module itself, and the outputs may be for each side or
each magnet associated with braking;

[0318] 6) Collision Sensor: collision sensed via decel-
erometer;
[0319] 7) Connect/Disconnect: based upon resistive

and/or inductive sensing, the brake controller generates
output indicative of and/or in response to this condition

[0320] 8) Crash Detection: rate of change in angle (as
detected by an accelerometer or gyroscope on the sway
control, by camera, by force sensors on the hitch/hitch
bar, etc.) may be interpreted as a crash and a warning
signal may be sent to other devices (and possibly
prompt further action, such as entering a “crash
mode”);

[0321] 9) Current Voltage; the output current is sensed
to detect overload, short to ground, or similar condi-
tions and, when such conditions exist, the drive is
disabled, the V,,, is sensed, and/or a notification is
provided to the communications device;

[0322] 10) Deceleration/Acceleration: measures decel-
eration via an accelerometer;

[0323] 11) Default: upon powering the sway controller
module, some settings will be returned to default values
if they are not adjusted and stored in the memory and
communicated to other components;

[0324] 12) Effort: indicative of the date the module was
installed and its cumulative time of use (and, possibly,
more comprehensive information as to the relative
timing of its use and/or other events);

[0325] 13) Faults: shorted or open brakes, no commu-
nication with the vehicle;

[0326] 14) Gain: may be a relative value automatically
set or selected based upon characteristics of the towed
system/trailer (e.g., weight of the trailer, tongue weight,
etc.);

[0327] 15) Heat: as indicated by an appropriately posi-
tioned thermistor with circuitry provided to sense/
calculate a threshold for “over temperature” conditions;

[0328] 16) Level: as indicated by a tilt sensor;
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[0329] 17) Load: sensed using current sense during the
inductive test in the idle state;

[0330] 18) Location: may be sensed by a GPS sensor;

[0331] 19) Noise: preferably detected as audible noises,
as may be generated by road surfaces and especially
rough, bumpy, or irregular surfaces and/or deceleration
signal frequency (thereby suggesting difficult, incon-
sistent, or otherwise obstructed road surfaces/condi-
tions);

[0332] 20) Operational Frequency: indicative of hours
used based upon changes in the angle;

[0333] 21) Power Loss: sensed using V,,,, with short/
temporary power losses avoiding the complete shut-
down of the component, while major/longer term
power loss triggers current component parameters to be
saved in memory and restored upon the return of
power;

[0334]

[0335] 23) Vertical Deceleration: as sensed using an
appropriate accelerometer;

[0336] 24) Warning: warning signals will be provided
from other components (e.g., trailer brake controller)
upon detecting various faults (e.g., short to ground,
open ground, etc.);

[0337] 25) Wear: based upon a self testing regimen, the
module will detect and indicate wear in its parts by
changes to selected parameters (such as excessive
temperature of thermistor in comparison to brake cur-
rent or brake current as compared to deceleration
readings in the direction of travel, with anomalous
readings in either being indicative of wear), with poten-
tial prompts for the end user to take further action, such
as increasing the spring tension of the bar, etc.;

[0338] 26) Wheel Speed: as measured using an appro-
priate sensor, such as a hall sensor, or as may be
provided by the controller area network.

[0339] Converters are devices that couple to the electrical
system of a vehicle, and especially wiring that controls the
taillights, signal lights, and the like. Converters then trans-
mit and/or further process those electrical signals so as to
allow for simultaneous operation of similar devices on a
corresponding vehicle accessory, such as a trailer or hitch
mounted cargo carrier or other device. Non-limiting
examples of such converters include United States Patent
Publication Nos. 2014/0001730 and 2015/0367774 and U.S.
Pat. Nos. 8,179,142; 9,102,267, and 9,120,424, all of which
are incorporated by reference.

[0340] Converters useful to the invention utilize the fol-
lowing inputs from other components in the system or
sensors within the unit itself:

[0341] 1) Active/Inactive: if the ignition is active and/or
the connectivity status is not connected, verify and
notify the communications device and the information
storage/memory device to extend the jacks and/or apply
the trailer brakes;

[0342] 2) Connect/Disconnect: based upon an indica-
tion from the brake controller and/or other component
that the trailer is disconnected and verifies with lamps
and notifies the communications device and the infor-
mation storage/memory device;

[0343] 3) Current Voltage: originates from the battery
voltage and/or current from other components (e.g.,

22) Status: indicative of connectivity;
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trailer brakes, battery, trailer brake controller, jacks,
etc.) and may be used to detect low battery conditions
and/or excessive current;

[0344] 4) Default: the trailer/towed product will indi-
cate the number and type of lights present which may
be used for verification based upon current and notify
in the event of a discrepancy;

[0345] 5) Faults: low battery voltage and/or excessive
current being drawn from the battery and may notify
the communications device and the information stor-
age/memory device;

[0346] 6) Heat: temperature indicated by the brake
controller, brake magnets, the battery, or other compo-
nents and, in their inactive state, may be indicative of
the ambient temperature conditions, and appropriate
notification may be provided to the communications
device and the information storage/memory device;

[0347] 7) Lamp Type: based on information about the
trailer/towed product set up received from the commu-
nication device and/or other components, and verifies
and notifies of any discrepancies;

[0348] 8) Power Loss: this input can come from the
TBC or other devices;

[0349] 9) PWM/Multiplex: information on the vehicle
and its setup, which informs the pulse width modula-
tion/multiplex methods, is received from the commu-
nications device or other components and verified, with
notification of any discrepancies, created and provided
to the communications devices or other components;

[0350] 10) Status: ignition active and connectivity sta-
tus is not connected and verify/notify communications
device and/or information storage device, while also
potentially extending jack and applying trailer brakes;

[0351] 11) Warning: a warning received from any of the
connection devices may initiate an alteration (e.g.,
flashing) in the trailer lights.

[0352] In the same manner, converters typically may pro-

vide any of the following outputs:

[0353] 1) Connect/Disconnect: trailer/towed product
connection (or lack thereof) may be detected via cre-
ation of output voltage and a corresponding detection
of current;

[0354] 2) Current Voltage: current is sensed via current
and voltage is sensed via an analog to digital conver-
sion of V,;

[0355] 3) Default: upon powering the converter module,
some settings will be returned to default values if they
are not adjusted and stored in the memory and com-
municated to other components;

[0356] 4) Effort: the number of braking events, signals
(e.g., turn signal activations, tail light operations, etc.),
and similar items attempted or accomplished within a
given time period (e.g., days, hours, etc.) can be tracked
via software and communicated to the communications
device and/or the interface/ancillary systems, including
the cloud, in order to gather statistical information;

[0357] 5) Faults: software and/or circuitry may be used
to sense and take action in response to certain fault
conditions (e.g., short to ground, V,,,, over tempera-
ture, battery reversal or improper connection, etc.);

[0358] 6) Heat: as sensed via a thermistor or similar
apparatus;

[0359] 7) Lamp Type: as determined using current
sense;
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[0360] 8) Load: as measured using current sense;
[0361] 9) Location: as sensed via GPS;
[0362] 10) Operational Frequency: by counting the

number of times different inputs are turned on or
otherwise activated or engaged;

[0363] 11) Power Loss: sensed using V,,,, with short/
temporary power losses avoiding the complete shut-
down of the component, while major/longer term
power loss triggers current component parameters to be
saved in memory and restored upon the return of
power;

[0364] 12) PWM/Multiplex: sense if inputs are modu-
lated or multiplexed to that information may be stored
in memory and broadcast through or beyond the sys-
tem;

[0365] 13) Status: specifically, idle or active and incan-
descent or light emitting diode (although other status
may also apply);

[0366] 14) Warning: upon detecting various faults via
software or circuitry (e.g., short to ground, open load,
etc.), warning signals may be communicated;

[0367] 15) Wear: based upon a self-testing regimen, the
module will detect and indicate wear in its parts by
changes to selected parameters (such as excessive
temperature change at a given current or abnormal
current sense in relation to the trailer/towed product
type may be indicative of potential issues).

[0368] Breakaway systems are devices that sense the
unintended disconnection of towing systems and devices.
These systems may use any variety of electric or electro-
mechanical couplings positioned on the vehicle and/or the
connections system components to verify the proximity or
actual physical contact of/between the components in ques-
tion. Some systems may also include automatic brake acti-
vation on the trailer (or towed device) when a disconnect is
detected. For example, this electromechanical connection
comprises a safety cable that pulls a key out of a switch box
allowing the circuit in the breakaway system to be com-
pleted, thereby providing power to electrical braking sys-
tems or, in the event of hydraulic brakes, an appropriate
activation signal. Additionally, some systems incorporate
rechargeable batteries that may be charged by an auxiliary
power wire from the vehicle’s trailer connection. Mounting
systems are often provided to ensure that the breakaway
system is located proximate to the trailer and vehicle con-
nection assembly (e.g., hitch ball, hitch box, etc.).

[0369] Breakaway systems that might be incorporated
with the invention may utilize the following inputs from
other components in the system or sensors within the system
itself:

[0370] 1) Active/Inactive: if ignition is active and the
5% wheel hitch, coupler, gooseneck, or other connec-
tion device is not engaged, send voltage to brakes via
the breakaway system;

[0371] 2) Actuate: until the vehicle or towed apparatus
(e.g., trailer) is moving as indicated by wheel speed or
other means, the breakaway system can be in sleep
mode;

[0372] 3) Air Ride: pin box activate the trailer brakes
until the air ride is repaired;

[0373] 4) Collision Sensor: originates from the hitch,
camera, communications device, global positioning
system (GPS), or radar and may be used to extend the
jack;
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[0374] 5) Connect/Disconnect: originates from a trailer
brake controller, converter, breakaway system, or the
connections system and may extend the jack;

[0375] 6) Crash Detection: originates from a camera or
decelerometer on any device and applies the trailer
brakes upon detection;

[0376] 7) Current Voltage: originates from the battery
voltage and/or current from other components (e.g.,
trailer brakes, battery, trailer brake controller, jacks,
etc.) and may be used to detect low battery conditions
and/or excessive current;

[0377] 8) Deceleration/Acceleration: deceleration from
any component(s) may be indicative of the vehicle
moving so as to wake up this component, communi-
cations device, and/or trailer brake controller;

[0378] 9) Engagement (Mechanical): hitch, coupler, 5%
wheel, gooseneck engagement/disengagement would
be useful information to the break away system.

[0379] 10) Faults: a low battery fault may result in
verification that enough voltage will be available
quickly provide maximum braking and/or request/di-
rect shut down of unnecessary power draw from other
components in the system, and particularly those on the
trailer and/or that have been disconnect;

[0380] 11) Heat: temperature from the trailer brakes and
adjusts and optionally report the output level;

[0381] 12) Image: originates from a camera and may be
used to observe and/or determine any break away
relative between the vehicle and the trailer;

[0382] 13) Load: originates from a communications
device, load sensor, connection systems (e.g., jack,
coupler, fifth wheel, gooseneck, hitch, hitch bar, etc.),
and/or accessory systems (e.g., roof-rack, ramp, secur-
ing system, etc.) and causes an application of the brakes
and warning for the end user;

[0383] 14) Location: for purposes of determining
weather conditions via forecast (e.g., high tempera-
tures, rain, wind, etc.) provided by the communications
device, with maximum signal reduced and gain and
boost adjusted in the event of rain;

[0384] 15) Power Loss: may originate and be detected
by any component (e.g., the converter) and be of a short
or long term nature, with a warning provided to the end
user;

[0385] 16) PWM/Multiplex: information on the vehicle
and its setup, which informs the pulse width modula-
tion/multiplex methods, is received from the commu-
nications device or other components and verified, with
notification of any discrepancies, created and provided
to the communications devices or other components;

[0386] 17) Status: if the ignition is active and any
connection device (e.g., Sth wheel, couple, gooseneck,
etc.) is not engaged and send voltage to brakes;

[0387] 18) Warning: may be a warning received from
any device with application of the brakes as applicable;

[0388] 19) Wear: wear signal from any component
(involved in such mechanical action) and send warning
to communications device and the master control;

[0389] 20) Wheel Speed: indicative of wheel move-
ment.

[0390] The breakaway system also typically provides any
of the following outputs:

[0391] 1) Active/Inactive: monitor voltage and/or cur-
rent provided to the brakes;
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[0392] 2) Charging Status: this may be sent to the
master control to aid in its decisions with, as an
example, low charge status warning to the user of an
issue with respect to the battery;

[0393] 3) Current Voltage: as current or voltage pro-
vided to the brake magnets;

[0394] 4) Default: two axles;

[0395] 5) Faults: overheating, shorted magnet(s), break-
away switch failure, or trailer brake disconnection from
the breakaway system;

[0396] 6) Heat: the breakaway module may generate
heat if the switch’s contact resistance is high due to
oxidation, corrosion, or similar degradation of its sur-
face;

[0397] 7) Location: may be sensed via GPS;

[0398] 8) Status: indicative of connectivity;

[0399] 9) Warning: shorted magnet(s), breakaway
active, or lower than expected voltage/current;

[0400] 10) Wear: contact resistance indirectly measured
via temperature changes (e.g., heat detection) within a
predetermined time frame;

[0401] Tire pressure-monitoring systems (TPMS) periodi-
cally or continuously sense the air pressure in one or more
tires. As with the other components of the present system,
such TPMS devices are separate from any integrated, closed
systems that may be employed by the vehicle manufacturer
to monitor only the vehicle tires. Such systems employ
pressure sensors operatively connected to one or more of the
inflatable tires of a trailer or towed device, with a corre-
sponding receiver for the TPMS assisting in the operation of
the system. These sensors may provide signals to a processor
and/or memory unit of the TPMS device, which then com-
municates with the driver/end user through a graphical
interface, display, or other warning system. Typically, when
one or more sensors register pressure readings outside of the
predetermined normal range, an alert is provided to the user.
[0402] TPMS devices may utilize any of the following
inputs from other components or sensors within the system
itself:

[0403] 1) Active/Inactive: Ignition active status and/or
ABS active signal would wake up the TPMS;

[0404] 2) Actuate: until the vehicle or towed apparatus
(e.g., trailer) is moving as indicated by wheel speed or
other means, the TPMS system can be in sleep mode;

[0405] 3) Auto Inflate: if low pressure is detected,
inflation of the tires is initiated until a correct pressure
is detected;

[0406] 4) Current Voltage: originates from the battery
voltage and/or current from other components (e.g.,
trailer brakes, battery, trailer brake controller, jacks,
etc.) and may be used to detect low battery conditions
and/or excessive current;

[0407] 5) Faults: too much trailer weight from the

communications device and communicates to the
TPMS receiver, so as to notify and/or verify against
other data within the overall system, with adjustment to
gain/boost in the trailer brake controller, warnings of
sway condition, etc., as further possibilities;

[0408] 6) Heat: temperature from the trailer brakes and
notifies the TPMS receiver;

[0409] 7) Location: for purposes of determining
weather conditions via forecast (e.g., high tempera-
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tures, rain, wind, etc.) provided by the communications
device, with pressure readings adjusted according to
barometric pressure;

[0410] 8) Power Loss: may originate and be detected by
any component (e.g., the converter) and be of a short or
long term nature, with a warning provided to the end
user;

[0411] 9) Pressure: self-generated indication of low
pressure and results in tire inflation;

[0412] 10) Proximity: proximity of TPMS to the TPMS
receiver;,

[0413] 11) Status: Ignition active status would wake up
the TPMS;

[0414] 12) Warning: ABS active warning could serve as
a cross check with potential adjustment to the gain/
boost by the brake controller, etc.;

[0415] 13) Wheel Speed: indicative of wheel move-
ment.

[0416] TPMS devices also provide any of the following
outputs:

[0417] 1) Active/Inactive: indicated as active when
wheel rotation is detected, with request to send pressure
or temperature sensed data or inputs received when
queried;

[0418] 2) Current Voltage: may be indicative of low

bars

[0419] 3) Default: indicative of manufacturer’s recom-
mended pressures;

[0420] 4) Engagement (Mechanical): the actual pres-
sure reading will be indicative of correct position of the
TPMS;

[0421] 5) Faults: may be no communication and/or out
of range pressure;

[0422] 6) Heat: thermistor or similar apparatus detects
the temperature of pressurized air in the tire;

[0423] 7) Location: may be sensed via GPS;

[0424] 8) Operational Frequency: indicative of compo-
nent starts and stops, travel time, and/or total tire usage
time;

[0425] 9) Pressure: as measured via a pressure trans-
ducer;

[0426] 10) Status: indicative of movement of the object
associated with the TPMS;

[0427] 11) Warning: low battery (as sensed by V), tire
pressure out of range (as sensed by the pressure trans-
ducer), and or high temperature (as sensed via the
thermistor);

[0428] 12) Wear: may be indicated by wheel speed
measurements from the component that are inconsis-
tent with wheel speed inputs provided from other
system components;

[0429] 13) Wheel Speed: as indicated by an accelerom-
eter or other appropriate device integrated with the
TPMS.

[0430] Trailer braking units merely activate the brakes on
the trailer itself, without necessarily receiving control sig-
nals from a separate device (e.g., a trailer brake controller).
Brake units may be integrated with a trailer, or a separate
after-market kit may be installed on the trailer itself. Brake
units may be distinguished from brake controller units, in
part, by their location (on the trailer itself) and their need to
receive an additional braking signal—usually provided by
the brake controller or some other electrical connection with
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the vehicle itself (e.g., a signal to activate the tail lights,
possibly provided by a converter).

[0431] Trailer brakes may utilize any of the following
inputs from other components or sensors within the unit
itself:

[0432] 1) ABS: vehicle ABS system signals may serve
as inputs to modify braking of the trailer;

[0433] 2) Active/Inactive: if ignition is active and the
5% wheel hitch, coupler, gooseneck, or other connec-
tion device is not engaged, send voltage to brakes;

[0434] 3) Actuate: until the vehicle or towed apparatus
(e.g., trailer) is moving as indicated by wheel speed or
other means, the trailer brake monitor can be in sleep
mode;

[0435] 4) Air Ride: pin box activate the trailer brakes
until the air ride is repaired;

[0436] 5) Angle: the relative angle between the vehicle
and trailer (via the connection devices such as the
coupler, fifth wheel or gooseneck hitch, or the pin box)
can be used to verify the angle and apply brakes in
response to too much swing amplitude and frequency;

[0437] 6) Boost: provided from the communications
device and/or information storage device and used to
verify settings against trailer weight, vehicle weight,
and the corresponding brake voltage;

[0438] 7) Brake Intent: provided from the master cyl-
inder pressure or pressure/movement of a sensor asso-
ciated with the brake pedal and used to compare against
the corresponding brake voltage;

[0439] 8) Charging Status: of the trailer battery;

[0440] 9) Collision Sensor originates from the hitch,
camera, communications device, global positioning
system (GPS), or radar and may be used to extend the
jack;

[0441] 10) Connect/Disconnect originates from a trailer
brake controller, converter, breakaway system, or the
connections system and may extend the jack;

[0442] 11) Crash Detection: originates from a camera or
decelerometer on any device and applies the trailer
brakes upon detection;

[0443] 12) Current Voltage: originates from the battery
voltage and/or current from other components (e.g.,
trailer brakes, battery, trailer brake controller, jacks,
etc.) and may be used to detect low battery conditions
and/or excessive current;

[0444] 13) Deceleration/Acceleration: — deceleration
from any component(s) may be indicative of the
vehicle moving so as to wake up this component,
communications device, and/or trailer brake controller;

[0445] 14) Default: the number of axles on the trailer
may come from the communications device based up
on the trailer type, but with a comparison of current vs.
voltage verifying the correct number of axles;

[0446] 15) Faults: tire and/or brake temperature and
high Vg, and/or low Vg . from the battery or the
brake controller may be communicated to the master
control for warning purposes;

[0447] 16) Gain: originates from the communications or
information storage devices and used to verify that the
voltage of the brakes (V, ) do not exceed the gain
setting;

[0448] 17) Heat: heating of the trailer brakes;

brakes
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[0449] 18) Image: originates from a camera and may be
used to examine source of audible noise, as detected/
transmitted by a microphone associated with the cam-
era, from the brakes;

[0450] 19) Lane Change: trailer brake controller
informs the brake unit of a lane change and may
instruct to apply brakes directly;

[0451] 20) Load: originates from a communications
device, load sensor, connection systems (e.g., jack,
coupler, fifth wheel, gooseneck, hitch, hitch bar, etc.),
and/or accessory systems (e.g., roof rack, ramp, secur-
ing system, etc.) and causes an application of the brakes
and warning for the end user;

[0452] 21) Noise: indicative of rough road, wearing of
a device and/or a loose mechanical connection, with the
accelerometer inputs interpreted accordingly and warn-
ing indications provided to the user with respect to
premature wear,

[0453] 22) Power Loss: may originate and be detected
by any component (e.g., the converter) and be of a short
or long term nature, with a warning provided to the end
user;

[0454] 23) Pressure: as indicated by TPMS with the
brakes applied to immobilize the trailer;

[0455] 24) Second lock/latch: originates from the con-
nections system and the jack stays extended until the
pin is inserted;

[0456] 25) Status: if the ignition is active and any
connection device (e.g., 5% wheel, couple, gooseneck,
etc.) is not engaged and send voltage to brakes;

[0457] 26) Warning: may be a warning received from
any device with application of the brakes as applicable;

[0458] 27) Wear: wear signal from any component
(involved in such mechanical action) and send warning
to communications device and the master control;

[0459] 28) Wheel Speed: indicative of wheel move-
ment.

[0460] Trailer brake units may provide any of the follow-

ing outputs:

[0461] 1) Active/Inactive: via the presence of pressure
and/or voltage;

[0462] 2) Actuate: position sensor;

[0463] 3) Boost: Measure the effectiveness based on
deceleration value, could adjust the boost value;

[0464] 4) Brake Intent: as measured using hydraulic
pressure or voltage at the electric brakes;

[0465] 5) Brake Output: voltage reading at the brakes;

[0466] 6) Connect/Disconnect: open circuit or low
resistance;

[0467] 7) Current Voltage: analog to digital converter

and current sensing transducer;

[0468] 8) Default: EOH or electric setup in software and
also includes the number of axles;

[0469] 9) Effort: expressed as a percentage based on the
average voltage versus the maximum voltage over a
given period;

[0470] 10) EOH/Electric Mode: software and/or com-
ponent-based memory stores the type of brakes;

[0471] 11) Faults: using current flow, voltage is mea-
sured from an analog to digital converter associated
with a thermocouple for detecting heat, thereby pro-
viding indication of low voltage, low current, and/or
shorts;
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[0472] 12) Gain: maximum voltage observed at/by the
brake over a given period of time, with trailer brake,
voltage, or deceleration changing boost if it is deter-
mined as inadequate;

[0473] 13) Heat: measured by way of a thermocouple;

[0474] 14) Load: number of axles measured by sensing
current load cell for weight at wheel;

[0475] 15) Location: may be sensed via GPS;

[0476] 16) Noise: audible noise as detected via appro-
priate sensors and/or via appropriately situated accel-
erometer(s);

[0477] 17) Operational Frequency: position sensor,
noise sensor;

[0478] 18) Pressure: as measured via a pressure trans-
ducer;
[0479] 19) Status: indicative of the presence of voltage

and/or pressure;

[0480] 20) Warning: in the event the thermocouple
detects overheating;

[0481] 21) Wear: indicated by total hours used and/or
braking for the same output drive or trailer load less
deceleration observed in a self-testing regimen;

[0482] 22) Wheel Speed: as measured using an appro-
priate sensor, such as a hall sensor or a generator.

[0483] Camera systems may include one or more cameras
mounted on a trailer, cargo carrying system and/or items
stowed on such systems, a connection assembly (as defined
herein), and/or on the vehicle itself. Preferably, digital
cameras provide immediate, digital data that may be pro-
cessed and analyzed via appropriate, dedicated circuits,
microprocessors, and/or software. In this manner, movement
of objects, recognition of objects or people, and a number of
other known approaches to processing and leveraging
image-based data may be employed by the system. While
cameras normally produce pictures, other optical sensing
devices may also be encompassed, such as fingerprint sen-
sors, infrared (or other non-visible light) sensors, and the
like.

[0484] Cameras may utilize any of the following inputs
from other components or sensors within the system itself:

[0485] 1) ABS: the camera may be used to examine the
vehicle ABS system and verify operation and status/
activity in that regard;

[0486] 2) Active/Inactive: sway active, check lane
change status using camera;

[0487] 3) Angle: the relative angle between the vehicle
and trailer (via the connection devices such as the
coupler, fifth wheel or gooseneck hitch, or the pin box)
can be used to verify the angle communicated to the
sway controller;

[0488] 4) Current Voltage: originates from the battery
voltage and/or current from other components (e.g.,
trailer brakes, battery, trailer brake controller, jacks,
etc.) and may be used to detect low battery conditions
and/or excessive current;

[0489] 5) Deceleration/Acceleration: deceleration from
any component(s) may be indicative of the vehicle
moving so as to wake up this component, communi-
cations device, and/or trailer brake controller;

[0490] 6) Faults: ‘too much sway’ from sway control
can be cross checked by camera;

[0491] 7) High Pin: fifth wheel high pin indicator could
be cross-checked with camera to verify high pin con-
dition;
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[0492] 8) Noise: indicative of rough road, wearing of a
device and/or a loose mechanical connection, with the
accelerometer inputs interpreted accordingly and warn-
ing indications provided to the user with respect to
premature wear,

[0493] 9) Power Loss: may originate and be detected by
any component (e.g., the converter) and be of a short or
long term nature, with a warning provided to the end
user;

[0494] 10) Second lock/latch: originates from the con-
nections system and the jack stays extended until the
pin is inserted;

[0495] 11) Status: sway active and check lane change
status using the camera;

[0496] 12) Warning: shows image (if available) for a
warning condition;

[0497] Camera systems also may provide any of the
following outputs:

[0498] 1) Active/Inactive: software can detect camera
activity by pattern change or similar algorithms;

[0499] 2) Angle: detects angle by way of pattern rec-
ognition, integrated angle sensor, or feature extraction;

[0500] 3) Biometrics: may be used for a retina scan or
other similar tests;

[0501] 4) Collision Sensor: collision sensed via decel-
erometer;
[0502] 5) Connect/Disconnect: as indicated by a lack of

communication from/by the component;

[0503] 6) Current Voltage: measured via V,,, and cur-
rent;
[0504] 7) Default: for both hardware and software, as

depending upon the original equipment manufacturer’s
determinations for the particular camera in use;

[0505] 8) Faults: indicative of improper positioning,
with software potentially programmed to manage and
track these conditions;

[0506] 9) Heat: sensed by a thermistor and electronics
or other, similar apparatus;

[0507] 10) Image: by way of still photos, video, or other
moving images, whether based on visible, infrared, or
ultraviolet spectra;

[0508] 11) Location: may be sensed via GPS;

[0509] 12) Operational Frequency: indicative of how
often the component has been turned on/activated and/
or the number of times it has received a request from
other components;

[0510] 13) Power Loss: as measured according to V,,,);

[0511] 14) Proximity: in particular, the edge of the
trailer/towed product, the vehicle perimeters (e.g.,
bumpers, fenders, wheels, other extremities, etc.), and/
or the connection device, as detected relying on appro-
priate recognition software;

[0512] 15) Status: as working and/or active;

[0513] 16) Warning: indicative of low battery or a
malfunction of the camera’s hardware or software;

[0514] 17) Wear: as indicated by quiescent current.

[0515] All of the foregoing inputs and outputs for the
components of the electronics systems are merely exemplary
and do not necessarily limit the ability to provide other
inputs and/or outputs described herein. Further, while these
systems are described as electronic systems, the connection
devices and accessory devices described below (as well as
those systems otherwise included or described herein) may
include electronic components and systems.
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Connection Devices

[0516] Fifth wheel hitches are trailer connection devices
as well known in the art. Generally speaking, these compo-
nents are usually mounted in or under the bed of a pick-up
truck or similar consumer vehicle. A kingpin on the trailer/
towed product cooperates with crescent-shaped set of jaws
to allow for the connection of the trailer while simultane-
ously permitting a range of motion between the trailer and
vehicle. Additional mechanisms are incorporated to ensure
the hitch is securely fastened to the vehicle, the kingpin is
properly seated, and the entire assembly has sufficient range
of motion to allow the vehicle and trailer to turn. The
mounting is also designed to evenly and appropriately
distribute the weight of the towed apparatus. Non-limiting
examples of such fifth wheel hitches include United States
Patent Publication Nos. 20140265244, 20120018979,
20120018978 and U.S. Pat. No. 7,556,278, all of which are
incorporated by reference.

[0517] The fifth wheel hitch components used in various
embodiments of the invention may utilize as inputs any of
the following conditions:

[0518] 1) Active/Inactive: if the ignition is active but the
fifth wheel hitch is not engaged, then extend the jack
and apply the trailer brakes;

[0519] 2) Actuate: when vehicle motion is detected
(e.g., as evidenced by wheel speed) and fifth wheel
hitch is not engaged, then extend the jack;

[0520] 3) Angle: the angle between the vehicle and the
trailer/towed product, as evidenced by the coupler,
gooseneck and/or pin box, with verification of the angle
sensed communicated to the sway controller and/or
other components;

[0521] 4) Biometrics: identity of the driver/end user can
be stored for record keeping/archival purposes, as well
as used for safety insurance record access, with the
possibility of disabling operation in response thereto;

[0522] 5) Brake Intent: originates from a master cylin-
der pressure or pressure/movement sensor on the pedal
of'the vehicle itself and may be used to compare against
actual/sensed deceleration forces;

[0523] 6) Connect/Disconnect: originates from a con-
verter, breakaway system, or the connections system
and request additional action, like extension of the jack;

[0524] 7) Crash Detection: vehicle movement would
prevent disengagement and an automatic connect or
disconnect can be based upon vehicle speed (e.g.,
moving=locked, not moving=open);

[0525] 8) Current Voltage: originates from the battery
voltage and/or current from other components (e.g.,
trailer brakes, battery, trailer brake controller, con-
verter, jack, etc.) and may be used to detect low battery
conditions and/or excessive current;

[0526] 9) Deceleration/Acceleration: indicative of
deceleration, consistent with vehicle movement, as
sensed or indicated by any component, resulting in a
verification that the fifth wheel hitch is engaged and/or
a warning to the communication device and/or master
control;

[0527] 10) Default: default trailer weight from commu-
nications device (used to assess force on jaw);

[0528] 11) Engagement (Mechanical): converter and
TBC can detect trailer self-connection (to the vehicle),
with self-detection also possible;
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[0529] 12) Faults: ignition on and trailer/towed product
movement, results in extension of jack(s) if the fifth
wheel hitch is not engaged;

[0530] 13) High Pin: origination point for high pin
information/sensed data;

[0531] 14) Image: originates from a camera and may be
used to look at alignment of the fifth wheel hitch;

[0532] 15) Load: indicative of communications device,
load sensor, jack, fifth wheel hitch, gooseneck, hitch/
hitch bar, roof rack, securing systems, and/or ramp,
resulting in a signal to the communications device to
apply the brakes and warn the user;

[0533] 16) Noise: indicative of rough road, wearing of
a device and/or a loose mechanical connection, possi-
bly as measured by a microphone (for audible) and/or
an analog to digital converter (ADC) camera (for
electrical), with the accelerometer inputs interpreted
accordingly and warning indications provided to the
user with respect to premature wear;

[0534] 17) Power Loss: may originate and be detected
by any component (e.g., the converter) and be of a short
or long term nature, with a warning provided to the end
user;

[0535] 18) Proximity: indicative of proximity of the
trailer ball to the jaws and may result in movement of
the vehicle to attain proper alignment;

[0536] 19) Second lock/latch: self-indication;

[0537] 20) Status: if the is ignition active but the fifth
wheel hitch is not engaged, then extend the jack and
apply the trailer brakes;

[0538] 21) Vertical Deceleration: originates from the
hitch sensor, jack, TPMS, weight distribution system,
or sway controller (and/or other components using
accelerometers)

[0539] 22) Warning: can’t take any action;

[0540] 23) Wear: in response to a wear signal from any
other component (particularly those involved in
mechanical operations), a warning may be sent to the
communications device and/or master control;

[0541] 24) Wheel Speed: indicative of trailer move-
ment, and may be further indicated by speed data
provided from the sway module, on board diagnostics
11, GPS, or radar, with the jack extended in the event the
fifth wheel is not engaged properly so as to avoid the
trailer falling into the vehicle and/or otherwise causing
an accident.

[0542] The fifth wheel hitch components used in various
embodiments of the invention may provide as outputs any of
the following conditions:

[0543] 1) Active/Inactive: by monitoring current or
weight/force;

[0544] 2) Actuate: as indicated by jaw position, a pin
indicator, and/or a leg pin;

[0545] 3) Air Ride: indicative of air pressure;

[0546] 4) Angle: as indicated by a tilt sensor or angle
sensor, for example, to measure head movement;

[0547] 5) Auto Inflate: air pressure;

[0548] 6) Brake Intent: sensed braking can be accom-
plished by strain gage, force gage, or other appropri-
ately selected and positioned sensors;

[0549] 7) Collision Sensor: collision sensed via decel-
erometer;
[0550] 8) Connect/Disconnect: component can deter-

mine by sensing jaw position and indicator position;
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[0551] 9) Crash Detection: a force sensor is incorpo-
rated in connection with force exceeding predeter-
mined thresholds as being indicative of a crash event;

[0552] 10) Current Voltage: particularly with respect to
motorized units, the output current of the motor is
sensed to detect overload, short to ground, etc., and the
V. 18 sensed and drive disabled if over-range is
detected, as well as a notification provided to the
communications device;

[0553] 11) Deceleration/Acceleration: measured as
deceleration via an accelerometer;

[0554] 12) Default: ready to hitch based on jaw position
capacity stored in memory of component or as other-
wise indicated within the system;

[0555] 13) Effort: indicative of the date the module was
installed and its cumulative time of use (and, possibly,
more comprehensive information as to the relative
timing of its use and/or other events);

[0556] 14) Engagement (Mechanical): component can
determine by sensing jaw position and indicator posi-
tion;

[0557] 15) Faults: not engaged and loose fitting, each as

sensed by position and/or proximity sensors;

[0558] 16) High Pin: load sensor or optical sensor;
[0559] 17) Level: as indicated by a tilt sensor;
[0560] 18) Load: as indicated by a camera on the jack,

a load sensor (e.g., a load cell), a tilt sensor, and/or
sensed current;

[0561] 19) Location: as indicated by GPS;

[0562] 20) Lube: the communications device may track
scheduled maintenance, date(s) of service, and the like;

[0563] 21) Noise: preferably detected as audible noises,
as may be generated by road surfaces and especially
rough, bumpy, or irregular surfaces and/or deceleration
signal frequency (thereby suggesting difficult, incon-
sistent, or otherwise obstructed road surfaces/condi-
tions);

[0564] 22) Operational Frequency: period of time (e.g.,
hours) the component was in use as indicated by
changes in the angle;

[0565] 23) Power Loss: sensed using V,,,, with short/
temporary power losses avoiding the complete shut-
down of the component, while major/longer term
power loss triggers current component parameters to be
saved in memory and restored upon the return of
power;

[0566] 24) Pressure: detected using a pressure trans-
ducer in an air bag or other similar device;

[0567] 25) Proximity: relative to other components,
particularly for the purpose of coupling, with such
action sensed via camera or appropriate proximity
sensor(s) (e.g., infrared, ultrasonic, GPS, laser, induc-
tive, and/or capacitive in nature);

[0568] 26) Second lock/latch: as indicated by the pres-
ence of a pin;

[0569] 27) Status: as engaged and/or connected;

[0570] 28) Vertical Deceleration: as indicated by an
appropriately positioned accelerometer;

[0571] 29) Warning: overload or short circuit by current
sense, locked by sensing travel position, and/or over
weight capacity rating by measuring weight;

[0572] 30) Wear: monitors current, such as a strain gage
for monitoring strain on/in the component;
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[0573] Gooseneck hitches are connection devices well
known in the art. These components may be mounted in or
under the bed of a pick-up truck or similar consumer vehicle.
A hitch ball protrudes upward from the mounting assembly
to allow for the connection of the trailer. Additional mecha-
nisms are incorporated to ensure the hitch ball is securely
fastened to within its mounting and the assembly has suf-
ficient range of motion to allow the vehicle and trailer to
turn. Non-limiting examples of such gooseneck hitches
include United States Patent Publication No. 20130277944
U.S. Pat. Nos. 8,286,986, 8,783,705, and 8,783,706 all of
which are incorporated by reference. Moreover, the goose-
neck hitch may include safety chain tie down members, such
as those disclosed in U.S. Pat. Nos. 8,215,658 and 8,360,
458.

[0574] Gooseneck components used in various embodi-
ments of the invention may utilize as inputs any of the
following conditions:

[0575] 1) Active/Inactive: if ignition is active and
gooseneck is not engaged, then extend jack and apply
trailer brakes;

[0576] 2) Actuate: when vehicle motion is detected
(e.g., as evidenced by wheel speed) and fifth wheel
hitch is not engaged, then extend the jack;

[0577] 3) Angle: the angle between the vehicle and the
trailer/towed product, as evidenced by the coupler,
gooseneck and/or pin box, with verification of the angle
sensed communicated to the sway controller and/or
other components;

[0578] 4) Biometrics: identity of the driver/end user can
be stored for record keeping/archival purposes, as well
as used for safety insurance record access, with the
possibility of disabling operation in response thereto;

[0579] 5) Brake Intent: originates from a master cylin-
der pressure or pressure/movement sensor on the pedal
of the vehicle itself and may be used to compare against
actual/sensed deceleration forces;

[0580] 6) Connect/Disconnect: originates from a con-
verter, breakaway system, or the connections system
and request additional action, like extension of the jack;

[0581] 7) Crash Detection: vehicle movement would
prevent disengagement and an automatic connect or
disconnect can be based upon vehicle speed (e.g.,
moving=locked, not moving=open);

[0582] 8) Current Voltage: originates from the battery
voltage and/or current from other components (e.g.,
trailer brakes, battery, trailer brake controller, con-
verter, jack, etc.) and may be used to detect low battery
conditions and/or excessive current;

[0583] 9) Deceleration/Acceleration: indicative of
deceleration, consistent with vehicle movement, as
sensed or indicated by any component, resulting in a
verification that the fifth wheel hitch is engaged and/or
a warning to the communication device and/or master
control;

[0584] 10) Default: default trailer weight as indicated
by the communications device (used to assess force on
jaw);

[0585] 11) Engagement (Mechanical): vehicle move-
ment would prevent disengagement and an automatic
connect or disconnect can be based upon vehicle speed
(e.g., moving=locked, not moving=open);
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[0586] 12) Faults: ignition on and trailer/towed product
movement, results in extension of jack(s) if the fifth
wheel hitch is not engaged;

[0587] 13) Image: originates from a camera and may be
used to look at alignment of the fifth wheel hitch;

[0588] 14) Load: indicative of communications device,
load sensor, jack, coupler, fifth wheel hitch, gooseneck,
hitch/hitch bar, roof-rack, securing systems, and/or
ramp, resulting in the trail brake controller output
calculations for gain and boot and a signal to apply the
brakes and warn the user;

[0589] 15) Noise: indicative of rough road, wearing of
a device and/or a loose mechanical connection, possi-
bly as measured by a microphone (for audible) and/or
an analog to digital converter (ADC) camera (for
electrical), with the accelerometer inputs interpreted
accordingly and warning indications provided to the
user with respect to premature wear;

[0590] 16) Power Loss: may originate and be detected
by any component (e.g., the converter) and be of a short
or long term nature, with a warning provided to the end
user;

[0591] 17) Proximity: indicative of proximity of the
trailer ball to the jaws and may result in movement of
the vehicle to attain proper alignment;

[0592] 18) Second lock/latch: self-indication;

[0593] 19) Status: if ignition is active and gooseneck is
not engaged, then extend jack and apply trailer brakes;

[0594] 20) Vertical Deceleration: originates from the
hitch sensor, jack, TPMS, weight distribution system,
or sway controller (and/or other components using
accelerometers)

[0595] 21) Warning: can’t take any action;

[0596] 22) Wear: in response to a wear signal from any
other component (particularly those involved in
mechanical operations), a warning may be sent to the
communications device and/or master control;

[0597] 23) Wheel Speed: indicative of trailer move-
ment, and may be further indicated by speed data
provided from the sway module, on board diagnostics
11, GPS, or radar, with the jack extended in the event the
gooseneck is not engaged properly so as to avoid the
trailer falling into the vehicle and/or otherwise causing
an accident.

[0598] Gooseneck components used in various embodi-
ments of the invention may provide as outputs any of the
following conditions:

[0599] 1) Active/Inactive: by monitoring current or
weight/force;

[0600] 2) Actuate: as indicated by the ball position in an
up or down orientation and/or by the safety chain
hooks;

[0601] 3) Air Ride: indicative of air pressure;

[0602] 4) Angle: as indicated by a tilt sensor or angle
sensor;

[0603] 5) Auto Inflate: air pressure;

[0604] 6) Brake Intent: sensed braking can be accom-

plished by strain gage, force gage, or other appropri-
ately selected and positioned sensors;

[0605] 7) Collision Sensor: collision sensed via decel-
erometer;
[0606] 8) Connect/Disconnect: component can deter-

mine by sensing jaw position and indicator position,
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with the current in the jaw mechanism motor monitored
with increases being indicative of when the pin is
positioned correctly;

[0607] 9) Crash Detection: a force sensor is incorpo-
rated in connection with force exceeding predeter-
mined thresholds as being indicative of a crash event;

[0608] 10) Current Voltage: the output current is sensed
to detect overload, short to ground, etc., and the V,,, is
sensed and drive disabled if over-range is detected, as
well as a notification provided to the communications
device;

[0609] 11) Deceleration/Acceleration: measured as
deceleration via an accelerometer;

[0610] 12) Default: ready to hitch position capacity
stored in memory of component or as otherwise indi-
cated within the system;

[0611] 13) Effort: indicative of the date the module was
installed and its cumulative time of use (and, possibly,
more comprehensive information as to the relative
timing of its use and/or other events);

[0612] 14) Engagement (Mechanical): component can
determine by sensing jaw position and indicator posi-
tion, with the current in the jaw mechanism motor
monitored with increases being indicative of when the
pin is positioned correctly;

[0613] 15) Faults: not engaged and loose fitting, each as
sensed by position and/or proximity sensors;

[0614] 16) Level: as indicated by a tilt sensor;

[0615] 17) Load: as indicated by a camera on the jack,
a load sensor (e.g., a load cell), a tilt sensor, and/or
sensed current;

[0616] 18) Location: as indicated by GPS;

[0617] 19) Lube: the communications device may track
scheduled maintenance, date(s) of service, and the like;

[0618] 20) Noise: preferably detected as audible noises,
as may be generated by road surfaces and especially
rough, bumpy, or irregular surfaces and/or deceleration
signal frequency (thereby suggesting difficult, incon-
sistent, or otherwise obstructed road surfaces/condi-
tions);

[0619] 21) Operational Frequency: period of time (e.g.,
hours) the component was in use as indicated by
changes in the angle;

[0620] 22) Power Loss: sensed using V,,,, with short/
temporary power losses avoiding the complete shut-
down of the component, while major/longer term
power loss triggers current component parameters to be
saved in memory and restored upon the return of
power;

[0621] 23) Proximity: relative to other components,
particularly for the purpose of coupling, with such
action sensed via camera or appropriate proximity
sensor(s) (e.g., infrared, ultrasonic, GPS, laser, induc-
tive, and/or capacitive in nature);

[0622] 24) Second lock/latch: as indicated by the pres-
ence of a pin;

[0623] 25) Status: as engaged and/or connected;

[0624] 26) Vertical Deceleration: as indicated by an
appropriately positioned accelerometer;

[0625] 27) Warning: overload or short circuit by current
sense, locked by sensing travel position, and/or over
weight capacity rating by measuring weight;

[0626] 28) Wear: monitors current, such as a strain gage
for monitoring strain on/in the component;
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[0627] Pin boxes fix the kingpin at a certain location and
angle in relationship to connection device such as a fifth
wheel hitch. The pin box usually has a box frame made from
flat steel plates to accommodate heavy loads, while one or
more air bags, shocks, or other movement-dampening
mechanisms positioned within the box frame to help mini-
mize jostling and unwanted movement between the connec-
tion device/vehicle and the towed apparatus/trailer. Non-
limiting examples of such pin boxes include United States
Patent Publication No. 20130175786 and U.S. Pat. Nos.
7,530,591, 7,997,608, 7,712,761, and 8,100,427 all of which
are incorporated by reference.

[0628] Pin box components used in various embodiments
of the invention may utilize as inputs any of the following
conditions:

[0629] 1) Active/Inactive: if ignition is active and pin
box is not engaged, then extend jack and apply trailer
brakes;

[0630] 2) Actuate: when vehicle motion is detected
(e.g., as evidenced by wheel speed) and fifth wheel
hitch is not engaged, then extend the jack;

[0631] 3) Air Ride: in response to a signal for air
pressure, a compressor or similar device is instructed to
provide more air;

[0632] 4) Angle: the angle between the vehicle and the
trailer/towed product, as evidenced by the coupler,
gooseneck and/or pin box, with verification of the angle
sensed communicated to the sway controller and/or
other components;

[0633] 5) Biometrics: identity of the driver/end user can
be stored for record keeping/archival purposes, as well
as used for safety insurance record access, with the
possibility of disabling operation in response thereto;

[0634] 6) Connect/Disconnect: originates from a con-
verter, breakaway system, or the connections system
and request additional action, like extension of the jack;

[0635] 7) Current Voltage: originates from the battery
voltage and/or current from other components (e.g.,
trailer brakes, battery, trailer brake controller, con-
verter, jack, etc.) and may be used to detect low battery
conditions and/or excessive current;

[0636] 8) Deceleration/Acceleration: indicative of
deceleration, consistent with vehicle movement, as
sensed or indicated by any component, resulting in a
verification that the fifth wheel hitch is engaged and/or
a warning to the communication device and/or master
control;

[0637] 9) Default: default trailer weight from commu-
nications device (used to assess force on jaw);

[0638] 10) Engagement (Mechanical): converter and
TBC can detect trailer self-connection (to the vehicle),
with self-detection also possible;

[0639] 11) Faults: ignition on and trailer/towed product
movement, results in extension of jack(s) if the fifth
wheel hitch is not engaged;

[0640] 12) High Pin: origination point for high pin
information/sensed data;

[0641] 13) Load: indicative of communications device,
load sensor, jack, coupler, fifth wheel hitch, gooseneck,
hitch/hitch bar, roof-rack, securing systems, and/or
ramp, resulting in the trail brake controller output
calculations for gain and boot and a signal to apply the
brakes and warn the user;
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[0642] 14) Lube: the communications device may track
scheduled maintenance, date(s) of service, and the like;

[0643] 15) Noise: indicative of rough road, wearing of
a device and/or a loose mechanical connection, possi-
bly as measured by a microphone (for audible) and/or
an analog to digital converter (ADC) camera (for
electrical), with the accelerometer inputs interpreted
accordingly and warning indications provided to the
user with respect to premature wear;

[0644] 16) Power Loss: may originate and be detected
by any component (e.g., the converter) and be of a short
or long term nature, with a warning provided to the end
user;

[0645] 17) Proximity: indicative of proximity of the
trailer ball to the jaws and may result in movement of
the vehicle to attain proper alignment;

[0646] 18) Second lock/latch: as indicated by fifth
wheel or gooseneck with the jack remaining extended
until the pin is inserted;

[0647] 19) Status: if ignition is active and pin box is not
engaged, then extend jack and apply trailer brakes;

[0648] 20) Warning: can’t take any action;

[0649] 21) Wear: in response to a wear signal from any
other component (particularly those involved in
mechanical operations), a warning may be sent to the
communications device and/or master control;

[0650] 22) Wheel Speed: indicative of trailer move-
ment, and may be further indicated by speed data
provided from the sway module, on board diagnostics
11, GPS, or radar, with the jack extended in the event the
gooseneck is not engaged properly so as to avoid the
trailer falling into the vehicle and/or otherwise causing
an accident.

[0651] Pin box components used in various embodiments
of'the invention may provide as outputs any of the following
conditions:

[0652] 1) Active/Inactive: by monitoring current or
weight/force;

[0653] 2) Actuate: as indicated by latch mechanism
and/or angle of the pin box relative to the trailer/towed
product;

[0654] 3) Air Ride: indicative of air pressure;

[0655] 4) Angle: as indicated by a tilt sensor or angle
sensor, for example, to measure head movement;

[0656] 5) Auto Inflate: air pressure;

[0657] 6) Brake Intent: sensed braking can be accom-
plished by strain gage, force gage, or other appropri-
ately selected and positioned sensors;

[0658] 7) Collision Sensor: collision sensed via decel-
erometer;
[0659] 8) Connect/Disconnect: component can deter-

mine by sensing jaw position and indicator position,
with the current in the jaw mechanism motor monitored
with increases being indicative of when the pin is
positioned correctly;
[0660] 9) Crash Detection: a force sensor is incorporated
in connection with force exceeding predetermined thresh-
olds as being indicative of a crash event;

[0661] 10) Current Voltage: the output current is sensed
to detect overload, short to ground, etc., and the V,,, is
sensed and drive disabled if over-range is detected, as
well as a notification provided to the communications
device;
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[0662] 11) Deceleration/Acceleration: measured as
deceleration via an accelerometer;

[0663] 12) Default: ready to hitch position;

[0664] 13) Effort: indicative of the date the module was
installed and its cumulative time of use (and, possibly,
more comprehensive information as to the relative
timing of its use and/or other events);

[0665] 14) Engagement (Mechanical): component can
determine by sensing jaw position and indicator posi-
tion, with the current in the jaw mechanism motor
monitored with increases being indicative of when the
pin is positioned correctly;

[0666] 15) Faults: not engaged and loose fitting, each as
sensed by position and/or proximity sensors;

[0667] 16) Heat: as indicated by thermistor and elec-
tronics;

[0668] 17) High Pin: load sensor or optical sensor;

[0669] 18) Level: as indicated by a tilt sensor;

[0670] 19) Load: as indicated by a camera on the jack,

a load sensor (e.g., a load cell), a tilt sensor, and/or
sensed current;

[0671] 20) Location: as indicated by GPS;

[0672] 21) Lube: the communications device may track
scheduled maintenance, date(s) of service, and the like;

[0673] 22) Noise: preferably detected as audible noises,
as may be generated by road surfaces and especially
rough, bumpy, or irregular surfaces and/or deceleration
signal frequency (thereby suggesting difficult, incon-
sistent, or otherwise obstructed road surfaces/condi-
tions);

[0674] 23) Operational Frequency: period of time (e.g.,
hours) the component was in use as indicated by
changes in the angle;

[0675] 24) Power Loss: sensed using V,,,, with short/
temporary power losses avoiding the complete shut-
down of the component, while major/longer term
power loss triggers current component parameters to be
saved in memory and restored upon the return of
power;

[0676] 25) Proximity: relative to other components,
particularly for the purpose of coupling, with such
action sensed via camera or appropriate proximity
sensor(s) (e.g., infrared, ultrasonic, GPS, laser, induc-
tive, and/or capacitive in nature);

[0677] 26) Status: as engaged and/or connected;

[0678] 27) Vertical Deceleration: as indicated by an
appropriately positioned accelerometer;

[0679] 28) Warning: overload or short circuit by current
sense, locked by sensing travel position, and/or over
weight capacity rating by measuring weight;

[0680] 29) Wear: monitors current, such as a strain gage
for monitoring strain on/in the component;

[0681] The coupler or coupling system is a mechanism
that is fixed (e.g., welded or bolted) onto the end of trailer
connection (i.e., the trailer tongue), allowing it to be secured
over and pivot about a hitch ball. Examples of known
couplers include straight channel, foldaway, round or adjust-
able tongue, flat mount, A-frame, and other similar types.
The coupler has a latching mechanism to grip and hold the
hitch ball, usually by way of a trigger, thumb, wrap-around
yoke, pin fastener, or other similar mechanisms. Non-lim-
iting examples of such couplers include U.S. Pat. Nos.
7,871,098, and 8,083,250 all of which are incorporated by
reference.
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[0682] Coupler components used in various embodiments
of the invention may utilize as inputs any of the following
conditions:

[0683] 1) Active/Inactive: if ignition is active and cou-
pler is not engaged, then extend jack and apply trailer
brakes;

[0684] 2) Actuate: when vehicle motion is detected
(e.g., as evidenced by wheel speed) and fifth wheel
hitch is not engaged, then extend the jack;

[0685] 3) Biometrics: identity of the driver/end user can
be stored for record keeping/archival purposes, as well
as used for safety insurance record access, with the
possibility of disabling operation in response thereto;

[0686] 4) Connect/Disconnect: originates from a con-
verter, breakaway system, or the connections system
and request additional action, like extension of the jack;

[0687] 5) Crash Detection: vehicle movement would
prevent disengagement and an automatic connect or
disconnect can be based upon vehicle speed (e.g.,
moving=locked, not moving=open);

[0688] 6) Current Voltage: originates from the battery
voltage and/or current from other components (e.g.,
trailer brakes, battery, trailer brake controller, con-
verter, jack, etc.) and may be used to detect low battery
conditions and/or excessive current;

[0689] 7) Deceleration/Acceleration: indicative of
deceleration, consistent with vehicle movement, as
sensed or indicated by any component, resulting in a
verification that the fifth wheel hitch is engaged and/or
a warning to the communication device and/or master
control;

[0690] 8) Default: default trailer weight from commu-
nications device (used to assess force on jaw);

[0691] 9) Engagement (Mechanical): when hitch bar is
engaged in the hitch, a signal is sent to the communi-
cations device and/or the trailer brake controller;

[0692] 10) Faults: ignition on and trailer/towed product
movement, results in extension of jack(s) if the fifth
wheel hitch is not engaged;

[0693] 11) Image: originates from a camera and may be
used to look at alignment of the fifth wheel hitch;

[0694] 12) Level: indicative of the level of the hitch,
with a signal sent to adjust the weight distribution
system accordingly;

[0695] 13) Load: indicative of communications device,
load sensor, jack, fifth wheel hitch, gooseneck, hitch/
hitch bar, roof rack, securing systems, and/or ramp,
resulting in a signal to the communications device to
apply the brakes and warn the user;

[0696] 14) Lube: the communications device may track
scheduled maintenance, date(s) of service, and the like;

[0697] 15) Noise: indicative of rough road, wearing of
a device and/or a loose mechanical connection, possi-
bly as measured by a microphone (for audible) and/or
an analog to digital converter (ADC) camera (for
electrical), with the accelerometer inputs interpreted
accordingly and warning indications provided to the
user with respect to premature wear;

[0698] 16) Power Loss: may originate and be detected
by any component (e.g., the converter) and be of a short
or long term nature, with a warning provided to the end
user;
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[0699] 17) Proximity: indicative of proximity of the
trailer ball to the jaws and may result in movement of
the vehicle to attain proper alignment;

[0700] 18) Second lock/latch: as indicated by fifth
wheel or gooseneck with the jack remaining extended
until the pin is inserted;

[0701] 19) Status: if ignition is active and coupler is not
engaged, then extend jack and apply trailer brakes;
[0702] 20) Vertical Deceleration: originates from the
hitch sensor, jack, TPMS, weight distribution system,
or sway controller (and/or other components using

accelerometers)

[0703] 21) Warning: can’t take any action;

[0704] 22) Wear: in response to a wear signal from any
other component (particularly those involved in
mechanical operations), a warning may be sent to the
communications device and/or master control;

[0705] 23) Wheel Speed: indicative of trailer move-
ment, and may be further indicated by speed data
provided from the sway module, on board diagnostics
11, GPS, or radar, with the jack extended in the event the
gooseneck is not engaged properly so as to avoid the
trailer falling into the vehicle and/or otherwise causing
an accident.

[0706] Coupler components used in various embodiments
of the invention may provide as outputs any of the following
conditions:

[0707] 1) Active/Inactive: by monitoring current or
weight/force;

[0708] 2) Actuate: as indicated by engagement lever,
angle with respect to hitch ball, and/or relative force
fore and aft (relative to the vehicle orientation) of the
coupler component to measure braking and accelera-
tion events;

[0709] 3) Angle: as indicated by a tilt sensor or angle
sensor, for example, to measure head movement;

[0710] 4) Brake Intent: sensed braking can be accom-
plished by strain gage, force gage, or other appropri-
ately selected and positioned sensors;

[0711] 5) Collision Sensor: collision sensed via decel-
erometer;
[0712] 6) Connect/Disconnect: component can deter-

mine by sensing jaw position and indicator position,
with the current in the jaw mechanism motor monitored
with increases being indicative of when the pin is
positioned correctly;

[0713] 7) Crash Detection: a force sensor is incorpo-
rated in connection with force exceeding predeter-
mined thresholds as being indicative of a crash event;

[0714] 8) Current Voltage: the output current is sensed
to detect overload, short to ground, etc., and unex-
pected current is compared to setup parameters or other
stored or comparative information, and then the V,,,, is
sensed and drive disabled if over-range is detected, as
well as a notification provided to the communications
device;

[0715] 9) Deceleration/Acceleration:
deceleration via an accelerometer;
[0716] 10) Default: ready to hitch based on lever posi-
tion with ready to receive capacity stored in memory of
component or as otherwise indicated within the system;

[0717] 11) Effort: indicative of the date the module was
installed and its cumulative time of use (and, possibly,

measured as
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more comprehensive information as to the relative
timing of its use and/or other events);

[0718] 12) Engagement (Mechanical): component can
determine by sensing jaw position and indicator posi-
tion, with the current in the jaw mechanism motor
monitored with increases being indicative of when the
pin is positioned correctly;

[0719] 13) Faults: not engaged and loose fitting, each as
sensed by position and/or proximity sensors;

[0720] 14) Level: as indicated by a tilt sensor;

[0721] 15) Load: as indicated by a camera on the jack,
a load sensor (e.g., a load cell), a tilt sensor, and/or
sensed current;

[0722] 16) Location: as indicated by GPS;

[0723] 17) Lube: the communications device may track
scheduled maintenance, date(s) of service, and the like;

[0724] 18) Noise: preferably detected as audible noises,
as may be generated by road surfaces and especially
rough, bumpy, or irregular surfaces and/or deceleration
signal frequency (thereby suggesting difficult, incon-
sistent, or otherwise obstructed road surfaces/condi-
tions);

[0725] 19) Operational Frequency: period of time (e.g.,
hours) the component was in use as indicated by
changes in the angle;

[0726] 20) Power Loss: sensed using V,,,, with short/
temporary power losses avoiding the complete shut-
down of the component, while major/longer term
power loss triggers current component parameters to be
saved in memory and restored upon the return of
power;

[0727] 21) Proximity: relative to other components,
particularly for the purpose of coupling, with such
action sensed via camera or appropriate proximity
sensor(s) (e.g., infrared, ultrasonic, GPS, laser, induc-
tive, and/or capacitive in nature);

[0728] 22) Second lock/latch: as indicated by the pres-
ence of a pin;

[0729] 23) Status: as engaged and/or connected;

[0730] 24) Vertical Deceleration: as indicated by an
appropriately positioned accelerometer;

[0731] 25) Warning: overload or short circuit by current
sense, locked by sensing travel position, and/or over
weight capacity rating by measuring weight;

[0732] 26) Wear: monitors current, such as a strain gage
for monitoring strain on/in the component;

[0733] Weight distribution systems fits over or onto a
connection device and helps to balance the load more
evenly. Such systems are coupled at opposing ends to the
vehicle (e.g., via a hitch receiver) and the towed apparatus.
They include a head assembly that connects to the vehicle,
as well as a plurality of spring bars extending out from that
assembly. The spring bars are connected to the trailer (e.g.,
via chains) at their opposing end, so as to create tension that
distributes the tongue weight more evenly. Non-limiting
examples are disclosed in the following United States Pat-
ents, all of which are incorporated by reference herein: U.S.
Pat. Nos. 5,868,414; 7,029,020; and 8,186,702.

[0734] Weight distribution components used in various
embodiments of the invention may utilize as inputs any of
the following conditions:

[0735] 1) Active/Inactive: if ignition is not active, the
component may be placed in sleep mode;
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[0736] 2) Actuate: until vehicle and/or trailer movement
is sensed (e.g. via wheel speed), component can be
placed in sleep mode;

[0737] 3) Angle: indicative of the angle between the
vehicle and trailer as sensed by any of the connection
devices, with verification of the angle and adjustment
of the weight distribution system as appropriate;

[0738] 4) Biometrics: identity of the driver/end user can
be stored for record keeping/archival purposes, as well
as used for safety insurance record access, with the
possibility of disabling operation in response thereto;

[0739] 5) Deceleration/Acceleration: indicative of
deceleration, consistent with vehicle movement, as
sensed or indicated by any component, resulting in a
verification that the fifth wheel hitch is engaged and/or
a warning to the communication device and/or master
control;

[0740] 6) Engagement (Mechanical): Converter and
TBC can detect trailer connection to the truck;

[0741] 7) Faults: any faults associated with the trailer
brake controller, jacks, fifth wheel hitch, coupler, hitch
device, battery, camera, and/or brake unit;

[0742] 8) Heat: preferably indicative of only internal
heat;

[0743] 9) Lane Change: when detected, verify the
appropriate adjustments to the weight distribution sys-
tem;

[0744] 10) Level: indicative of the level at the hitch

and/or coupler, with adjustment of the weight distribu-
tion system accordingly;

[0745] 11) Load: indicative of communications device,
load sensor, jack, coupler, fifth wheel hitch, gooseneck,
hitch/hitch bar, roof rack, securing systems, and/or
ramp, resulting in a signal to the communications
device to apply the brakes and warn the user;

[0746] 12) Noise: indicative of rough road, wearing of
a device and/or a loose mechanical connection, possi-
bly as measured by a microphone (for audible) and/or
an analog to digital converter (ADC) camera (for
electrical), with the accelerometer inputs interpreted
accordingly and warning indications provided to the
user with respect to premature wear;

[0747] 13) Second lock/latch: as indicated by fifth
wheel or gooseneck with the jack remaining extended
until the pin is inserted;

[0748] 14) Status if ignition is not active, the compo-
nent may be placed in sleep mode;

[0749] 15) Warning: can’t take any action;

[0750] 16) Wear: in response to a wear signal from any
other component (particularly those involved in
mechanical operations), a warning may be sent to the
communications device and/or master control;

[0751] Weight distribution components used in various
embodiments of the invention may provide as outputs any of
the following conditions:

[0752] 1) Active/Inactive: by monitoring current or
weight/force;

[0753] 2) Angle/articulation: as indicated by a tilt sensor
or angle sensor;

[0754] 3) Connect/Disconnect: component can deter-
mine by resistive and/or inductive testing;

[0755] 4) Current Voltage: the output current is sensed
to detect overload, short to ground, etc., and the V,, is
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sensed and drive disabled if over-range is detected, as
well as a notification provided to the communications
device;

[0756] 5) Default: system present;

[0757] 6) Effort: indicative of the date the module was
installed and its cumulative time of use (and, possibly,
more comprehensive information as to the relative
timing of its use and/or other events);

[0758] 7) Engagement (Mechanical): sensed by prox-
imity sensor and current;

[0759] 8) Faults: not engaged and loose fitting, each as
sensed by position and/or proximity sensors;

[0760] 9) Heat: as indicated by thermistor and electron-
ics;

[0761] 10) Level: as indicated by a tilt sensor;

[0762] 11) Load: as sensed using an appropriately posi-

tioned strain gage, load cell, or deflection sensor;

[0763] 12) Location: as indicated by GPS;

[0764] 13) Noise: preferably detected as audible noises,
as may be generated by road surfaces and especially
rough, bumpy, or irregular surfaces and/or deceleration
signal frequency (thereby suggesting difficult, incon-
sistent, or otherwise obstructed road surfaces/condi-
tions);

[0765] 29) Operational Frequency: period of time (e.g.,
hours) the component was in use as indicated by
motion;

[0766] 30) Power Loss: sensed using V,,,, with short/
temporary power losses avoiding the complete shut-
down of the component, while major/longer term
power loss triggers current component parameters to be
saved in memory and restored upon the return of
power;

[0767] 31) Proximity: relative to other components,
particularly for the purpose of coupling, with such
action sensed via camera or appropriate proximity
sensor(s) (e.g., infrared, ultrasonic, GPS, laser, induc-
tive, and/or capacitive in nature);

[0768] 32) Second lock/latch: position sensor detects
actuation to secure the component;

[0769] 33) Status: as engaged and/or connected;

[0770] 34) Vertical Deceleration: as indicated by an
appropriately positioned accelerometer;

[0771] 35) Warning: too heavy trailer and/or improper
weight distribution;

[0772] 36) Wear: monitors current, such as a strain gage
for monitoring strain on/in the component;

[0773] 37) Wheel Speed: as measured using an appro-
priate sensor, such as a hall sensor, or as may be
provided by the controller area network.

[0774] Hitches are devices attached to the chassis or frame
of a vehicle to allow additional devices to be employed.
Hitches usually include a centrally located, hollow, tubular
receiver that serves as a connection point for other appara-
tus, usually via a standard sized hitch pin and clip assembly.
The receiver box is integrally attached to additional structure
(usuvally comprising at least one transverse beam, with
option mounting brackets attached to or integrally formed on
that beam). These beams/brackets are then secured to the
vehicle chassis/frame. Hitches may be classified according
to standard categories based upon the size of the receiver
box opening, the gross trailer weight, and the tongue weight
capacity of the hitch. Hitches, however, may also include
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coupling devices, such as depicted in U.S. Pat. No. 9,150,
068, which is hereby incorporated by reference.

[0775] Hitch components used in various embodiments of
the invention may utilize as inputs any of the following
conditions:

[0776] 1) Active/Inactive: if ignition is active and ball
on hitch bar is not engaged to the coupler, then the jacks
will extend and the trailer brakes will be applied;

[0777] 2) Actuate: until vehicle and/or trailer movement
is sensed (e.g. via wheel speed), component can be
placed in sleep mode;

[0778] 3) Biometrics: identity of the driver/end user can
be stored for record keeping/archival purposes, as well
as used for safety insurance record access, with the
possibility of disabling operation in response thereto;

[0779] 4) Brake Intent: originates from a master cylin-
der pressure or pressure/movement sensor on the pedal
of'the vehicle itself and may be used to compare against
actual/sensed deceleration forces;

[0780] 5) Connect/Disconnect: originates from a con-
verter, breakaway system, or the connections system
and request additional action, like extension of the jack;

[0781] 6) Current Voltage: originates from the battery
voltage and/or current from other components (e.g.,
trailer brakes, battery, trailer brake controller, con-
verter, jack, etc.) and may be used to detect low battery
conditions and/or excessive current;

[0782] 7) Engagement (Mechanical): self-input and/or
originating from a separate lock-pin lock arrangement;

[0783] 8) Faults: ignition on and trailer/towed product
movement, results in extension of jack(s) if the fifth
wheel hitch is not engaged;

[0784] 9) Heat: preferably indicative of only internal
heat;

[0785] 10) Level: indicative of the level at the hitch
and/or coupler, with adjustment of the weight distribu-
tion system accordingly;

[0786] 11) Load: indicative of communications device,
load sensor, jack, coupler, fifth wheel hitch, gooseneck,
roof rack, securing systems, and/or ramp, resulting in a
signal to the communications device to apply the
brakes and warn the user;

[0787] 12) Noise: indicative of rough road, wearing of
a device and/or a loose mechanical connection, possi-
bly as measured by a microphone (for audible) and/or
an analog to digital converter (ADC) camera (for
electrical), with the accelerometer inputs interpreted
accordingly and warning indications provided to the
user with respect to premature wear;

[0788] 13) Power Loss: may originate and be detected
by any component (e.g., the converter) and be of a short
or long term nature, with a warning provided to the end
user;

[0789] 14) Second lock/latch: as indicated by fifth
wheel or gooseneck with the jack remaining extended
until the pin is inserted;

[0790] 15) Status: if ignition is active and ball on hitch
bar is not engaged to the coupler, then the jacks will
extend and the trailer brakes will be applied;

[0791] 16) Warning: can’t take any action;

[0792] 17) Wear: in response to a wear signal from any
other component (particularly those involved in
mechanical operations), a warning may be sent to the
communications device and/or master control;
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[0793] 18) Wheel Speed: indicative of trailer move-
ment, and may be further indicated by speed data
provided from the sway module, on board diagnostics
II, GPS, or radar, with the transfer function of the brake
output will have the speed in the equation (because the
efficiency of the brakes is a function of speed) and the
sensor at the hitch is assumed to be the input for
calculating the brake output.

[0794] Hitch components used in various embodiments of

the invention may provide as outputs any of the following
conditions:

[0795] 1) Active/Inactive: by monitoring current or
weight/force;

[0796] 2) Actuate: oblong hole in the hitch may measure
force fore and aft of the hitch bar connection (relative
to vehicle orientation) to sense braking and accelera-
tion;

[0797] 3) Brake Intent: sensed braking can be accom-
plished by strain gage, force gage, or other appropri-
ately selected and positioned sensors;

[0798] 4) Connect/Disconnect: component can deter-
mine hitch bar insertion into the hitch via a sensor at the
back of the hitch bar and a separate sensor to sense
when the pin is inserted;

[0799] 5) Crash Detection: a force sensor is incorpo-
rated in connection with force exceeding predeter-
mined thresholds as being indicative of a crash event;

[0800] 6) Current Voltage: the output current is sensed
to detect overload, short to ground, etc., and the V,,, is
sensed and drive disabled if over-range is detected, as
well as a notification provided to the communications
device;

[0801] 7) Deceleration/Acceleration: measured as
deceleration via an accelerometer;

[0802] 8) Default: ready to receive hitch bar based
sensed presence of pin inserted capacity stored in
memory of component or as otherwise indicated within
the system;

[0803] 9) Engagement (Mechanical): component can
determine hitch bar insertion into the hitch via a sensor
at the back of the hitch bar and a separate sensor to
sense when the pin is inserted;

[0804] 10) Faults: not engaged and loose fitting, each as
sensed by position and/or proximity sensors;

[0805] 11) Level: as indicated by a tilt sensor;

[0806] 12) Load: as indicated by a camera on the jack,
a load sensor (e.g., a load cell), a tilt sensor, a sensed
current, and/or an oblong hole and sensor fore and aft
therein;

[0807] 13) Location: as indicated by GPS;

[0808] 14) Noise: preferably detected as audible noises,
as may be generated by road surfaces and especially
rough, bumpy, or irregular surfaces and/or deceleration
signal frequency (thereby suggesting difficult, incon-
sistent, or otherwise obstructed road surfaces/condi-
tions);

[0809] 15) Operational Frequency: period of time (e.g.,
hours) the component was in use;

[0810] 16) Power Loss: sensed using V,,,, with short/
temporary power losses avoiding the complete shut-
down of the component, while major/longer term
power loss triggers current component parameters to be
saved in memory and restored upon the return of
power;
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[0811] 17) Proximity: relative to other components,
particularly for the purpose of coupling, with such
action sensed via camera or appropriate proximity
sensor(s) (e.g., infrared, ultrasonic, GPS, laser, induc-
tive, and/or capacitive in nature);

[0812] 18) Status: as engaged and/or connected;

[0813] 19) Vertical Deceleration: as indicated by an
appropriately positioned accelerometer;

[0814] 20) Warning: locked by sensing travel position;

[0815] 21) Wear: monitors current, such as a strain gage
for monitoring strain on/in the component;

[0816] 22) Wheel Speed: as measured using an appro-
priate sensor, such as a hall sensor, or as may be
provided by the controller area network.

[0817] Hitches bars, also referred to as draw bars, are
connected to the hitch component and allow for additional
clearance between the vehicle and trailer or towed product.
In their most basic form, a hitch bar is simply a tubular
member sized to fit/connect to a standard sized receiver box
on one end and having a separate receiver box formed on its
opposing end (this opposing receiver box need not be the
same as the one that is located on the hitch itself). Hitch bars
may be straight or curved, so as to allow for a change in the
relative height of the connection point with the trailer itself.
[0818] Hitch bar components used in various embodi-
ments of the invention may utilize as inputs any of the
following conditions:

[0819] 1) Active/Inactive: if ignition is active and ball
on hitch bar is not engaged to the coupler, then the jacks
will extend and the trailer brakes will be applied;

[0820] 2) Biometrics: identity of the driver/end user can
be stored for record keeping/archival purposes, as well
as used for safety insurance record access, with the
possibility of disabling operation in response thereto;

[0821] 3) Brake Intent: originates from a master cylin-
der pressure or pressure/movement sensor on the pedal
of'the vehicle itself and may be used to compare against
actual/sensed deceleration forces;

[0822] 4) Connect/Disconnect: originates from a con-
verter, breakaway system, or the connections system
and request additional action, like extension of the jack;

[0823] 5) Engagement (Mechanical): presence of pin to
hitch and connectivity of additional components/acces-
sories (e.g., hitch bar, pintle, tow hooks, tri-ball, etc.);

[0824] 6) Faults: ignition on and trailer/towed product
movement, results in extension of jack(s) if the fifth
wheel hitch is not engaged;

[0825] 7) Heat: preferably indicative of only internal
heat;
[0826] 8) Load: indicative of communications device,

load sensor, jack, coupler, fifth wheel hitch, gooseneck,
roof-rack, securing systems, and/or ramp, resulting in a
signal to the communications device to apply the
brakes and warn the user;

[0827] 9) Noise: indicative of rough road, wearing of a
device and/or a loose mechanical connection, possibly
as measured by a microphone (for audible) and/or an
analog to digital converter (ADC) camera (for electri-
cal), with the accelerometer inputs interpreted accord-
ingly and warning indications provided to the user with
respect to premature weatr,

[0828] 10) Proximity: indicative of proximity of the
trailer ball to the jaws and may result in movement of
the vehicle to attain proper alignment;
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[0829] 11) Second lock/latch: as indicated by fifth
wheel or gooseneck with the jack remaining extended
until the pin is inserted;

[0830] 12) Status: if ignition is active and ball on hitch
bar is not engaged to the coupler, then the jacks will
extend and the trailer brakes will be applied;

[0831] 13) Warning: can’t take any action;

[0832] 14) Wear: in response to a wear signal from any
other component (particularly those involved in
mechanical operations), a warning may be sent to the
communications device and/or master control;

[0833] 15) Wheel Speed: indicative of trailer move-
ment, and may be further indicated by speed data
provided from the sway module, on board diagnostics
II, GPS, or radar, with the transfer function of the brake
output will have the speed in the equation (because the
efficiency of the brakes is a function of speed) and the
sensor at the hitch is assumed to be the input for
calculating the brake output.

[0834] Hitch bar components used in various embodi-
ments of the invention may provide as outputs any of the
following conditions:

[0835] 1) Active/Inactive: by monitoring current or
weight/force;

[0836] 2) Actuate: oblong hole in the hitch may measure
force fore and aft of the hitch bar connection (relative
to vehicle orientation) to sense braking and accelera-
tion;

[0837] 3) Angle/articulation: as indicated by a tilt sensor
or angle sensor;

[0838] 4) Brake Intent: sensed braking can be accom-
plished by strain gage, force gage, or other appropri-
ately selected and positioned sensors;

[0839] 5) Collision Sensor: collision sensed via decel-
erometer;
[0840] 6) Connect/Disconnect: component can deter-

mine trailer connection by sensing the coupler posi-
tioning, with the current in the coupler mechanism
motor monitored with increases being indicative of
when the hitch ball is positioned correctly;

[0841] 7) Crash Detection: a force sensor is incorpo-
rated in connection with force exceeding predeter-
mined thresholds as being indicative of a crash event;

[0842] 8) Current Voltage: the output current is sensed
to detect overload, short to ground, etc., and the V,,, is
sensed and drive disabled if over-range is detected, as
well as a notification provided to the communications
device;

[0843] 9) Deceleration/Acceleration:
deceleration via an accelerometer;
[0844] 10) Default: ready to hitch position capacity
stored in memory of component or as otherwise indi-

cated within the system;

[0845] 11) Effort: indicative of the date the module was
installed and its cumulative time of use (and, possibly,
more comprehensive information as to the relative
timing of its use and/or other events);

[0846] 12) Engagement (Mechanical): component can
determine trailer connection by sensing the coupler
positioning, with the current in the coupler mechanism
motor monitored with increases being indicative of
when the hitch ball is positioned correctly;

measured as
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[0847] 13) Faults: pin not inserted and too much trailer
weight, each as may be measured by proximity and/or
force sensors;

[0848] 14) Heat: as indicated by thermistor and elec-
tronics;

[0849] 15) Level: as indicated by a tilt sensor;

[0850] 16) Load: as indicated by a camera on the jack,

a load sensor (e.g., a load cell), a tilt sensor, a sensed
current, and/or an oblong hole and sensor fore and aft
therein;

[0851] 17) Location: as indicated by GPS;

[0852] 18) Lube: the communications device may track
scheduled maintenance, date(s) of service, and the like;

[0853] 19) Noise: preferably detected as audible noises,
as may be generated by road surfaces and especially
rough, bumpy, or irregular surfaces and/or deceleration
signal frequency (thereby suggesting difficult, incon-
sistent, or otherwise obstructed road surfaces/condi-
tions);

[0854] 23) Operational Frequency: period of time (e.g.,
hours) the component was in use;

[0855] 24) Power Loss: sensed using V,,,, with short/
temporary power losses avoiding the complete shut-
down of the component, while major/longer term
power loss triggers current component parameters to be
saved in memory and restored upon the return of
power;

[0856] 25) Proximity: relative to other components,
particularly for the purpose of coupling, with such
action sensed via camera or appropriate proximity
sensor(s) (e.g., infrared, ultrasonic, GPS, laser, induc-
tive, and/or capacitive in nature);

[0857] 26) Second lock/latch: indicative of presence of
a pin (e.g., a cotter pin);

[0858] 27) Status: as engaged and/or connected;

[0859] 28) Vertical Deceleration: as indicated by an
appropriately positioned accelerometer;

[0860] 29) Warning: locked by sensing travel position;

[0861] 30) Wear: monitors current, such as a strain gage
for monitoring strain on/in the component;

[0862] 31) Wheel Speed: as measured using an appro-
priate sensor, such as a hall sensor, or as may be
provided by the controller area network.

Accessory Systems

[0863] Jacks and jacking systems constitute accessories
most commonly associated with a trailer or towed product,
especially proximate to the trailer tongue. These products
help to stabilize the towed product, generally by extending
one or more members to engage an object not associated
with the vehicle and to more fully support the weight of the
trailer. Jack assemblies operate according to a wide variety
of principles (e.g., screw type, etc.), and they may be
deployed and controlled manually or a part of a partially or
fully automated system. Non-limiting examples of such
systems are disclosed in the following United States Patent
Nos., all of which are incorporated by reference herein: U.S.
Pat. Nos. RE43535; 6,874,764, 7,325,786, 7,407,151, 8,181,
983; 8,348,241; 8,523,148, and 8,910,924. Additional
examples, also incorporated herein, may be found in United
States Patent Publication Nos. 2014/0246637, 2014/
0367626; and 2015/0158464.
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[0864] Within the various accessory systems of the inven-
tion, the jack may utilize as inputs any of the following
conditions:

[0865] 1) Active/Inactive: an active ignition input in
combination with a positive connectivity status may
result in retraction of the jack;

[0866] 2) Actuate: when motion is detected in either the
vehicle or trailer (e.g., by way of wheel speed) but there
is no electrical connection, the jack may be extended;

[0867] 3) Air Ride: based upon the pin box, the jack
may be forced to remain extended at least until the air
ride is repaired;

[0868] 4) Angle/articulation: based upon weight distri-
bution, the jack may be extended and/or retracted;

[0869] 5) Auto Dimming: dimming signal from other
components and/or the on-board diagnostics or con-
troller area network bus, so as to modulate the intensity
of the light on the jack itself;

[0870] 6) Auto Inflate: based upon the TPMS, air cush-
ion and trailer weight, check if trailer weight is too high
to cause tire deflation;

[0871] 7) Biometrics: based on the camera and/or com-
munications device, the user identity can be confirmed;

[0872] 8) Collision Sensor: in response to connection
systems, the camera, the GPS, and/or radar, the jack
may be extended;

[0873] 9) Connect/Disconnect: based on the electronics
components (e.g., trailer brake controller, converter,
breakaway system, etc.) and/or connection devices
(e.g., fifth wheel, hitch bar, coupler, gooseneck, pin
box, etc.), the jack may be extended;

[0874] 10) Current Voltage: the battery voltage/current
and current provided from any of the other components
(e.g., trailer brake controller, trailer brakes, converter,
battery, etc.) may be used to detect low battery or
excessive current situations;

[0875] 11) Default: originates from communication
device after calculations based on trailer weight and/or
other parameters, with a verification and report to other
components regarding any discrepancies;

[0876] 12) Engagement (mechanical): indicative of
engagement of other connection devices (e.g., pin box,
fifth wheel hitch, etc.);

[0877] 13) Faults: shorted magnet or misconnection of
the trailer may extend the jack to prevent potential
operation of the vehicle;

[0878] 14) Heat: based on the converter, brake control-
ler, and/or other components and, being indicative of
ambient temperature when those devices are inactive,
higher temperatures (relative to high ambient tempera-
tures) indicative of use of those components may be
sensed;

[0879] 15) High Pin: based on the converter, breakaway
system, and/or connection devices or based on input
from the communications device or master control, the
jack may remain extended;

[0880] 16) Image: based on the camera, connection
between the trailer and vehicle or engagement of spring
bars or other components associated with the trailer
may be determined;

[0881] 17) Level: based upon the connection devices
and/or sway controller, one or more jacks may be
extended or retracted, with the use of a plurality of
jacks further enabling leveling action within a geomet-
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ric plane (e.g., a series of jacks may be independently
deployed at the four corners of the trailer to allow for
coordinated leveling action by the present system);

[0882] 18) Load: based on the communications device,
connection devices, roof rack, securing system, ramp,
and/or a load sensor, an appropriate communication can
be provided to the brake controller and/or control
system and/or automatic spring bar engagement may be
initiated;

[0883] 19) Lube: based on the communications device
or information storage/memory device, a predeter-
mined schedule can be arranged;

[0884] 20) Power Loss: based on a temporary or long
term power loss detected by any other component may
result in a warning signal provided to the end user;

[0885] 21) Pressure: based upon the TPMS, air cushion
and trailer weight, check if trailer weight is too high to
cause tire deflation;

[0886] 22) Proximity: proximity to the coupler or other
connection device may be established via a proximity
sensor, with the jack being moved via wheels to align
to the correct position for engagement;

[0887] 23) Second lock/latch: based on any appropriate
connection device, the jack would stay extended until
a pin or similar mechanism/device is positioned appro-
priately;

[0888] 24) Status: based on ignition variable from on
board diagnostics and/or “ready to tow” and “no con-
nection made” variables from connection devices or
camera, the jack may be extended;

[0889] 25) Warning: an appropriate warning from the
connection device may result in extension of the jack;

[0890] 26) Wear: if any of the connection devices
indicate wear, a warning may be generated by way of
the brake controller;

[0891] 27) Wheel Speed: indicative of whether the
trailer is moving, based upon information from the
sway module, on board diagnostics, GPS, and/or radar,
with the jacks being retracted.

[0892] The jack may provide as outputs any of the fol-
lowing conditions:

[0893] 1) Active/Inactive: by monitoring the current or
pressure;

[0894] 2) Actuate: indicative of travel position;

[0895] 3) Angle: by way of an angle, tilt, or travel

position sensor;

[0896] 4) Connect/Disconnect: sensed by measuring
current;

[0897] 5) Current Voltage: faults sensed by measuring
current and/or low or high voltage sensed by measuring
voltage;

[0898] 6) Default: retract, extend, or travel positions
may be stored in information storage/memory devices;

[0899] 7) Effort: current or pressure sense;

[0900] 8) Engagement (Mechanical): established by a
camera associated with the jack, a load sensor (e.g.,
load cell, hydraulic sensor, tilt sensor, etc.), or current
sensing;

[0901] 9) Faults: shorted motor, overload, and/or open
load as determined by sensed current;

[0902] 10) Heat: via a thermistor or thermocouple may
monitor the temperature of the motor;

[0903] 11) Level: via a tilt sensor on the jack;
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[0904] 12) Load: established by a camera associated
with the jack, a load sensor (e.g., load cell, hydraulic
sensor, tilt sensor, etc.);

[0905] 13) Location: established by GPS;

[0906] 14) Lube: the communications device tracks
scheduled maintenance, as well as the date and other
information with respect to actual services performed;

[0907] 15) Noise: electrical (i. e., current) or audible;

[0908] 16) Operational Frequency: tracks the number
and other information associated with extension, retrac-
tion, or other operation of the jack;

[0909] 17) Power Loss: reports a temporary loss of
power;
[0910] 18) Pressure: hydraulic pressure is determined

via an appropriate pressure sensor;

[0911] 19) Proximity: location and proximity to other
devices for the purpose of coupling may be sensed via
a camera or other proximity sensor/scheme (e.g., infra-
red, ultrasonic, or laser-based sensors; GPS; inductive
or capacitive methods; etc.);

[0912] 20) Second lock/latch: foot locked into exten-
sion;

[0913] 21) Status: with respect to electric or hydraulic
operation;

[0914] 22) Vertical Deceleration: by way of an accel-
erometer;

[0915] 23) Warning: may include overload or short

circuit by current sense, locked by sensing the normal
travel position, and/or over weight capacity rating by
measuring the weight;

[0916] 24) Wear: by monitoring current or pressure.
[0917] Cargo carriers may take the form of platforms,
cargo baskets, hinged boxes, or cargo racks (e.g., bike,
kayak, ski, snowboard, and the like) which attach to the
receiver hitch or roof rails of a vehicle. Such carriers can
accommodate additional luggage and cargo, in addition to
potentially serving as a stepping platform to allow easier
access to the roof of the vehicle (and/or items attached to it).
In all embodiments, the cargo is carried on a generally flat,
planar surface. In preferred embodiments, the platform has
rectangular or other similar shape with its longest length in
the transverse direction (relative to movement of the
vehicle) to minimize the impact on vehicle profile/length
while maximizing the cargo area. Rails or an enclosure,
preferably provided with a lockable and/or hinged lid, may
define the cargo carrying area along its periphery. Addition-
ally or alternatively, straps, fasteners, or other similar appa-
ratus may be integrated in or proximate to the platform, rails,
and/or box to ensure the cargo remains on/in the carrier. If
the carrier is rooftop mounted, mechanisms (e.g., closable
jaws, C- or J-shaped hooks, etc.) may be provided along its
underside to engage and be secured to roof-mounted rails or
other attachment points on the vehicle. In hitch mount
iterations, a tubular member attaches to and extends out
from one side of the platform to serve as a connection point
with a hitch, hitch bar, or other similar connection device
located on the vehicle or towed product itself. Cargo carriers
may also include designs that are specific to a particular
purpose, such as carrying bicycles, in which case modifica-
tions to the size, shape, and functionality of the platform will
be apparent (e.g., rather than having a flat, planar platform,
a bicycle carrier may include a platform comprising only of
wheel mounts or an upright bar with a horizontal attachment
members secured to the frame of the bicycle(s)).
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[0918] The cargo carrier may utilize as inputs any of the
following conditions:

[0919] 1) Active/Inactive: based on active ignition but
component is not fastened/secured, then the jack will
be extended and the trailer brakes applied;

[0920] 2) Biometrics: the identity of the driver/end user
may be stored for archival purposes and may be used
for safety insurance record access;

[0921] 3) Engagement (Mechanical): indicative of use;

[0922] 4) Faults: rough road indication and/or high
speed from trailer brake controller or other components
results in tightening of straps/fasteners;

[0923] 5) Status: ignition active and component not
fastened/secured results in extension of jack and appli-
cation of trailer brakes;

[0924] 6) Warning: cannot take any action; may use
GPS or biometric information to lock (e.g., trailer brake
controller indicates an unauthorized user, resulting in
locking of the carrier).

[0925] The cargo carrier may provide as outputs any of the
following conditions:

[0926] 1) Active/Inactive: by monitoring current or
weight/force;

[0927] 2) Actuate: motion/movement relative to the
location of the component (e.g., the roof of the vehicle),
as indicated by an accelerometer or vibration sensor;

[0928] 3) Angle: by way of an angle or tilt sensor;

[0929] 4) Collision Sensor: collision as sensed via a
decelerometer;

[0930] 5) Connect/Disconnect: indicative of position of
latch, strap and/or other mechanism used to secure the
device;

[0931] 6) Current Voltage: at the end of travel of the
fastener, with overload and short circuit sensed by
measuring current and low voltage indicated by mea-
suring the battery voltage;

[0932] 7) Default: system present;

[0933] 8) Effort: indicative of the date the module was
installed and its cumulative time of use (and, possibly,
more comprehensive information as to the relative
timing of its use and/or other events);

[0934] 9) Engagement (Mechanical): position of the
latch, strap, and/or other mechanism used to secure the
device will be sensed to detect engagement;

[0935] 10) Faults: not secured as indicated by a position
sensor;

[0936] 11) Level: via a tilt sensor on the jack;

[0937] 12) Load: weight as indicated by a load cell,
strain gage, and/or deflection;

[0938] 13) Location: as indicated by GPS;

[0939] 14) Noise: preferably detected as audible noises,
as may be generated by road surfaces and especially
rough, bumpy, or irregular surfaces and/or deceleration
signal frequency (thereby suggesting difficult, incon-
sistent, or otherwise obstructed road surfaces/condi-
tions);

[0940] 15) Operational Frequency: period of time (e.g.,
hours) the component was in use;

[0941] 16) Power Loss: based on a temporary or long
term power loss detected by any other component may
result in a warning signal provided to the end user;

[0942] 17) Proximity: location and proximity to other
devices for the purpose of coupling may be sensed via
a camera or other proximity sensot/scheme (e.g., infra-
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red, ultrasonic, or laser-based sensors; GPS; inductive
or capacitive methods; etc.);

[0943] 18) Second lock/latch: position sensor indicates
actuation in order to secure the device;

[0944] 19) Status: connected;

[0945] 20) Vertical Deceleration: by way of an accel-
erometer;

[0946] 21) Warning: not engaged properly and/or crash;

[0947] 22) Wear: too much wobble as indicated by a
vibration sensor.

[0948] Roof rack systems are a series of rails or attach-
ment points affixed to the top of a vehicle. Generally
speaking, these systems usually include a plurality of lon-
gitudinal rails in combination with one or more transverse
bars. The transverse bar may be adjustably attached to the
rails so as to allow the user to adjust the number of bars
provided, as well as the relative distance between the bars
(understanding that most roof rack systems include a plu-
rality of transverse bars). The bars and/or the rails may have
a cross-sectional profile that is circular, oval, rectangular, or
rounded polygonal in nature. The rails are secured to the
vehicle itself, possibly via designated installation points or
channels integrated into the vehicle design by the original
manufacturer. In some embodiments, the longitudinal bars
are held in place by attachment mechanisms, wherein the
attachment mechanism is anchored to the vehicle, thereby
allowing for more versatility in the size/length of the rails.
Moreover, the roof rack systems may include mechanism to
attach cargo thereto, e.g., bike engagement devices, kayak
racks, canoe racks, ski racks, snowboard racks, and the like.
[0949] Roof rack systems may utilize as inputs any of the
following conditions:

[0950] 1) Active/Inactive: based on active ignition but
component is not fastened/secured, then the jack will
be extended and the trailer brakes applied;

[0951] 2) Biometrics: the identity of the driver/end user
may be stored for archival purposes and may be used
for safety insurance record access;

[0952] 3) Engagement (Mechanical); self-indicating
(e.g., the carrier is engaged);

[0953] 4) Faults: rough road indication and/or high
speed from trailer brake controller or other components
results in tightening of straps/fasteners;

[0954] 5) Load: as indicated by the communications
device, connection devices (e.g., coupler, fifth wheel,
gooseneck, etc.), or accessories (e.g., jack, roof rack,
securing system, ramp, etc.), with resulting application
of brakes and a warning to the user;

[0955] 6) Noise: indicative of rough road, wearing of a
device and/or a loose mechanical connection, with the
accelerometer inputs interpreted accordingly and warn-
ing indications provided to the user with respect to
premature wear,

[0956] 7) Status: ignition active and component not
fastened/secured results in extension of jack and appli-
cation of trailer brakes;

[0957] 8) Warning: can’t take any action; may use GPS
or biometric information to lock (e.g., trailer brake
controller indicates an unauthorized user, resulting in
locking of the carrier);

[0958] 9) Wheel Speed: indicative of vehicle move-
ment.
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[0959] Roof rack systems may provide as outputs any of
the following conditions:

[0960] 1) Active/Inactive: by monitoring current or
weight/force;

[0961] 2) Actuate: motion/movement relative to the
location of the component (e.g., the roof of the vehicle),
as indicated by an accelerometer or vibration sensor;

[0962] 3) Collision Sensor: collision as sensed via a
decelerometer;

[0963] 4) Connect/Disconnect: indicative of position of
latch, strap and/or other mechanism used to secure the
device;

[0964] 5) Crash Detection: as may be incorporated in
fastening locations;

[0965] 6) Current Voltage: at the end of travel of the
fastener, with overload and short circuit sensed by
measuring current and low voltage indicated by mea-
suring the battery voltage;

[0966] 7) Deceleration/Acceleration: deceleration as
detected by an appropriately positioned accelerometer;

[0967] 8) Default: system present;

[0968] 9) Effort: indicative of the date the module was
installed and its cumulative time of use (and, possibly,
more comprehensive information as to the relative
timing of its use and/or other events);

[0969] 10) Engagement (Mechanical): position of the
latch, strap, and/or other mechanism used to secure the
device will be sensed to detect engagement;

[0970] 11) Faults: not secured as indicated by a position
Sensor;

[0971] 12) Level: via a tilt sensor on the jack;

[0972] 13) Load: weight as indicated by a load cell,
strain gage, and/or deflection;

[0973] 14) Location: as indicated by GPS;

[0974] 15) Noise: preferably detected as audible noises,
as may be generated by road surfaces and especially
rough, bumpy, or irregular surfaces and/or deceleration
signal frequency (thereby suggesting difficult, incon-
sistent, or otherwise obstructed road surfaces/condi-
tions);

[0975] 16) Operational Frequency: period of time (e.g.,
hours) the component was in use;

[0976] 17) Power Loss: based on a temporary or long
term power loss detected by any other component may
result in a warning signal provided to the end user;

[0977] 18) Proximity: location and proximity to other
devices for the purpose of coupling may be sensed via
a camera or other proximity sensot/scheme (e.g., infra-
red, ultrasonic, or laser-based sensors; GPS; inductive
or capacitive methods; etc.);

[0978] 19) Second lock/latch: position sensor indicates
actuation in order to secure the device;

[0979] 20) Status: connected;

[0980] 21) Vertical Deceleration: by way of an accel-
erometer;

[0981] 22) Warning: not engaged properly and/or crash;

[0982] 23) Wear: too much wobble as indicated by a
vibration sensor;

[0983] 24) Wheel Speed: as measured using a wheel
speed sensor (e.g., hall sensor, etc.) and/or as indicated
via the controller area network.

[0984] Securing systems include vehicle and/or trailer
mounted systems for attaching and releasing cargo to a
vehicle and/or trailer. These systems usually include straps,
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fasteners, ties, chains, belts, or other similar mechanisms.
They may be attached to roof rack systems, cargo carriers,
or possibly even the vehicle and/or trailer itself. The straps/
fasteners may be received by a housing that is attached to the
system, carrier, or vehicle. The housing may include mecha-
nism that allow for tightening and retraction of the straps/
fasteners. Additionally or alternatively, these systems could
include complete rails to allow the user to position the
straps/fasteners (and/or the housing with which each is
associated) as desired anywhere along the length of the rail.
A clasp or other mechanism receives, secures, and/or binds
two straps together and/or a clasp mechanism is provided to
one housing, with an adjustable length of strap/fastener
provided to an opposing housing, so that cargo positioned
between the two housings can be secured.

[0985] Securing systems may utilize as inputs any of the
following conditions:

[0986] 1) Active/Inactive: based on active ignition but
component is not fastened/secured, then the jack will
be extended and the trailer brakes applied;

[0987] 2) Biometrics: the identity of the driver/end user
may be stored for archival purposes and may be used
for safety insurance record access;

[0988] 3) Deceleration/Acceleration: deceleration from
any component may be indicative of vehicle move-
ment, resulting in a system wake up from sleep and/or
status sent to the communications device and/or master
control;

[0989] 4) Engagement (Mechanical): any item to which
the strap is attached, as potentially indicated by posi-
tion of latch, strap or other mechanism to sense/detect
engagement,

[0990] 5) Faults: rough road indication and/or high
speed from trailer brake controller or other components
results in tightening of straps/fasteners;

[0991] 6) Heat: only indicative of internal heat;

[0992] 7) Load: as indicated by the communications
device, connection devices (e.g., coupler, fifth wheel,
gooseneck, etc.), or accessories (e.g., jack, roof rack,
securing system, ramp, etc.), with resulting application
of brakes and a warning to the user;

[0993] 8) Status: ignition active/acceleration of vehicle
and component not fastened/secured results in exten-
sion of jack and application of trailer brakes;

[0994] 9) Vertical Deceleration: as indicated from hitch
sensor; jack, TPMS, weight distribution system, sway
module, or other components using an appropriately
position accelerometer and indicates presence of a
bumpy road for communication to other devices to
protect the component from experiencing additional
stress;

[0995] 10) Warning: can’t take any action; may use GPS
or biometric information to tighten or lock (e.g., trailer
brake controller indicates movement without engage-
ment, resulting in tightening, or movement by an
unauthorized user, resulting in locking of the carrier);

[0996] 11) Wear: as indicated by a wear signal from any
mechanical device, results in a warning to the commu-
nications device and/or master control;

[0997] 12) Wheel Speed: indicative of vehicle move-
ment.
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[0998] Securing systems may provide as outputs any of
the following conditions:

[0999] 1) Active/Inactive: by monitoring current or
weight/force;

[1000] 2) Actuate: motion/movement relative to the
location of the component (e.g., the roof of the vehicle),
as indicated by an accelerometer or vibration sensor;

[1001] 3) Connect/Disconnect: indicative of position of
latch, strap and/or other mechanism used to secure the
device;

[1002] 4) Current Voltage: at the end of travel of the
fastener, with overload and short circuit sensed by
measuring current and low voltage indicated by mea-
suring the battery voltage;

[1003] 5) Default: system present;

[1004] 6) Effort: indicative of the date the module was
installed and its cumulative time of use (and, possibly,
more comprehensive information as to the relative
timing of its use and/or other events);

[1005] 7) Engagement (Mechanical): position of the
latch, strap, and/or other mechanism used to secure the
device will be sensed to detect engagement;

[1006] 8) Faults: not secured as indicated by a position
sensor;

[1007] 9) Heat: as indicated by thermistor and electron-
ics;

[1008] 10) Load: weight as indicated by a load cell,

strain gage, and/or deflection;

[1009] 11) Location: as indicated by GPS;

[1010] 12) Noise: preferably detected as audible noises,
as may be generated by road surfaces and especially
rough, bumpy, or irregular surfaces and/or deceleration
signal frequency (thereby suggesting difficult, incon-
sistent, or otherwise obstructed road surfaces/condi-
tions);

[1011] 13) Operational Frequency: period of time (e.g.,
hours) the component was in use;

[1012] 14) Power Loss: based on a temporary or long
term power loss detected by any other component may
result in a warning signal provided to the end user;

[1013] 15) Proximity: location and proximity to other
devices for the purpose of coupling may be sensed via
a camera or other proximity sensot/scheme (e.g., infra-
red, ultrasonic, or laser-based sensors; GPS; inductive
or capacitive methods; etc.);

[1014] 16) Second lock/latch: position sensor indicates
actuation in order to secure the device;

[1015] 17) Status: connected;
[1016] 18) Warning: not engaged properly and/or crash;
[1017] 19) Wear: too much wobble as indicated by a

vibration sensor;

[1018] 20) Wheel Speed: as measured using a wheel
speed sensor (e.g., hall sensor, etc.) and/or as indicated
via the controller area network.

[1019] Winches include any device that may deploy and
retract ropes, cables, cords, and other similar objects, as well
as adjust tension in the same. Usually, winches are motor-
ized and capable of moving or displacing large objects. They
comprise a spool that may be operatively associated with a
drive assembly that is motorized or hand-operated via a
crank. The drive assembly may include gears, solenoids,
ratchets, and/or pawls to improve safety and efficiency. If
motorized winches are provided, they may be associated
with the vehicle’s power or transmission systems, or sepa-
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rate electric, hydraulic, pneumatic, or combustion engines
may be associated with the winch itself.

[1020] Winches may utilize as inputs any of the following
conditions:

[1021] 1) Active/Inactive: if ignition is active, connec-
tivity status is not connected and the connection device
(e.g., coupler, gooseneck, pin box, etc.) is not engaged,
then verify and notify the communications and/or infor-
mation storage device and act to extend the jacks and/or
apply the trailer brakes;

[1022] 2) Connect/Disconnect: based on the electronics
components (e.g., trailer brake controller, converter,
breakaway system, etc.) and/or connection devices
(e.g., fifth wheel, hitch bar, coupler, gooseneck, pin
box, etc.), the jack may be extended;

[1023] 3) Engagement (Mechanical); position of latch,
strap or other mechanism to secure the device is sensed
to detect the engagement;

[1024] 4) Faults: current measurement to detect open,
overload or shorts;

[1025] 5) Heat: only indicative of internal heat;

[1026] 6) Load: as indicated by the communications
device, connection devices (e.g., coupler, fifth wheel,
gooseneck, etc.), or accessories (e.g., jack, roof rack,
securing system, ramp, etc.), with resulting application
of brakes and a warning to the user;

[1027] 7) Lube: based on the communications device or
information storage/memory device, a predetermined
schedule can be arranged;

[1028] 8) Noise: indicative of rough road, wearing of a
device and/or a loose mechanical connection, with the
accelerometer inputs interpreted accordingly and warn-
ing indications provided to the user with respect to
premature wear,

[1029] 9) Proximity; proximity of object pulled by the
winch to the truck/trailer using camera

[1030] 10) Status: ignition active and connectivity sta-
tus not connected (i.e., coupler, fifth wheel, pin box, or
other connection device not engaged) and results in
verification and notification to communications device
and/or storage device with additional extension of jacks
and application of trailer brakes;

[1031] 11) Warning: can’t take any action; prevents
activation if, for example, TPMS indicates overload;
[1032] 12) Wheel Speed: indicative of vehicle move-

ment.
[1033] Winches may provide as outputs any of the fol-
lowing conditions:

[1034] 1) Active/Inactive: by monitoring current or
weight/force;

[1035] 2) Actuate: a loose cable as indicated by a
position sensor;

[1036] 3) Angle/articulation: indicative of activation
and/or the position of the object being pulled by the
winch;

[1037] 4) Collision Sensor: collision as sensed via a
decelerometer;

[1038] 5) Connect/Disconnect: loads on this component
may be detected by sensing current after actuation of
the component;

[1039] 6) Current Voltage: at the end of travel of the
fastener, with overload and short circuit sensed by
measuring current and low voltage indicated by mea-
suring the battery voltage;
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[1040] 7) Default: load value;

[1041] 8) Effort: indicative of the date the module was
installed and its cumulative time of use (and, possibly,
more comprehensive information as to the relative
timing of its use and/or other events);

[1042] 9) Engagement (Mechanical): position of the
latch, strap, and/or other mechanism used to secure the
device will be sensed to detect engagement;

[1043] 10) Faults: overload and/or short circuit via
current measurement;

[1044] 11) Heat: as indicated by thermistor and elec-
tronics;

[1045] 12) Load: as indicated by a current sense signal;

[1046] 13) Location: as indicated by GPS;

[1047] 14) Noise: preferably detected as audible noises,

as may be generated by road surfaces and especially
rough, bumpy, or irregular surfaces and/or deceleration
signal frequency (thereby suggesting difficult, incon-
sistent, or otherwise obstructed road surfaces/condi-
tions);

[1048] 15) Operational Frequency: number of times the
component was in use;

[1049] 16) Power Loss: based on a temporary or long
term power loss detected by any other component may
result in a warning signal provided to the end user;

[1050] 17) Proximity: location and proximity to other
devices for the purpose of coupling may be sensed via
a camera or other proximity sensot/scheme (e.g., infra-
red, ultrasonic, or laser-based sensors; GPS; inductive
or capacitive methods; etc.);

[1051] 18) Second lock/latch: position sensor indicates
actuation in order to secure the device;

[1052] 19) Status: connected;

[1053] 20) Warning: overload and/or short circuit;

[1054] 21) Wear: noise as indicated by a vibration
sensor;

[1055] 21) Wheel Speed: as measured using a wheel

speed sensor (e.g., hall sensor, etc.) and/or as indicated

via the controller area network.
[1056] Ramp systems are retractable, flat platforms for
loading and unloading cargo from the bed or carrying bay of
a vehicle, such as onto the bed of a pick-up truck. Ramps
usually comprise one or two flattened metal sheets. A hook,
latch, or other mechanism is provided at one end of each
sheet to secure the ramp to the vehicle. The exposed top
surface of the ramp is designed for vehicles, people, and
cargo to safely traverse over the ramp, so that it may include
traction surfaces and/or tapered ends to allow for smooth
transitions on and off the ramp. The materials for the ramp
should be selected for durability, load-bearing capability,
weight, and cost. Some ramp systems may include auto-
mated or partially automated deployment and retraction
systems, usually including a drive motor and associated
mechanism. A storage/stowage mechanism may be included
to the extent the ramp system is affixed to/mounted on or
under the vehicle. Ramp systems may also be associated
with trailers or other towed products.
[1057] Ramp systems may utilize as inputs any of the
following conditions:

[1058] 1) Active/Inactive: if the ignition is active and
the vehicle is motion (e.g., via wheel speed or other
sensors or inputs), the ramp is positioned for move-
ment/travel,
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[1059] 2) Engagement (Mechanical): as indicated by
winch, TPMS, or load sensor and/or based on position
of latch/securing mechanism;

[1060] 3) Faults: indicative of failure of securing strap
or overload condition (with potential indication to
deactivate associated system, such as disengagement of
winch to prevent pulling objects up the ramp);

[1061] 4) Status: ignition active and vehicle movement
results in ramp positioned to move;

[1062] 5) Warning: can’t take any action for the reasons
noted in the faults of this section (see above);

[1063] Ramp systems may provide as outputs any of the
following conditions:

[1064] 1) Active/Inactive: presence of voltage or pres-
sure;
[1065] 2) Actuate: rattling of the ramp as sensed with a

position sensor and/or accelerometer;

[1066] 3) Angle/articulation: by way of an angle or tilt
sensor;
[1067] 4) Effort: indicative of the date the module was

installed and its cumulative time of use (and, possibly,
more comprehensive information as to the relative
timing of its use and/or other events);

[1068] 5) Engagement (Mechanical): position of the
latch, strap, and/or other mechanism used to secure the
device will be sensed to detect engagement;

[1069] 6) Load: as measured with current sense output
and should be proportional to the load;

[1070] 7) Location: as indicated by GPS;

[1071] 8) Operational Frequency: the number of times
the component was deployed;

[1072] 9) Proximity: location and proximity to other
devices for the purpose of coupling may be sensed via
a camera or other proximity sensor/scheme (e.g., infra-
red, ultrasonic, or laser-based sensors; GPS; inductive
or capacitive methods; etc.);

[1073] 10) Second lock/latch: so as to secure the com-
ponent;

[1074] 11) Status: deployed;

[1075] 12) Warning: not engaged properly and/or crash;

[1076] 13) Wear: noise as indicated by a vibration
Sensor.

Interface and Ancillary Systems

[1077] Batteries comprise any number of known devices
for supplying electrical current. Typically, batteries rely on
electrochemical reactions to produce current when a load is
applied across the battery’s terminals. Within the realm of
towing and vehicle accessory devices, standardized con-
sumer batteries are used.

[1078] Batteries are made up of one or more cells in which
the electricity-producing reactions occur. These cells may be
primary (non-rechargeable), although rechargeable systems
may be more appealing to users. The voltage and other
electrical characteristics of the battery depend on the number
of cells incorporated within the battery (and their precise
orientation, e.g. in parallel or in series), as well as the
chemical composition of the materials participating in the
reaction. Common primary batteries are characterized by
their anode and cathode materials, and they may include
zinc-manganese dioxide (i.e., alkaline), lithium-manganese
dioxide, zinc-air, lithium-iron disulfide, and carbon zinc
cells. Rechargeable batteries include lithium-ion materials
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(encompassing a wide range of intercalating lithium-based
materials), nickel-metal hydride, and lead-acid cells.
[1079] Within the various accessory systems of the inven-
tion, the batteries may utilize as inputs any of the following
conditions:

[1080] 1) Active/Inactive: indicated when ignition is on
and/or the ftrailer is moving, excessive number of
components and/or excessive demand for current (i.e.,
exceeding a threshold value) results in disabling non-
prioritize components or otherwise redirecting and
reallocating available current to specific components;

[1081] 2) Current Voltage: as indicated by charging
current and battery voltage, which may be communi-
cated across the present system, particularly with
respect to low voltage indicated by multiple compo-
nents;

[1082] 3) Default: as indicated by any component, for
example, breakaway battery current when active may
be based on the number of axles, with a verification
made during periodic self-testing regimens;

[1083] 4) Faults: total current too high or low as indi-
cated by the communications device, with the commu-
nications device also reporting current and heat for
individual components and the entire system;

[1084] 5) Heat: indicative of only internal heat for this
component;

[1085] 6) Power Loss: as indicated by any component,
whether temporary or of a longer term nature, with a
warning provided to the end user;

[1086] 7) Status: amount of current in use, thereby
allowing a determination on a component-by-compo-
nent basis as to how to allocate and/or prioritize
remaining capacity;

[1087] 8) Warning: indicative of excessive current with
a resulting decision to disable certain components
and/or send requests.

[1088] Within the various accessory systems of the inven-
tion, the batteries may provide as outputs any of the fol-
lowing conditions:

[1089] 1) Active/Inactive: indicated as active when load
is connected, with current varying according to the load
so that the current may be monitored and communi-
cated to other components;

[1090] 2) Current Voltage: battery charged or charging;

[1091] 3) Default: output voltage at a nominal 13.5
volts;

[1092] 4) Faults: deep discharge, which may be com-

municated to other components;

[1093] 5) Heat: thermistor and electronics;

[1094] 6) Load: battery connected to load and supplying
current;

[1095] 7) Location: as indicated by GPS;

[1096] 8) Status: amount of current in use, thereby

allowing a determination on a component-by-compo-
nent basis as to how to allocate and/or prioritize
remaining capacity, low or high voltage, too much
current drawn;

[1097] 9) Warning: indicative of low charge, short cir-
cuit, and/or failure to charge;

[1098] 10) Wear; performance will deteriorate with age
and charge cycling, so as to provide dead battery
detection.
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[1099] The system also incorporates various communica-
tions devices.
[1100] Generally speaking, these communications devices

may utilize as inputs any input from any component above
could also be provided as an input by the communications
device. As non-limiting examples, such inputs could
include:

[1101] 1) ABS; can come from CAN, OBD II, Wheel
speed, TPMS, Radar, Camera, GPS, Pedal sensor, TBC
etc.

[1102] 2) Active/Inactive: IGNITION, TBC, Converter,

Jack, Trailer Brakes, 5% wheel, Gooseneck, Pin Box,
Coupler, Sway, Weight Distribution, Hitches, Cargo
Carrier, Roof Rack, Securing Systems, Winch, Batter-
ies, Breakaway System, TPMS,

[1103] 3) Actuate; Travel position of Jacks, Jaw Posi-
tion, pin Indicator of 5% wheel, Ball position of Goose-
neck, Latch mechanism and angle of pin box to trailer
in pin Box, Engagement lever angle with respect to the
hitch ball, relative force fore and aft of coupler to
measure braking and acceleration in coupler, Oblong
hole in hitch bar connection, motion relative to roof in
cargo carrier, add all

[1104] 4) Air Ride; Air pressure in 5% wheel, Goose-
neck and Pin Box,

[1105] 5) Angle; Brake Control mounting angle from
TBC, Tilt sensor in jack, 5 wheel, Gooseneck, Pin
Box, Coupler, Sway angle from gyro or accelerometer
at ball/coupler or camera behind back of truck in the
center, Tilt sensor in hitch bar, cargo carrier, Angle
sensor in Ramp, Angle Sensor to measure head move-
ment in 5% wheel, Pin Box and coupler

[1106] 6) Auto Dimming: CAN or ambient light sensor
in Brake Control,

[1107] 7) Auto Inflate: Air pressure from 5% wheel,
Gooseneck or Pin Box

[1108] 8) Biometrics: Using camera for retina scan or
fingerprint scanning

[1109] 9) Boost; From TBC via user setting or from
calculations by server or TBC or other master control-
ler based on trailer weight, number of axles, truck type,
weather, brake condition.

[1110] 10) Brake Intent: From Brake pedal, Brake fluid
pressure or hitch bar pressure. Also from strain gage,
force gage, displacement sensor at 5% wheel, hitch bar,
gooseneck, Pin box, coupler, sway module etc.

[1111] 11) Brake Output: from TBC, Sway module,
Trailer Brakes.

[1112] 12) Charging Status: From Battery or Breakaway
system.
[1113] 13) Collision Sensor: Accelerometer in TBC,

Hitch Bar, Sway module or any device or camera.

[1114] 14) Connect/Disconnect: Resistive and Inductive
test by TBC, Sway Control, Trailer Brake module,
Breakaway system. Current measurement for Jack. Jaw
and indicator position for 5% wheel, gooseneck, Pin
box. Current sense in jaws movement motor, sensor in
hitches to sense that the pin is inserted, current in
coupler motor, current in winch motor, lack of com-
munication with camera.

[1115] 15) Crash Detection Accelerometer in TBC,
Sway control or any device, Force or strain gage sensor
in 5% wheel, gooseneck, hitch, hitch bar, coupler, or any
device
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[1116] 16) Current Voltage: Input of battery voltage and
current from other devices—used to detect low battery
condition or excessive current situation TBC, Battery,
Trailer Brakes, Converter, Jack, Battery etc.

[1117] 17) Deceleration/Acceleration: Deceleration or
acceleration from GPS or wheel speed will correlate to
the accelerometer. Input comes from TBC, Sway con-
trol, TPMS or any device with those sensors. Decel-
eration or acceleration from any device indicates that it
is moving. This can be used to wake up some devices.

[1118] 18) Default:

[1119] 19) Effort

[1120] 20) Engagement (Mechanical)

[1121] 21) EOH/Electric Mode

[1122] 22) Faults

[1123] 23) Gain: From TBC via user setting or from

calculations by server or TBC or other master control-
ler based on trailer weight, number of axles, truck type,
weather, brake condition

[1124] 24) Heat

[1125] 25) High Pin

[1126] 26) Image

[1127] 27) Lamp Type

[1128] 28) Lane Change

[1129] 29) Level

[1130] 30) Load

[1131] 31) Location

[1132] 32) Lube

[1133] 33) Noise

[1134] 34) Operational Frequency
[1135] 35) Power Loss

[1136] 36) Pressure

[1137] 37) Proximity

[1138] 38) PWM/Multiplex
[1139] 39) Second lock/latch
[1140] 40) Status

[1141] 41) Vertical Deceleration
[1142] 42) Warning: Trailer not connected from TBC,

Converter. Low tire pressure from TPMS, not engaged
from 5% wheel, gooseneck, pin box, coupler, hitch.
Crash warning. too much wear warning from brakes,
etc. Excessive current—overload or short from TBC,
Converter, Breakaway, Trailer Brakes. Short to ground
from Jack, winch, TBC, converter, 5% wheel jaw motor,
gooseneck, pin box, weight distribution system or any
system with motor or power drive.

[1143] 43) Wear
[1144] 44) Wheel Speed
[1145] Throughout the system, the communications

devices may provide as outputs any output from any com-
ponent above could also be provided as an output by the
communications device. As non-limiting examples, such
outputs could include:

[1146] 1) Active/Inactive: TBC, jacks, 5% wheel,
Gooseneck, Pin Box, Coupler, Sway, Weight distribu-
tion, Hitches, Hitch Bar, Cargo Carrier, Roof Rack,
Security Systems, Converter, Winches, batteries, break-
away System, TPMS, Trailer Brakes, Cameras,
Ramp—all communicate whether they are active or
inactive. For example, the TBC is active when either
brakes are active or manual lever is pushed. The output
of TBC is nonzero in either case.

[1147] 2) Actuate

[1148] 3) Air Ride
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[1149] 4) Angle

[1150] 5) Auto Dimming

[1151] 6) Auto Inflate

[1152] 7) Biometrics

[1153] 8) Boost

[1154] 9) Brake Intent

[1155] 10) Brake Output: The brake output is generated

by TBC, Sway control and is present at the Trailer
Brakes. All of them communicate the details of the
output to the communication device. This will include
how much voltage is intended to be sent to the brakes.
The Brakes in turn communicate how much voltage it

received.
[1156] 11) Charging Status
[1157] 12) Collision Sensor
[1158] 13) Connect/Disconnect
[1159] 14) Crash Detection
[1160] 15) Current Voltage
[1161] 16) Deceleration/Acceleration
[1162] 17) Default
[1163] 18) Effort
[1164] 19) Engagement (Mechanical)
[1165] 20) EOH/Electric Mode: The user input will

inform the communication device the type of trailer and
number of axles. The TBC will detect the load and
communicate what it found for load—electric or EOH
and including number axles to the communication

device.
[1166] 21) Faults
[1167] 22) Gain

[1168] 23) Heat: Overheated status of devices that have
power drive components and are likely to get hot is
communicated to the communication dev. The therm-
istor or thermocouple senses the temperature. The
devices like TBC, Jack, 5" wheel, gooseneck, Sway
control, Weight Distribution, Hitch bar, Securing Sys-
tems, Converters, Winches, batteries, Breakaway sys-
tem, TPMS, Trailer Brakes, Camera etc. will commu-
nicate the heat status to the communication dev.

[1169] 24) High Pin
[1170] 25) Image
[1171] 26) Lamp Type
[1172] 27) Lane Change
[1173] 28) Level
[1174] 29) Load
[1175] 30) Location
[1176] 31) Lube
[1177] 32) Noise
[1178] 33) Operational Frequency
[1179] 34) Power Loss
[1180] 35) Pressure
[1181] 36) Proximity
[1182] 37) PWM/Multiplex
[1183] 38) Second lock/latch
[1184] 39) Status
[1185] 40) Vertical Deceleration
[1186] 41) Warning
[1187] 42) Wear
[1188] 43) Wheel Speed
[1189] Information storage devices are another key aspect

of the system. These systems include cloud-based storage,
internet or private party servers, hard disk drives, portable
storage media (e.g., thumb drives), or any other, similar
electronic storage device. The information storage device
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may also generate information with respect to logging the
access or other acquisition of inputs and outputs associated
with the device. Any of the aforementioned inputs and
outputs associated with any of the other components in this
disclosure may serve as inputs and/or outputs. For the sake
of clarity, these will include any combination of the follow-
ing (as they may be defined/contemplated anywhere in this

disclosure):
[1190] 1) ABS
[1191] 2) Active/Inactive
[1192] 3) Actuate
[1193] 4) Air Ride
[1194] 5) Angle
[1195] 6) Auto Dimming
[1196] 7) Auto Inflate
[1197] 8) Biometrics
[1198] 9) Boost
[1199] 10) Brake Intent
[1200] 11) Brake Output
[1201] 12) Charging Status
[1202] 13) Collision Sensor
[1203] 14) Connect/Disconnect
[1204] 15) Crash Detection
[1205] 16) Current Voltage
[1206] 17) Deceleration/Acceleration
[1207] 18) Default
[1208] 19) Effort
[1209] 20) Engagement (Mechanical)
[1210] 21) EOH/Electric Mode
[1211] 22) Faults
[1212] 23) Gain
[1213] 24) Heat
[1214] 25) High Pin
[1215] 26) Image
[1216] 27) Lamp Type
[1217] 28) Lane Change
[1218] 29) Level
[1219] 30) Load
[1220] 31) Location
[1221] 32) Lube
[1222] 33) Noise
[1223] 34) Operational Frequency
[1224] 35) Power Loss
[1225] 36) Pressure
[1226] 37) Proximity
[1227] 38) PWM/Multiplex
[1228] 39) Second lock/latch
[1229] 40) Status
[1230] 41) Vertical Deceleration
[1231] 42) Warning
[1232] 43) Wear
[1233] 44) Wheel Speed

User Interface Units

[1234] Any component, including the master control, may
incorporate a user interface to obtain inputs from the user, to
provide information (warnings, status, faults, etc.) to that
user, and to generally realize further efficiencies for the
entire system. These interface items may take a variety of
forms, including but not limited to any combination of the
following well-known mechanisms:
[1235] 1) Liquid crystal display units, cathode ray
tubes, light emitting diodes displays and other video
projection devices;
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[1236] 2) Touch screens associated with the aforemen-
tioned video devices;

[1237] 3) Dedicated buttons, switches, and/or knobs
that may be indicative of preset conditions or respon-
sive to options projected by a video device;

[1238] 4) Dedicated status lamps or light emitting
diodes;

[1239] 5) Keyboards and numeric keypads;

[1240] 6) Tactile response mechanisms, such as vibra-

tion pads or mechanisms, braille and/or other similar
indicating systems; and

[1241] 7) Voice-activated operations, including appro-
priate microphones, speakers, and associated proces-
sors/software, for voice-activated commands, synthe-
sized speech, and/or other audible feedback.

Control System

[1242] The master control for the system will be a device
that effectively coordinates and determines final actions and
status for the system. However, the system may not use a
master control for a specific component to act. The specific
components may communicate amongst one another, such
as being part of a mesh network, and may act based upon the
information flowing therebetween.

[1243] A de facto control system may be inherently estab-
lished by utilizing standard software protocols in all or
selected components of the electrical, connection, accessory,
and/or interface systems. In this regard, the end user may not
necessarily have a graphic user interface or other tangible
device representing the control system, but the coordinated
and seamless interaction of the components would effec-
tively serve as such a system. In this scenario, further
enhancements could be realized by permitting a communi-
cations device to effectively act as a control panel or
dashboard, by way of an application uploaded onto the
device that enables such actions.

[1244] Whatever form the control system takes, the ulti-
mate intent is to provide the end user with an integrated
means of monitoring and interacting with all of the compo-
nents in the present system. In this regard, the control system
may display any warning, status, and default setting for each
component in the system, and it may further aggregate these
warnings, statuses, and defaults to generate additional
instructions and recommendations for the user. In some
instances, these instructions and recommendations could be
automatically implemented, particularly to the extent the
action relates to safety (e.g., engaging the brakes and extend-
ing the jacks to avoid unintended movement of a trailer,
etc.).

Other Components Potentially Associated with the System
[1245] Original equipment brakes provided by the vehicle
manufacturer may incorporate specific features, such as
anti-lock functionality, that generate additional signals and
information that can be useful to the present system. These
features may be accessed by connecting appropriate com-
ponents to the on board diagnostics and/or controller area
network.

[1246] On-board diagnostics systems (OBD) are systems
provided by vehicle manufacturers to identify and share
operational information about the vehicle across its various
systems. Depending upon the vehicle manufacturer, it may
be possible for end users to easily tie into this system in
order to monitor, leverage, and reproduce signals and con-
ditions inherent in the OBD for use in the present system.
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[1247] Controller area network (CAN) bus is the commu-
nications line provided by the vehicle manufacturer. As
above, it provides a potential access point by which end
users can potentially tap into existing vehicle infrastructure.

Example 1

[1248] A data collection system and a communication
system related to various types of towing systems and
assemblies are contemplated. In particular, FIG. 1 illustrates
a network system architecture 100 that includes a commu-
nication framework 106 for collecting, processing, and
communicating data. In combination with interface device
102, the communication framework 106 allows data to be
sensed at a particular towing system, including a trailer
and/or any number of accessories, and/or assembly device
module 110 of the towed and towing vehicles. An interface
device 102 may be in communication with a computer/
processor 104 by way of the communication framework 106
such as the internet, network, or cloud as is generally known
in the art or as may be developed in the future. The processor
104 and communication framework 106 of the system
architecture 100 may also include on on-line web server. The
interface device 102 may be a computer, smartphone, tablet,
television, laptop, or other device that is accessible by the
user to access a website application. The towing system
device modules 110 may be in communication with the
computer/processor 104 by way of the communication
framework 106.

[1249] The computer/processor 104 of the network system
100 may include a database that is configured to receive the
sensed data from at least one towing system device module
110. Sensed data may be collected through the communi-
cation framework 106 and stored at the database maintained
within the computer/processor 104. The collection of sensed
data may then be processed to identify various data sets. The
data sets may then be communicated to the interface device
102 and/or other aspects of the system, such as assembly
device module 110.

[1250] As illustrated by FIGS. 2 and 3, the device modules
110A-110G associated with the particular towing system and
accessories, may be located on the towed vehicle 10 or the
towing vehicle 12. The towing systems and accessories may
include, but may not be limited to, a brake controller, a sway
module, a jack assembly, a fifth wheel hitch, a gooseneck
hitch, a pin box assembly, a coupler, and a weight distribu-
tion assembly. The device module representing each of the
identified towing systems may be positioned at various
locations of the towed 10 or towing vehicle 12.

[1251] The device module 110 may be a sensor or other
data gathering device associated with one or more of the
towing systems and/or accessories. The device module 110
may include a transceiver configured to transmit and receive
information through the communication framework 106, in
a wired or wireless configuration. Optionally, the network
may enable communication between at least one internet-
accessible website. A “network” can include, but is not
limited to, broadband wide-area networks such as cellular
networks, local-area networks, wireless local-area networks
(e.g., Wi-Fi), and personal area networks, such as near-field
or short-distance communication networks including BL.U-
ETOOTH®. Communication across a network may include
packet-based communications, radio and frequency/ampli-
tude modulations networks, and any of the other protocols
identified herein. Communication may be enabled by hard-
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ware elements called “transceivers.” Transceivers may be
configured for specific networks and a user equipment
device may have any number of transceivers configured for
various networks. For instance, a smart phone may include
a cellular transceiver, a Wi-Fi transceiver, a BLUETOOTH®
transceiver, or may be hardwired. In those embodiments in
which it is hardwired, any appropriate kind or type of
networking cables may be utilized. For example, USB
cables, mobile phone adapters, dedicated wires, coaxial
cables, optical fiber cables, twisted pair cables, Ethernet,
HDMI and the like.

[1252] This arrangement, particularly to the extent mul-
tiple transceivers are incorporated, gives rise to the possi-
bility of a “mesh network.” This network exists among the
various devices associated with system 100, and it acknowl-
edges that any number of devices embodying that system
may communicate seamlessly with one another without the
need for specific user intervention or intervention of a
master controller, user interface, or electronic storage
device. The mesh network helps to enable many of the
automated features of the disparate devices/components
comprising the system 100.

[1253] Examples of such wireless configuration may
include, but is not limited to, various radio access network
(RAN), e.g., Wi-Fi, global system for mobile communica-
tions, universal mobile telecommunications systems, world-
wide interoperability for microwave access, enhanced gen-
eral packet radio service, third generation partnership
project long term evolution (3G LTE), fourth generation
long term evolution (4G LTE), third generation partnership
project 2, BLUETOOTH®, ultra mobile broadband, high
speed packet access, xth generation long term evolution, or
another IEEE 802.XX technology. Furthermore, embodi-
ments may utilize wired communications.

[1254] The interface device 102 may include a user inter-
face 120 as shown in FIG. 1 and elsewhere. The interface
device may be in communication with the communication
framework in a wired or wireless configuration. In embodi-
ments, the interface device 102 may be various access
devices, which may include a smart phone, laptop, in-
vehicle device, or separate interface device that retrieves/
transmits diagnostic data/information, and other data/infor-
mation to/from the towing systems via the wired or wireless
network. In one embodiment, the interface device 102 may
use a long-range wireless interface to communicate diag-
nostic and related information to the central host computer
104, and to receive related information from same.

[1255] More specifically, in one embodiment, the inven-
tion includes a system featuring: 1) a controller; 2) a
diagnostic system configured to receive diagnostic informa-
tion from a host towed or towing vehicle; 3) a position-
locating system configured to determine the towed or towing
vehicle location information; 4) a communication interface
configured to send additional information to a peripheral
system, and 5) any number of transceivers configured to
receive and/or transmit information through network such as
a wireless transmitter communicating to a wireless network
to an Internet-accessible website.

[1256] In certain embodiments, the interface device 102
can include a controller and a display, such as a touchscreen,
an LED or LCD, or any other type of known or future
developed display device. In this case, the controller may
feature machine-readable computer code, e.g., firmware,
which controls the display. For example, the computer code
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can be configured to render a text message on the display.
The text message can be sent from the Internet-accessible
website, or from a cellular telephone or the processor 104.
The display may be configured to mount inside the vehicle.
In various embodiments, the interface device 102 may
include a graphics display.

[1257] In other embodiments, the interface device 102
may feature a voice interface that receives audio information
and sends the information to the wireless transmitter. For
example, the access device can be a smartphone that con-
tains a Bluetooth® transceiver configured to send informa-
tion to and receive information from the network of towing
systems. Alternatively, the access device includes the Blu-
etooth® transceiver, e.g. it is mounted on an internal circuit
board. In still other embodiments, the interface device
includes a short- or long-range wireless transmitter, e.g. a
transceiver operating a Bluetooth®, 802.11, part-15, infra-
red wireless protocol, or other wired or wireless communi-
cation protocol.

[1258] The towing system device modules 110A-110G
may be a data collection device, a data communication
device, or both. The modules may include a data-gathering
portion, a data-transmitting portion that transmits the infor-
mation, and a power management portion that supplies
power to the module as needed. The data may be transmitted
to a processor 104 that may manage communication with
each modules and interface device. The processor runs
firmware that receives and processes an incoming data
message, and may acknowledge, interpret, process prospec-
tive outputs, and transmit the data through the network. The
processor 104 additionally receives and processes diagnostic
information from modules 110. For example, the processor
can process diagnostic data as more specifically identified
below.

[1259] The processor 104 may store firmware, pre-pro-
cessed diagnostic data, and/or post-processed diagnostic
data in a memory or in a cloud system. The memory may
also store a file-managing operating system or database that
runs on the processor. During operation, the memory can
additionally function as a “data logger” where diagnostic
and functional data may be captured at high rates (e.g.,
periodically at intervals ranging anywhere from 1 to 500
milliseconds, with 4 and 200 milliseconds being preferred
rates) and then read out later.

[1260] With firmware, the processor 104 formats informa-
tion into unique packets and serially transfers these packets
to a wireless modem or the like (such communication
protocols may include any known or future developed
communication protocol, including, without limitation,
TCP/IP. Each formatted packet may include, e.g., a header
that describes its destination and the wireless modem’s
numerical identity (e.g., its “phone number”) and a payload
that includes the information. For example, the packets can
include diagnostic or functional data information or other
information. Once transmitted, the packets propagate
through the network, which delivers them to an Internet-
accessible website.

[1261] More specifically, the following features may be
performed by various towing system and/or accessory
device modules 110A-110G. The data collected may then be
communicated through the communication framework 106.
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[1262] As a Data Collection Device:

[1263] Fifth Wheel Hitch/Gooseneck Coupler and Ball
110A:

[1264] The fifth wheel hitch or gooseneck coupler and ball

modules 110A may sense and collect various data param-
eters related to the function of a fifth wheel hitch or
gooseneck coupler and ball and/or the conditions under
which such operates. By way of a non-limiting example, the
module 110A may perform warranty or diagnostic type data
collection as it relates to cycles, load, trip data, vibration
profile, misuses occurred such as loading with jaws closed
or goose accident, age, trailer weight, a log of operational
conditions (e.g., sway), and additional sensor information.
This information may be utilized for any purpose, such as to
determine if a repair is covered by a warranty or was the
result of misuse.

[1265] Coupler 110B:

[1266] The coupler module 110B may sense and collect
various data parameters related to the function of a coupler
and/or the conditions under which such operates. By way of
a non-limiting example, the module 110B may perform
warranty or diagnostic type data collection as it relates to a
coupler safety pin, whether the coupler is connected or
disconnected, load, usage, vibration profile, and misuse or
wear.

[1267] Jack Assemblies 110C:

[1268] The jack assembly module 110C may sense and
collect various data parameters related to the function of a
jack assembly and/or the conditions under which such
operates. By way of a non-limiting example, the module
110C may perform warranty or diagnostic type data collec-
tion as it relates to load, cycles, position of the jack (ex-
tended or retracted), trailer weight, level, travel, pivot, and
lubrication, as well as perform automatic user convenience
functions such as activating a light in dark/night-time con-
ditions.

[1269] Sway Controller 110D:

[1270] The sway controller module 110D may sense and
collect various data parameters related to the function of a
sway controller and/or the conditions under which such
operates. By way of a non-limiting example, the module
110D may perform warranty or diagnostic type data collec-
tion as it relates to road profile data, wheel speed, number of
occurrence of sway control, the magnitude of occurrence of
sway control, trailer conditions, gain, load, pin weight, and
number of times a warning message is provided to the user.
[1271] Brake Controller 110E:

[1272] The brake controller module 110E may sense and
collect various data parameters related to the function of a
brake controller and/or the conditions under which such
operates. By way of a non-limiting example, the module
110E may perform warranty or diagnostic type data collec-
tion as it relates to fault codes and occurrences, settings
related to gain or boost (including determining whether they
are appropriate for the trailer weight and truck type sensed
or indicated to the system), percent output habits of the
vehicle operator including time or general usage, trip data,
mode usage, age, vibration profile, and additional sensor

usages.
[1273] Pin Box 110F:
[1274] The pin box module 110F (FIG. 3) may sense and

collect various data parameters related to the function of a
pin box and/or the conditions under which such operates. By
way of a non-limiting example, the module 110F may
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perform warranty or diagnostic type data collection as it
relates to load, cycles, auto inflate or deflate occurrences,
connection, disconnect, trip data, and vibration profile.
[1275] Weight Distribution 110G:

[1276] The weight distribution module 110G may sense
and collect various data parameters related to the function of
a weight distribution assembly and/or the conditions under
which such operates. By way of a non-limiting example, the
module 110G may perform warranty or diagnostic type data
collection as it relates to cycles, load, usage, pads, profile,
number of bar disconnects, clips, and trip data such as turns.

[1277] As a Data Communication Device:

[1278] Fifth Wheel Hitch and Gooseneck Coupler and
Ball 110A:

[1279] The fifth wheel hitch and gooseneck coupler and

ball module 110A may communicate various data param-
eters related to the function of a fifth wheel hitch or
gooseneck coupler and ball and/or the conditions under
which such operates. By way of a non-limiting example, the
module 110A may communicate data to identify goose pop
up, connection of jaws, and second lock latch status. Further,
the modules 110A may communicate diagnostic status such
as hitch pin, load, and disconnect status. Additional sensed
parameters may include usage, wear, safety chain engage-
ment, actuation is open or closed, proximity to cab/trailer
and connection or disconnection.

[1280] Coupler 110B:

[1281] The coupler module 110B may communicate vari-
ous data parameters related to the function of a coupler
and/or the conditions under which such operates. By way of
a non-limiting example, the module 110B may communicate
data to identify connection status or the status of a second
lock or catch. Further, the module 110B may communicate
diagnostic status such as load, and disconnect status. Addi-
tional sensed parameters may include usage, wear, proxim-
ity to cab/trailer, connection or disconnection, and safety

pin.
[1282] Sway Controller 110C:
[1283] The sway controller module 110C may communi-

cate various data parameters related to the function of a sway
controller and/or the conditions under which such operates.
By way of a non-limiting example, the module 110C may
communicate data to identity outputs. Further, the module
110C may communicate diagnostic status such as if and/or
when a sway event is in progress or has occurred. Additional
sensed parameters may include when and/or if a warning/
safety sway condition exists and wheel speeds at the time of
the condition.

[1284] Jack Assemblies 110D:

[1285] The jack assembly module 110D may communi-
cate various data parameters related to the function of a jack
assembly and/or the conditions under which such operates.
By way of a non-limiting example, the module 110D may
communicate data to identify position, load, and effort.
Further, the module 110D may communicate diagnostic
status such as cycles. Additional sensed parameters may
include jail failure, wear/cycle, lubrication, electrical drive
position or level, warnings for load or overload conditions,
assist in hookup, and proximity related to jack stow or work
positions.

[1286] Brake Controller 110E:

[1287] The brake controller module 110E may communi-
cate various data parameters related to the function of a
brake controller and/or the conditions under which such
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operates. By way of a non-limiting example, the module
110E may communicate data to identify electric over
hydraulic dimming (EOH), configuration, outputs, boost,
and gain. Further, the module 110E may communicate
diagnostic status such as faults (e.g., open ground, short to
ground, short to V., overload, etc.), and current voltages.
Additional sensed parameters may include warning or safety
conditions such as power loss, connection or disconnection,
and default. Further communicated data may include sensor
inputs for heat, wheel speed, and brake effort.

[1288] Pin Box 110F:

[1289] The pin box module 110F may communicate vari-
ous data parameters related to the function of a pin box
and/or the conditions under which such operates. By way of
a non-limiting example, the module 110F may communicate
data to identify connection status, articulation proximity, and
air ride. Further, the module 110F may communicate diag-
nostic status such as air bag failure, disconnection, load,
high pin, and pressure. Additional sensed parameters may
include auto inflate/deflate, load, tire pressure monitoring
system (TPMS), and proximity.

[1290] Weight Distribution 110G:

[1291] The weight distribution module 110G may com-
municate various data parameters related to the function of
a weight distribution assembly and/or the conditions under
which such operates. By way of a non-limiting example, the
module 110G may communicate data to identify a load, and
a level. Further, the module 110G may communicate diag-
nostic status such as load, conditions, bar disconnect status,
and friction pad wear. Additional sensed parameters may
include usage, wear, load at head/base, level, proximity,
missing clips, and special relationship to other assemblies
such as motorized systems including jack assemblies.
[1292] Provided is an exemplary the data collection and
communication system of the present disclosure. The pres-
ent disclosure, however, is not limited to this example. The
present teachings may include any combination of each of
the components described above and below. For the sake of
brevity not every combination is disclosed, but is contem-
plated by the present teachings. In this embodiment, a brake
controller, such as one disclosed by commonly owned U.S.
Pat. No. 8,789,896 with is incorporated by reference, has
been configured to communicate and collect data related to
its use and performance. The brake controller has been
configured to collect data and communicate data to a smart-
phone via a wireless Bluetooth connection as illustrated by
the various screenshots of FIG. 8 and Attachment A. Attach-
ment A accompanies this application and illustrates various
data inputs that may be collected from the brake controller
module 110E to a display 102 such as a smartphone or other
application on a mobile device. Notably, this disclosure
contemplates that similar types of data may be collected by
the various other modules 110A, 110B, 110C, 110D, 110E,
110F, and 110G and communicated to a smartphone or other
device through the network, via wired or wireless connec-
tions as described herein.

[1293] What has been described above includes examples
of the present specification. It is, of course, not possible to
describe every conceivable combination of components or
methodologies for purposes of describing the present speci-
fication, but one of ordinary skill in the art may recognize
that many further combinations and permutations of the
present specification are possible. Each of the components
described above may be combined or added together in any
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permutation to define the data collection and communication
system of the present disclosure. Accordingly, the present
specification is intended to embrace all such alterations,
modifications and variations that fall within the spirit and
scope of the appended claims. Furthermore, to the extent
that the term “includes” is used in either the detailed
description or the claims, such term is intended to be
inclusive in a manner similar to the term “comprising” as
“comprising” is interpreted when employed as a transitional
word in a claim.

Example 2

[1294] FIGS. 9 through 13D illustrate various embodi-
ments of the invention. In particular, specific interactions
between specific components are shown in flowchart format
so as to highlight specific functions. It will be understood
that these interactions and components may be incorporated
into a system with additional components, all as disclosed
above.

[1295] For example, FIG. 9 indicates the specific flow of
actions between the trailer brake controller and the jack. It
may be possible to couple these components—using these
precise actions/functions—with other aspects, such as a tire
pressure monitoring system or a securing system. These
additional components may add additional functionality but
without altering or diminishing the specific sequence illus-
trated in FIG. 9.

[1296] The specific embodiments contemplated by these
examples are intended as non-limiting. Also, conventional
aspects of flowcharts will be appreciated by those of skill: as
an example, diamond-shaped boxes in the drawings repre-
sent decision points (or, in some cases, yes-no determina-
tions made by data provided by the present system and/or the
components in question), while the arrows illustrate the
progression of events. The Bluetooth symbol (*) generally
indicates wireless communication between the components
in all of the subgroupings of this Example 2, although this
contextual use is not intended to limit the invention only to
the use of Bluetooth protocols.

Example 2A

[1297] FIG. 9 illustrates how the Trailer Brake Controller
TBC leverages sensed data and inputs to exert control over
the jack without the need for independent user intervention.
TBC receives input or sensed data, preferably in a wireless
fashion, to continually verify coordinated operation of the
system. Preliminary steps 900 are devoted to determining
whether the wheels of the vehicle are in motion, potentially
by receiving the status of the ignition from the on board
diagnostics or based upon the observed wheel speed from
any of the system components. The engagement status of the
connection device (e.g., the kingpin of the fifth wheel hitch
from a sensor located on that component) is also verified.

[1298] As noted in block 910, if the ignition is on and/or
the speed is not equal to zero (either indicated forward
motion or unintended backwards rolling of the vehicle
and/or trailer), a negative indication to those conditions
reverts the system back to step 900 and continues in a loop
to ensure real-time status and operation. If movement or
ignition is present, kingpin engagement is also verified in
step 910. If the kingpin is not engaged, actions 920 (both
preferably wireless) are initiated to create an output to
extend the jack and to warn driver via the brake controller
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unit display or interface (e.g., audible warning). Conversely,
if the kingpin is engaged, a jack retraction output is gener-
ated in step 930 to continually confirm safe operation of the
overall system. Such automatic communication between
devices is an example of a “mesh network™ in which the
components may interact seamlessly, while providing status
updates or other information to the user.

Example 2B

[1299] FIG. 10 shows how operation of the trailer brake
controller TBC may be coordinated with the trailer brake
unit TB. In preliminary step 1000, stoplight or manual
control is confirmed as active. If these items are inactive, the
system will function on a continual loop until such action is
verified, resulting in a seamless, continuous approach to
operation.

[1300] Step 1010 involves the calculation of a trailer brake
control output based on sensed data (or inputs) indicative of
deceleration, braking effort, gain, speed, boost, and/or a
correction factor reflecting any number of variables that may
be outside of the norm (e.g., in response to weather condi-
tions, trailer weight, level, etc.). This output is communi-
cated as voltage V2 to the trailer brake unit, preferably via
a hardwired connection to minimize any unintended failures
and, more generally, to ensure the safest and most secure
mode of operation between these critical units. Finally, this
step also involves receipt of communication from the trailer
brake unit.

[1301] Step 1030 verifies whether feedback was received
from the brake unit via step 1010. As with other aspects of
the system, a negative response initiates periodic verification
in of step 1030 to ensure continuous and seamless operation.
[1302] In the event feedback is detected in step 1030, step
1040 stores any new information, such as an updated cor-
rection factor (which addresses voltage drop in the wires or
connections caused by heavy current and wire resistance, as
one example and is calculated, for example, by the trailer
brake controller based on V,, V,, and I,) or other inputs
from the trailer brakes. Step 1040 also returns operation
back to step 1000 to verify the appropriate correction factor
(and/or other data received) is incorporated into future
operation of the system.

[1303] As noted above trailer brakes TB receive voltage
V2 from the trailer brake controller. Step 1050 determines
whether the voltage so received is stable by comparing it
against voltage V,, for a fixed period of time, such as 0.6
seconds (or any range from 0.1 to 1.0 seconds), Voltage V2
and current 12 are established and the brake unit TB calcu-
lates the number of axles for braking in step 1060. Finally,
the unit TB compares the calculated number of axles against
a default setting or input provided by another system com-
ponent and sends a warning output to all components as
appropriate to the circumstances. In either case, this final
step 1070 produces an output, preferably communicated
wirelessly, to reflect V2, 12, and the number of axles back to
the brake controller TBC and, possibly, other system com-
ponents, possibly relying on a mesh network.

Example 2C

[1304] FIG. 11 illustrates potential ways in which the
communications device COMM DEYV of the system may be
utilized, particularly with respect to setting up the system
(possibly including default settings for a variety of compo-
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nents). Preliminary inputs are verified in step 1100, includ-
ing the selection of the application and other user inputs.
Information about the vehicle, the number of axles, the
tongue weight of the trailer, the overall trailer weight, and
other pertinent information is solicited and entered through
a corresponding number of different menus in step 1110. It
will be understood that additional information can be input
in this manner.

[1305] Based at least in part upon the data entries from
step 1110, the communications device COMM DEV gener-
ates appropriate outputs to the trailer brake controller TBC
and other system components, preferably via a wireless
connection, in step 1120. Also, this data may be output to the
memory inherent to any component(s) and/or information
storage device associated with the system and/or internet or
third party based service or server that is external to the
system.

[1306] The storage device may compile data from several
different trailers to come up with statistical information. It
can identify parameters out of normal values and send
messages/warnings/cautions to the pertinent towing systems
and to the manufacturer. For example, if the gain is too low
for the weight of a trailer being towed by a relatively
lightweight vehicle/truck, that may act as a warning to the
driver about incorrect gain setting. While shown in this
particular example, this approach applies equally to all
embodiments contemplated and described herein.

Example 2D

[1307] FIG. 12 illustrates how a variety of components
may integrate in certain embodiments. Here, the interactions
of trailer brake controller TBC, fifth wheel hitch 5 Wheel,
Communications Device, Storage Device, and Jack are
shown. As noted above, wireless communication protocols
will simplify the installation and operation of these disparate
components.

[1308] As seen in step 1200, trailer brake controller TBC
obtains the ignition status, speed, and other information
from the vehicle’s on board diagnostics system I (OBDII).
This information is then output to the communications
device.

[1309] In parallel operation 1210 (i.e., the steps are inde-
pendent of one another, although the information or subse-
quent operation of the components may be iterative or
interconnected), the fifth wheel hitch checks for engagement
status of its kingpin to its jaws. This sensed data is output to
the communications device.

[1310] As indicated by parallel and/or responsive opera-
tion 1250, the communications device may, for all steps in
this process, wirelessly transmit event details, data, and/or
operational logs to a storage device for immediate or future
action, as well as to gather macro-scale data to establish
norms, warnings, caution signals, and/or status reports for
this single system or across a large number of independent
systems. In step 1220, the received inputs regarding vehicle
movement (e.g., via ignition status and/or speed) and king-
pin engagement may result in a display output 1230 indi-
cating a warning as to the fifth wheel engagement status.
Step 1230 creates appropriate outputs with respect to
extending or retracting the jack (thereby preventing the
towed product from being dropped into the vehicle). As
such, FIG. 12 further informs the processes contemplated by
FIG. 9 above. As with other examples, FIG. 12 is a type of
mesh network.
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[1311] Particularly in FIG. 12 (but also as noted through-
out this disclosure), the illustration of a fifth wheel hitch is
exemplary. Other connections devices, including but not
limited to a gooseneck and the like, could be substituted with
minimal alterations to the overall process shown herein.
These examples also illustrate how the data and status of the
different components of the distributed system (in towed and
towing vehicles) can be communicated to each other to
improve the safety and efficacy of each component and the
overall system.

Example 2E

[1312] FIGS. 13A through 13C illustrate various inter-
related actions of the trailer brake controller TBC, the
communications device, and the trailer brakes. These figures
further inform the discussion of FIG. 10 above and also
provide an example of a mesh network.

[1313] As seen in FIG. 13A, the trailer brake controller
TBC determines whether the stoplight or manual control is
active in step 1300. If these items are inactive, the system
will function on a continual loop until such action is verified,
resulting in a seamless, continuous approach to operation.
Step 1302 calculates a trailer brake controller output based
on a variety of factors, and this output may be transmitted
directly to the brakes, preferably via a hardwired connection.
[1314] Alternatively, in order to avoid potential voltage
drop across the wire, the TBC may send the calculated PWM
signal to the brake unit, which then generates the appropriate
PWM braking signals. This requires the use of trailer battery
to power the brakes. Also in this step, wireless (or other)
communication of the output may be sent to the communi-
cations device with corresponding inputs received from the
communications device to further inform the calculations in
this step. As such, step 1302 may be iterative and continu-
ously performed during operation of the trailer brake con-
troller.

[1315] FIG. 13B illustrates portions of the operation of the
communications device. Step 1310 awaits inputs, preferably
received wirelessly, from other system components. Once
received, step 1312 determines the origin of the input, with
particular distinctions made between trailer brake controller
TBC and trailer braking unit TB (additional units could be
recognized in this step, as acknowledged by the terminating
line extending from the right of these sequences). If the TBC
is indicated as active, step 1314 notes the TBC output
voltage as V1 and further a status to wait for input from the
trailer brakes TB is indicated, with the operation returning to
step 1310 until that TB input is received.

[1316] If the input from step 1312 is associated with the
trailer brakes TB, busy status is established in step 1316 (this
status may be generated and used at any step in this other
operations disclosed herein which cannot be interrupted).
Also, the received voltage and current by the trailer brakes
are noted, respectively, as V2 and 12. Lastly, the status of the
communications device is set to wait for the TBC voltage to
be received.

[1317] The voltages V1 and V2 are then checked for
equivalence in step 1318 in order to determine if the
correction factor is appropriate. An updated correction factor
may be calculated, if needed, based on V1, V2, and 12.
Finally, in step 1319, the number of axles is verified and
wireless communications, via Bluetooth and/or traditional
Wi-Fi signals, inform the trailer brake controller TBC and
provide representative data (e.g., event information, data,
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etc.) to the memory or information storage device in order
to allow for immediate or future actions, as well as to gather
macro-scale data to establish norms, warnings, caution sig-
nals, and/or status reports for this single system or across a
large number of independent systems. This macro-scale data
and system actions can also relate to preventive mainte-
nance, software status, and other similar functions.

[1318] Finally, with reference to FIG. 13C, trailer brakes
TB establish the nature of voltage in step 1320, with return
loops to see if voltage is received and, if so, if that voltage
has yet stabilized (i.e., V2>than V). In this context, V ,, is
a threshold voltage when the voltage at the brakes is stable.
Typically, V, should be greater than the first three measure-
ments, with ~0.7 seconds of delay providing enough time for
stabilizations (although any type of delay may be utilized,
those disclosed here are merely exemplary). Alternatively,
these three measurements could be used as V. This looped
approach effectively establishes a feedback loop to make
sure that the voltage reading used is not taken at a point
when the voltage is still rising. Once the voltage is received
and stable, settings for voltage V2 and current 12 are
established and the number of axles is calculated in step
1322. Step 1324 compares the calculated number of axles
against a default input and an appropriate warning output
may be produced. In either instance, V2, 12, and the number
of calculated axles are output, preferably wirelessly, to the
communication device in step 1326.

Example 3

[1319] FIG. 14 provides a generic schematic indicating the
relationship of a component 1400 within the system. Com-
ponent 1400 may be anyone of the components identified
above, including those associated with the electronics, con-
nection, accessories, and/or the master controller. Power is
received by component 1400 from a power supply 1410,
such as a battery or other power supply as noted herein.
[1320] Sensors/inputs 1420 and 1422 may originate from
sensors and/or user interfaces. These inputs are received by
the component 1400 for further use by the system. While
only two are illustrated, any number of inputs could be
generated by any number of sensors or interfaces. The
sensors may be selected from those identified herein, with
particular attention given to the desired functionality of
component 1400.

[1321] Component 1400 generates outputs 1430, 1432 that
may be transmitted to any combination of other components
(not shown) within the system. While only two are illus-
trated, any number of outputs could be generated by any
number of sensors or interfaces. These outputs may simply
pass through the data received as sensors/inputs 1420, 1422.
In the alternative, component 1400 may include logic
manipulation of the data prior to generating outputs 1430,
1432. Also, the outputs may be provided as wired or wireless
signals. In the event the latter are produce, such signals
would not necessarily be connected or directed at any single
component or direction, whereas wired connections must
necessarily lead to another component (not shown).

[1322] Separately, component 1400 is configured to pro-
vide data to one or more communications devices 1440,
1442. As with outputs 1430, 1432, these data signals may be
transmitted to the communications devices 1440, 1442 via
wired or wireless connections. Also, any numbers of com-
munications devices are contemplated even though two are
shown. Communications devices 1440, 1442 represent
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devices that are external to the system, such as internet or
third-party based servers and services.

[1323] The system and components described above
allows a plurality of towing accessory devices to work in
concert with our without human intervention. Moreover, the
system allows the gathering of information regarding the
operation of such towing accessory devices. The system may
not provide a master slave type of control. Instead, it is a
dynamic system that takes information from the various
towing accessory devices as well as other sources (available
information, user information or a combination of such) to
generate actions by the various towing accessory devices.
The plurality of towing accessory devices may communicate
directly with one another (such as in a mesh network),
through a communication device and/or through an elec-
tronic storage device. The system provides this communi-
cation to cause the towing accessory devices to act, not just
as a warning system or status indicator. While those may
occur, the action generated is part of the system. The
components of the system may include at least one or a
plurality of towing accessory devices, a master controller,
communication device, user interface and an electronic
storage device. However, some of these components may be
combined in a single device or split among multiple devices.
The system is expandable—different towing accessory
devices may be added or towing accessory devices may be
replaced with the system. The new towing accessory devices
may be easily integrated into the system. The system also
allows software, system settings or other information to be
updated such as through the electronic storage device,
master controller, communication device, or a combination
of such devices.

[1324] Further, the master controller or controller could be
a more powerful device, e.g., a trailer brake controller.
However, it is not limited to such.

[1325] Further still, the electronic storage device may take
collective information and send directions to select towing
accessory devices to act on it. The electronic storage device
may create profile data and help with optimization of
designs of the towing accessory devices. This user profile
information may provide information to the user and to the
manufacturer of the system and/or the towing accessory
devices. The system may also act as a theft deterrent device.
The system may prevent all actions on the towing accessory
devices if a biometric sensor on the system does not identify
a predetermined user, such as by way of a non-limiting
example, through a retinal detector and/or finger print detec-
tor.

[1326] The date obtained from the system may permit the
manufacturer to be more in touch with the end user. It may
allow the manufacturer to provide users with recommenda-
tions as to the settings of the various towing accessory
devices or uses of the towing accessory devices.

[1327] As used herein, the terms “component,” “module,”
“system,” “interface,” “platform,” “service,” “framework,”
“connector,” “controller,” or the like are generally intended
to refer to a computer-related entity. Such terms may refer to
at least one of hardware, software, or software in execution.
For example, a component may include a computer-process
running on a processor, a processor, a device, a process, a
computer thread, or the likes. In another aspect, such terms
may include both an application running on a processor and
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a processor. Moreover, such terms may be localized to one
computer and/or may be distributed across multiple com-
puters.

[1328] While methods may be shown and described as a
series of blocks, it is noted that associated methods or
processes are not limited by the order of the blocks. It is
further noted that some blocks and corresponding actions
may occur in different orders or concurrently with other
blocks. Moreover, different blocks or actions may be utilized
to implement the methods described hereinafter. Various
actions may be completed by one or more of users, mechani-
cal machines, automated assembly machines (e.g., including
one or more processors or computing devices), or the like.

What is claimed is:

1. A control system for active control of external vehicle
components, the control system comprising:

a trailer brake controller;

a wheel speed sensor operatively coupled with the trailer

brake controller; and

a controller in operative communication with at least one

of the wheel speed sensor and the trailer brake con-
troller to receive data with respect to the trailer brake
controller and wherein the controller processes the data
and sends a direction to act to the trailer brake con-
troller.

2. The control system of claim 1, wherein the controller
is integrated into the trailer brake controller.

3. The control system of claim 1 further comprising a user
interface operatively coupled with the trailer brake control-
ler.

4. The control system of claim 1, further comprising a
user interface, wherein the user interface comprises at least
one of the following: a smartphone, tablet, computer, and
user interface of a trailer brake controller.

5. The control system of claim 1, wherein the wheel speed
sensor is selected from the group consisting of a Hall Effect
sensor, accelerometer, and gyroscope.

6. The control system of claim 1, wherein the controller
is in operative communication with both the wheel speed
sensor and the trailer brake controller and the operative
communication is wireless.

7. The control system of claim 1, wherein the controller
receives information wirelessly from at least one of an
internet-based data server and a private party data server.

8. The control system of claim 7, wherein the information
received by the controller relates to environmental condi-
tions.

9. The control system of claim 1, wherein the controller
sends information wirelessly to at least one of an internet-
based data server and a private party data server.
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10. The control system of claim 9, wherein the informa-
tion sent by the controller relates to diagnostic information
of the trailer brake controller.

11. The control system of claim 10, wherein the at least
one of the internet-based data server and the private party
data server modifies an operating condition of the trailer
brake controller.

12. A control system for active control of external vehicle
components, the control system comprising:

a trailer brake controller;

a sensor operatively coupled with the trailer brake con-

troller; and

a controller in operative communication with at least one
of the sensor and the trailer brake controller receives
data regarding the trailer brake controller and wherein
the controller processes the data and sends a direction
to adjust either of a boost or a gain on the trailer brake
controller.

13. The control system of claim 12, wherein adjustment of
either of the boost or gain on the trailer brake controller is
done without human intervention.

14. The control system of claim 12, wherein the trailer
brake controller increases or decreases the boost.

15. The control system of claim 12, wherein the trailer
brake controller increases or decreases the gain.

16. The control system of claim 12, wherein the controller
receives information wirelessly from at least one of an
internet-based data server and a private party data server.

17. The control system of claim 13, wherein the infor-
mation received relates to weather conditions and adjust-
ment of either the boost or gain relates to the weather
condition.

18. A system comprising:

a trailer brake controller comprising a wheel speed sensor
operatively and wirelessly coupled with the trailer
brake controller;

a second towing accessory device comprising a second
sensor, the trailer brake controller and second towing
accessory devices in operative communication; and

a communication device in operative communication with
the wheel speed sensor, wherein data from the wheel
speed sensor is communicated to the communication
device and the communication device sends instruc-
tions to the second towing accessory to generate an
action for the second towing accessory device.

19. The system of claim 18, wherein the second towing

accessory device comprises a sway control device.

20. The system of claim 19, wherein the sway control
device moves to a sleep mode.
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