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ABSTRACT OF THE DISCLOSURE

A system for manipulating data is provided. Such a system comprises a host
system, a discrete portable data acquisition device for collecting the data, at least one
of a wireless wide area network (WW AN) data radio, a wireless local area network
(WLAN) data radio, and a wireless personal area network (WPAN) data radio
operably engaged with the portable data acquisition device and configured to at least
one of transmit the data to the host system, communicate with a peripheral device, and
receive data, and a memory operably engaged with the portable data acquisition
device for storing the data, the memory comprising a FLASH memory module, a

DRAM memory module, and an NVDRAM memory module. Associated systems,

devices, and methods are also provided.
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PORTABLE DATA ACQUISITION AND MANAGEMENT SYSTEM
AND ASSOCIATED DEVICE AND METHOD

BACKGROUND OF THE INVENTION
Field of the Invention

This invention relates to real-time package tracking systems, devices, and
methods and, more particularly, to portable handheld devices configured to acquire
information through multiple input interfaces and to provide acquired information to a
central computer from remote locations. The device and its method of use are
particularly useful in the field of parcel delivery and tracking. In one embodiment,
the device of the present invention incorporates improvements in the Delivery
Information Acquisition Device (DIAD) presently utilized by United Parcel Service
(UPS).

Description of Related Art

In routine package delivery services, UPS delivery drivers obtain data using a
Delivery Information Acquisition Device (DIAD). The DIAD 1s an electronic
clipboard that replaces the driver’s written documents and transmits shipment
information directly into the UPS tracking system. Because the DIAD electronically
records delivery information, it eliminates millions of sheets of paper per year and
allows UPS to capture data and electronic signatures at a major point of contact,
namely upon delivery to the recipient. Currently, more than sixty thousand delivery
personnel utilize such DIAD:s.

To capture digital recipient signatures, the DIAD contains an LCD display
having an integral (or separate) signature capture window that accepts input from a
stylus. When the customer signs in the capture window using the stylus, the signature
also appears on the LCD display. The DIAD’s capture of digitized signatures enables
these signatures to be available electronically for delivery verification. Signatures are
uploaded onto a mainframe computer that is accessible by customer service
representatives and by customers. Therefore, business customers who are connected
electronically to UPS through secure connections (e.g., via the Internet) have access
to the digitized signatures so they can pass them on to customers in response to
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customer inquiries. Similarly, when a customer asserts that a package was not
delivered, the customer (or a customer service representative) can determine 1ts exact
status; specifically, whether the package was delivered and, if so, who signed for it.

For a typical delivery, the driver identifies a package to be delivered using a
laser-scanner, built into or attached to the DIAD, to scan a bar code on the package.
Additional data collected by the DIAD upon delivery is also captured using key entry,
bar code scanning, electronic signature capture, and electronic data transfer. When a
driver collects a package from a customer, shipping information may be captured
using the DIAD by scanning a bar code on the package shipping label or by keypad
entry. As with deliveries, electronic signature capture and data transfers to the DIAD
can occur during a package pickup.

Although DIAD systems known in the art are effective, they have certain
characteristics that limit their effectiveness in tracking package information in real
time. For example, many portable electronic devices include two kinds of memory,
namely a Random Access Memory (RAM) and programmable permanent memory.
Generally, software applications are loaded, executed, and run in RAM. RAM is also
used to receive data input by the user, as well as to display the application output or
results to the user. The tasks of receiving data and displaying results are generally
performed quickly in the RAM, allowing the user to input data freely, without the
delay of storing the data in a more permanent memory. The amount of RAM
available generally contributes to the perceived speed of the device. The speed ot
most RAM configurations, however, must be balanced with the risk of losing data or
results. That is, RAM is sometimes called volatile memory because it requires a
constant supply of electrical energy to maintain 1its data. As such, if the supply of
electrical power is lost, the data in the RAM will also be lost.

Most types of permanent memory are non-volatile; that 1s, the permanent
memory retains the data even if electrical power 1s lost. Most permanent memory 1s
programmable, and thus suitable for storing software applications, and erasable, so
that the memory can be re-programmed. Generally, selected data can be purposely
stored in the permanent memory for later use. For example, the user might make ten
quick data entries into the RAM, and then later store the data entries in the permanent

memory.

In use, many portable electronic devices are subject to environmental forces,
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electronic failure, loss of power, and/or other catastrophic events that can
automatically and abruptly erase the contents of the RAM. Once the input data stored
in the RAM is lost, it cannot be recovered for storage in the permanent memory.
Thus, there exists a need in the field of portable electronic devices for a non-volatile
memory to quickly receive and store data, even in the event of a total failure of the
device from a catastrophic event, and to provide long-term storage of the data. It
would also be desirable to have an application program interface (API) for controlling
and monitoring the status of data with respect to the non-volatile memory using the
software application within the device.

Most portable electronic devices rely primarily or, in some cases, solely on a
single operating system to store and access data. An operating system such as
Windows™ CE is sometimes used in portable electronic devices. Because
catastrophic failures and loss of power often interfere with the functioning of the
operating system used in the device, there exists a need for a method of accessing
stored data independently of the operating system. This task 1s further complicated by
the variety of types of memory contained within certain portable electronic devices.
The operating system is typically used to address or assign a specific location for
storing a particular type of data. For example, the data for a particular package
delivery might be found at a particular location or electronic address within the
permanent memory of the device. Gaining access to the data without using the
operating system that assigned the electronic address 1s very difficult and represents a
current technical challenge 1n the field.

Customers with large numbers of packages to be delivered on a regular basis
typically develop a shipping database that contains information about each package.
Older portable electronic devices sometimes used a cable attachment to obtain data
from the customer’s database. This kind of direct link, however, sometimes interferes
with and/or unduly invades a customer’s private database. Also, many such
customers are configuring their existing databases to be accessible over wireless
networks.

Thus, there is a need for a portable electronic device that 1s capable of
interacting with a customer’s databases, with the customer’s permission and while
maintaining the security of the databases, without using a cable. There 1s also a need
for an application that can obtain data from the customer’s network without excessive
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interference or invasion into a customer’s private databases or local networks. There
is a further related need to provide an application program interface (API) for this
feature and to control and monitor the operation thereof using the software application
within the device.

Rechargeable battery packs have evolved, and some now include internal
devices for governing recharging and testing functions for the battery pack. For
example, a rechargeable battery may have a specific recharging station, wherein the
recharging station may include indicators for the charge status of the battery, devices
for testing the current capacity of the battery, and other functions for indicating the
operational status of the battery pack. The demands on portable electronic devices
currently in use, however, require closer management and control of the battery
recharging and monitoring functions. Thus, there 1s a need for a system having the
capacity to control and direct the recharging and testing of the battery, while the
device is in use, without relying on the charging and testing system specifically
associated with the battery pack and independent of the device. In other words, the
technical demands placed upon devices in use today require closer management of the
recharging of the battery pack. There is a related need to provide an application
program interface (API) for this feature, as well as to control and monitor the
operation thereof using the software application within the device.

The size and weight of the battery 1s a continuing technical challenge for
portable electronic devices. The advent of rechargeable batteries has increased the
predictability of battery life under various power usage conditions, but size and
weight continue to present a technical challenge for portable device designers. There
1s a need, therefore, for a battery that 1s sized to provide sufficient power to the device
during a typical work session while the user 1s away from the recharging station,
without over-sizing the battery and creating an unnecessary size and weight burden

upon the user.

Further, with regard to portable electronic devices, the increasing volume of
data that can be gathered and stored on a portable electronic device has created a need
for more efficient ways of storing and displaying data. Whereas older devices may
have been capable of storing, for example, only an item number and a date, modem
devices are capable of storing a multitude of text and numerical data about a single

item or a single delivery. Thus, there exists a need for the capability of entering and
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displaying a multitude of data in a user-friendly and easily accessible format.

The need to enter text data into portable electronic devices has also driven the
development of keypads that include every letter of the alphabet. Some designs
mimic the arrangement and shape of the typical QWERTY typewriter keyboard, while
others place the letters in alphabetical or some other order. The arrangement, size,
and shape of the letter buttons vary depending on the particular device. However, In
the field of portable electronic devices operated with two hands, there exists a need
for a keypad that will accommodate the natural range of motion of the human thumbs.
Thumb typing, to be efficient, requires not only a convenient key location but also a
design that will account for the natural movement of the device during thumb typing.
Further, because of the natural conditions in the operating environment for portable
electronic devices, there also exists a need for a keypad that will accommodate gloved
hands. In cold climates especially, the user may be wearing gloves during operation
of the device and, thus, require keys that will be usable with a gloved hand.

The increasing use of rotary switches and dials on handheld portable devices
has further created a need to develop ways to prevent accidental activation of the
roller or dial, while allowing the switches to be in locations that coincide with the
natural position of the fingers or hand. In devices that use a combination of generally-
flat buttons and rotary dials, such components should be positioned 1n the areas that
match the natural location of the hand, such that the buttons and the dial scan be
operated with minimal, 1f any, repositioning of the hand.

Many handheld devices in use today‘ provide push buttons, flat screens, and
toggle switches, all of which can be configured to substantially prevent moisture
intrusion into the device. A device with rotary switches, however, presents a unique
challenge when the device is exposed to high levels of humidity in the operating
environment. A dial for volume control, for example, or a rotary switch for scrolling
through a menu or through text on a display, must be designed to freely rotate while
not creating a vulnerable point for intrusion of environmental humidity and fluids.
Thus, there is a need to develop water-resistant rotary switches that substantially
prevent the intrusion of water and water vapor while not interfering with operation of

the switch.
A variety of belt clips and other attachment units are found 1n the field of

portable electronic devices. Many clips require the user to positively activate a lever
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or spring to disengage the electronic device from its clip. Providing a positive lock
prevents unintentional disengagement of the unit without input from the user. This
type of extracting technique, however, requires the use of two hands or at least the use
of multiple parts of the same hand. For larger electronic devices and for operating
environments where user efficiency would be a sacrificed if two hands were required,
there is a need for a clip that is capable of allowing one-handed operation. There 1s
also a need for a device holder that provides positive feedback to the user about the
engagement status of the device to the holder. Such feedback is also needed to inform
the user when the device is properly aligned for engagement, when the device has
been fully engaged, and when the device has been fully disengaged. A further need
exists for a device holder which allows the user to access and operate the device
without disengaging the device from the holder.

Industry standards developed to test the durability of containers to shock and
vibration typically provide for the container to be dropped from a measured height
such that the container is free of any rotational or horizontal velocity. This kind of
drop test is intended to subject the container to the downward force of gravity only.
Portable devices, however, are often dropped when the user 1s in motion horizontally,
such as when a user 1s walking and stumbles. Also, users sometimes exert a rotational
force against a portable device while grasping it, especially just as the device 1s being
dropped. Accordingly, there exists a need in the field of shock testing for developing
a dynamic test method and an apparatus such that the falling motion of the device
during the test will more closely resemble the dynamics observed in the actual '
operating environment.

An unsatisfied need therefore exists in the industry for a real-time package
tracking system that overcomes deficiencies in the prior art, some of which are

discussed hereln.

BRIEF SUMMARY OF THE INVENTION

Though some embodiments of the present invention are described herein 1n
terms of collecting and manipulating package tracking data, 1t will be clearly
understood that such an example 1n no way limits the applicability of the present
invention. More particularly, embodiments of the present invention may be applied to

any situation where collection and manipulation of data at a remote location and
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transmission of this data between the remote location and a central host system would
be convenient and advantageous. Moreover, in instances referring to package
tracking data, such terminology will be understood to include not only data associated
with the packages and the tracking thereof, but any other associated information,
whether related to the packages or not, including, for example, payment information,
delivery location information, customer preference information, and customer status
information. Thus, the terminology presented herein, in terms of the applicability of
the present invention, is for example only and the present invention will be
understood to have many different applications as described herein and within the
spirit and scope of the present invention.

Accordingly, the above and other needs are met by the present invention
which, in one embodiment, provides a system for manipulating data. Such a system
comprises a host system, a discrete portable data acquisition device for collecting the
data, at least one of a wireless wide area network (WWAN) data radio, a wireless
local area network (WLAN) data radio, and a wireless personal area network
(WPAN) data radio operably engaged with the portable data acquisition device and
configured to at least one of transmit the data to the host system, communicate with a
peripheral device, and receive data, and a memory operably engaged with the portable
data acquisition device for storing the data and comprising a FLASH memory
module, a DRAM memory module, and an NVDRAM memory module.

Another advantageous aspect of the present invention comprises a portable
data acquisition device for manipulating data. Such a device includes at least one data
input device for receiving data, a WWAN data radio adapted to transmit the stored
data to a discrete, remotely located mainframe data repository, and a memory for
storing the data and compnsing a FLASH memory module, a DRAM memory
module, and an NVDRAM memory module.

A further advantageous aspect of the present invention comprises a portable
data acquisition device for manipulating data, including at least one data input device
for receiving data, a memory for storing the data, and a WW AN data radio and a
WLAN data radio, wherein each data radio is adapted to at least one of transmit the
stored data to a remotely located mainframe data repository and receive data.

Still another advantageous aspect of the present invention comprises portable

data acquisition device for manipulating data, including at least one data input device
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for receiving data, a memory for storing the data, and a WWAN data radio and a
WPAN data radio, wherein each data radio is adapted to at least one of transmit the
stored data to a remotely located mainframe data repository and communicate with a
peripheral device.

Yet another advantageous aspect of the present invention comprises a portable
data acquisition device for manipulating data, including at least one data input device
for receiving data, a memory for storing the data, and a WWAN data radio, a WLAN
data radio, and a WPAN data radio, wherein each data radio is adapted to at least one
of transmit the stored data directly to a remotely located mainframe data repository,
communicate with a peripheral device, and receive data.

Another advantageous aspect of the present invention comprises a data
collection and transmission method. First information 1s collected and stored on a
portable data acquisition device including a WPAN data radio. The information 1s
then transmitted from the portable data acquisition device to an intermediate
transmission device via the WPAN data radio, wherein the intermediate transmission
device is connected to a wide area network. Thereafter, the information 1s transmitted
from the intermediate transmission device to a host system via the wide area network.
The intermediate transmission device may comprise a cellular phone or a satellite
transceiver.

A further advantageous aspect of the present invention comprises a data
collection and transmission system, including a portable data acquisition device for
collecting and storing data, and having at least one of a WWAN communication port,
a WLAN communication port, and a WPAN communication port. At least one
peripheral device includes a WLAN communication port for recetving at least one
communication from the portable data acquisition device and for performing an
operation in response thereto. A central storage system is capable of communicating
with the portable data acquisition device via the at least one of the WWAN
communication port, the WLAN communication port, and the WPAN communication
port, wherein the central storage system is further configured to receive the collected
and stored data from the portable data acquisition device and to form and maintain a

database of the collected and stored data.

Still another advantageous aspect of the present invention comprises a data
collection and transmission system, including a portable data acquisition device for
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collecting and storing data, and a transceiver device operably engaged with the
portable data acquisition device and including at least one of a WWAN
communication port, a WLAN communication port, and a WPAN communication
port. The system further includes at least one peripheral device including a WLAN
communication port for receiving at least one communication from the portable data
acquisition device and for performing an operation 1n response thereto. A central
storage system is capable of communicating with the portable data acquisition device
via the transceiver device and the at least one of the WW AN communication port, the
WLAN communication port, and the WPAN communication port, wherein the central
storage system 1s further configured to receive the collected and stored data from the
portable data acquisition device via the transceiver device and to form and maintain a
database of the collected and stored data.

Another advantageous aspect of the present invention comprises a method of
delivering an item from an original location to a desired location. At least one of a
latitude, a longitude, and an altitude associated with the desired location 1s loaded into
a data acquisition device having an immediate location and the item 1s then delivered
when the immediate location corresponds to the desired location.

A further advantageous aspect of the present invention comprises a method of
identifying an inaccuracy in a delivery of an item. First, a destination address of the
item and a destination GPS position associated with the destination address are
directed to a data acquisition device, wherein the data acquisition device includes a
GPS sensor. The item 1s transported to a location according to the destination address
and an actual GPS position of the location 1s determined. The actual GPS position of
the location 1s compared to the destination GPS position associated with the
destination address and an alert for the inaccuracy in the delivery 1s provided if the
comparison exceeds a selected threshold.

Still another advantageous aspect of the present invention comprises a data
acquisition device having a GPS sensor configured to determine a GPS position of a
location, wherein the GPS position includes at least one of a latitude, a longitude, and
an altitude of the location. A processor i1s configured to receive NEMA formatted
data for a destination address, wherein the NEMA formatted data has at least one of a
latitude, a longitude and an altitude associated with the destination address. The

processor 1s further configured to compare the GPS position of the location to the
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NEMA formatted data associated with the destination address, and to provide an alert
if the comparison exceeds a selected threshold.

Yet still another advantageous aspect of the present invention comprises a
system for collecting delivery data associated with a driver of a delivery vehicle for a
carrier, wherein the delivery data includes at least one of time study statistics and
work measurement statistics. Such a system includes a data acquisition device having
a GPS sensor configured to determine GPS data, at least one sensor operably engaged
with the delivery vehicle and configured to determine particular data, and an
application residing on the data acquisition device. The application is configured to
selectively direct, in real time, reception and recordation of the GPS data from the
GPS sensor and reception and recordation of the particular data from the at least one
SEnsor.

Another advantageous aspect of the present invention comprises a method of
delivering an item from an original address to a destination address. First, delivery
information associated with the item is directed to a data acquisition device, wherein
the data acquisition device includes a GPS sensor, while the delivery information
includes the destination address of the item and a GPS position associated with the
destination address and provided by the GPS sensor. The item 1s then transported to a
location, where an identifier associated with the item 1s captured from the item. The
delivery information associated with the item 1s determined from the 1dentifier and an
actual GPS position of the location is determined. The GPS position associated with
the destination address is then compared to the actual GPS position of the location so
as to determine a position differential and an alert 1s provided if the position
differential exceeds a threshold.

Still another advantageous aspect of the present invention comprnses a method
of delivering an item sent by a sender from an original address to a receiver at a
destination address. First, delivery information associated with the item 1s directed
from a server to a portable data acquisition device, wherein the portable data
acquisition device includes a GPS sensor and at least one of a WLAN data radio and a
WWAN data radio configured to receive the delivery information, while the delivery
information includes the destination address of the item and a GPS position associated
with the destination address. The item is delivered to a location according to the

delivery information and then actual GPS data associated with the location 1s
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determined with the GPS sensor, wherein the actual GPS data includes a time of
delivery and a physical location of delivery. At least one of the time of delivery and
the physical location of delivery is then directed to the carrier server via at least one of
the WLAN data radio and the WWAN data radio.

Still another advantageous aspect of the present invention comprises a method
of delivering an item from a sender to a consignee. First, delivery information
associated with the item is directed from a carrier server to a portable data acquisition
device, wherein the portable data acquisition device includes a WPAN data radio, an
Infrared Data Association (IrDA) communication port, and at least one of a WLAN
data radio and a WW AN data radio for receiving the delivery information. The item
is then delivered to the consignee according to the delivery information. Data
associated with the delivery of the item to the consignee 1s then collected and directed
via at least one of the WPAN data radio and the IrDA communication port to a
computer associated with the consignee.

Yet another advantageous aspect of the present invention comprises a portable
data acquisition device adapted to interact with a user. Such a device includes a GPS
sensor configured to determine a geographic location of the user and a signature
capture window display configured to receive a signature of the user. A processor 18
configured to compare the signature of the user to a list of authorized signatures for
the geographic location of the user so as to verify a signature authority of the user.

Still another advantageous aspect of the present invention comprises a system
for a portable electronic device implementing a Windows™ CE operating system,
wherein the system is configured to protect data entries into the portable electronic
device. Such a system includes a random access memory module for temporarily
storing the data entries, a permanent memory module in communication with the
random access memory module and configured to permanently store selected ones of
the data entries, and an intermediate memory module in communication with the
random access memory module and the permanent memory module, wherein the
intermediate memory module 1s configured to be non-volatile and capable of
permanently storing the data entries.

Yet another advantageous aspect of the present invention comprises a method
of protecting data entries associated with an event and received by a portable
electronic device implementing a Windows™ CE operating system. First, the data
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entries are received in a random access memory module and in an intermediate
memory module, both operably engaged with the portable electronic device. Selected
ones of the data entries are then transferred, upon completion of the event, from at
least one of the random access memory module and the intermediate memory module
to a permanent memory module operably engaged with the portable electronic device,
for permanent storage thereof.

Another advantageous aspect of the present invention comprises a method of
retrieving specific data from a private database of a customer using a portable
electronic device having a wireless local area network (WLAN) data radio, a wireless
personal area network (WPAN) data radio, a wireless wide area network (WWAN)
data radio, and an Infrared Data Association (IrDA) communication port operably
engaged therewith. First, communication with a computer device housing the private
database is established and the private database accessed via at least one of the
WPAN data radio and the IrDA communication port. The specific data from the
private database is then determined and received at the portable electronic device.

Still another advantageous aspect of the present invention comprises a method
of selecting a data radio from a wireless local area network (WLAN) data radio, a
wireless personal area network (WPAN) data radio, and a wireless wide area network
(WWAN) data radio operably engaged with a portable electronic device. First, a task
to be performed by the portable electronic device 1s determined and the task then
associated with one of the data radios according to a matching criteria, before the data
radio associated with the task 1s actuated.

A further advantageous aspect of the present invention comprises a tool
capable of being operably engaged with and extracting data from a portable electronic
device having an operating system, a processor, a Flash Memory module, an NVRAM
module, a Wireless Local Area Network (WLAN) data radio, and an Infrared Data
Association (IrDA) communication port. Such a data extraction tool includes a
communication port configured to communicate with the portable electronic device
via at least one of the WLAN data radio and the IrDA communication port, and a
processing portion configured to selectively locate and extract data from at least one
of the Flash Memory module and the NVRAM module, independently of the

processor and the operating system.

Yet another advantageous aspect of the present invention comprises a method
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of regulating a battery pack for a portable electronic device having at least on¢ of an
application program interface (API) and software capable of directing interaction with
the battery pack. First, a condition of the battery pack, having a charge of power, 1s
monitored and then the power from the battery pack is allocated so as to optimize
usage of the charge. Recharging of the battery pack is then directed independently of
instructional input from an external recharging station.

Another advantageous aspect of the present invention comprises a method of
determining a capacity of a battery for a portable electronic device. First, data
associated with typical operational conditions of the portable electronic device during
a shift is analyzed. A task-specific battery power usage profile for the portable
electronic device during the shift is then developed. The battery capacity is then
optimized according to the power usage profile, wherein the battery capacity
corresponding to power required by the electronic device during the shift.

Still another advantageous aspect of the present invention comprises a method
of testing an impact durability of a container, wherein the container being generally
defined by a longitudinal axis and a lateral axis disposed perpendicularly thereto.
First, the container is released from a height above a surface such that gravity directs
the container in a vertical direction toward impact with the surface. The container 1s
simultaneously directed in a horizontal direction such that the container impacts the
surface with a velocity having a vertical component and a horizontal component. In
some instances, the container may also be simultaneously rotated about at least one of
the longitudinal and lateral axes.

Yet another advantageous aspect of the present invention comprises, in a
portable electronic device having a longitudinal axis generally adapted to be directed
at a user, a data entry keypad adapted to receive input from a pair of thumbs while the
corresponding hands are grasping and supporting the device. Such a keypad includes
a plurality of V-shaped rows of keys, wherein the keys are disposed on a face of the
portable electronic device within a natural range of motion of the thumbs when the
portable electronic device is grasped by the hands. Each V-shaped row has an apex
disposed within a central region of the face and directed at the user, wherein the
central region is disposed along the longitudinal axis. Each V-shaped row further
includes opposing distal ends extending outwardly of the apex and directed away
from the user. The keys are disposed on the face and with respect to the central
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region so as to minimize rotation of the portable electronic device about the
longitudinal axis upon actuation of the keys by the thumbs.

A further advantageous aspect of the present invention comprises a method of
stabilizing a portable electronic device having a keypad as the keypad 1s typed upon
with a pair of thumbs, wherein the device includes a longitudinal axis generally
adapted to be directed at a user and a plurality of keys in the keypad for entering data
into the portable electronic device with the user’s thumbs as the portable electronic
device is grasped by the user’s hands. First, the keys are positioned in a plurality of
V-shaped rows, with each V-shaped row having an apex disposed within a central
region and directed at the user, wherein the central region 1s disposed along the
longitudinal axis. Each V-shaped row further includes opposing distal ends extending
outwardly of the central region and directed away from the user. Each off-apex key 1s
separated from the central region by a distance, wherein minimizing the distance
between each of the off-apex keys and the central region thereby minimizes rotation
of the portable electronic device about the longitudinal axis upon actuation of the oft-
apex keys by the thumbs.

Another advantageous aspect of the present invention comprises, in a portable
electronic device, a data entry keypad adapted to receive input from a gloved digit of
a hand, wherein the keypad 1s disposed upon a face of the device. Such a keypad
includes a plurality of keys each having a center and separated by a key pitch
distance, wherein the key pitch distance 1s a center-to-center distance between
adjacently-disposed keys. The key pitch distance 1s selected to facilitate actuation of
each key by the gloved digit without actuating an adjacently-disposed key on the
keypad.

Still another advantageous aspect of the present invention comprises a portable
electronic device having a top face and a bottom face, wherein such a portable
electronic device includes an actuator adapted to receive input from an index finger of
a hand while the hand is grasping the device, the actuator being disposed on the
bottom face of the portable electronic device so as to be naturally accessible by the
index finger.

Another advantageous aspect of the present invention comprises a portable
data acquisition device including a data input device, a memory, a data storage device,

a data transmission device, an actuator, and a casing. The casing 1s configured for
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containing the data input device, the memory, the data storage device, and the data
transmission device. The casing is further configured to be substantially resistant to |
moisture intrusion and comprises a continuous membrane defining at least one
opening configured to receive the actuator. The membrane is configured to operably
engage the actuator so as to substantially prevent moisture intrusion into the casing
about the actuator.

Yet another advantageous aspect of the present invention comprises a portable
electronic device and holder assembly. Such an assembly includes a holder adapted
to be attached to a user, wherein the holder has a first end, an elongate arm extending
from the first end to an opposing second end, a hook operably engaged with the
second end of the arm, wherein the hook has a tine separated from the arm by a span,
and a gate having a hinged end rotatably engaged with a pair of rails spaced inward
from the second end and a free end extending across the span to the tine, wherein the
free end is biased toward the tine by a biasing device operably engaged between the
arm and the gate. The span, the arm, the tine, and the gate of the holder are
configured to receive and secure a pin therein. The pin 1s operably engaged with the
portable electronic device, and spans a channel defined thereby, and, as such the
portable electronic device 1s secured to the holder. A pair of shoulders on an edge of
a casing of the portable electronic device defines the channel and has the pin operably
engaged therebetween. The shoulders are configured with respect to the edge of the
casing such that the gate 1s urged away from the tine and toward the arm when the
portable electronic device 1s rotated about the pin and over the tine, toward the first
end of the holder. The pin 1s thereby removable from the span so as to disengage the
portable electronic device from the holder.

Yet another advantageous aspect of the present invention comprises a holder
adapted to be attached to a user and capable of being operably engaged with a
portable electronic device. The device includes a pair of shoulders on an edge of a
casing thereof, wherein the shoulders cooperate to define a channel and have a pin
operably engaged therebetween. Such a holder includes a first end, an elongate arm
extending from the first end to an opposing second end, and a hook operably engaged
with the second end of the arm, wherein the hook has a tine separated from the arm by
a span. A gate has a hinged end rotatably engaged with a pair of rails spaced inward

from the second end, and a free end extending across the span to the tine. The free
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end is biased toward the tine by a biasing device operably engaged between the arm
and the gate. The span is configured to receive the pin therein, wherein the pin 1s
securable between the arm, the tine, and the gate so as to thereby secure the portable
electronic device to the holder. The shoulders are configured with respect to the edge
of the casing so as to urge the gate away from the tine and toward the arm when the
portable electronic device is rotated about the pin and over the tine, toward the first
end of the holder. The pin is thereby removable from the span so as to disengage the
portable electronic device from the holder.

Yet another advantageous aspect of the present invention comprises a method
of non-visually determining a relation of a portable electronic device to a holder,
wherein the holder includes a hook operably engaged with one end of an arm. The
hook further includes a tine separated from the arm by a span. A gate has a hinged
end in rotatable communication with a pair of rails operably engaged with the arm,
and a free end extending therefrom across the span to the tine, wherein the free end 1s
biased toward the tine by a biasing device. The portable electronic device has a pin
operably engaged therewith, wherein the pin 1s configured to removably engage the
holder so as to secure the portable electronic device thereto. Accordingly, such a
method comprises providing at least one of an auditory alert and a tactile cue to a user
as the pin is guided into the span of the hook and secured therein via cooperation of
the arm, the tine, the gate, and the biasing device.

Another advantageous aspect of the present invention comprises a portable
electronic device including an elongate stylus having an actuation end, a medial
portion, and a distal end, wherein the medial portion defines a circumferential groove.
A casing defines a recess configured to receive and house the actuation end of the
stylus, wherein the recess extends to a channel defined by the casing. The channel 1s
configured to receive the medial portion of the stylus, while the recess and the
channel are configured to cooperate to receive the stylus such that the distal end
extends from the groove and outwardly of the casing. A retaining mechanism 1s
operably engaged with the channel in correspondence with the circumferential groove
defined by the medial portion of the stylus, wherein the retaining mechanism is
configured to operably engage the circumferential groove so as to removably secure
the stylus to the casing.

Yet another advantageous aspect of the present invention comprises a portable
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electronic device defining a longitudinal axis generally adapted to be directed at a
user and adapted to be grasped and operated by the user’s hands. Such a portable
electronic device includes a casing for containing a data input device, a memory, a
data storage device, and a data transmission device, wherein the casing 1s configured
to be substantially resistant to moisture intrusion and comprises a substantially
continuous membrane defining at least one opening. An actuator, adapted to receive
input from an index finger of a hand while the hand is grasping the device, 1s disposed
on a bottom face of the casing, in the at least one opening, so as to be naturally
accessible by the index finger. The actuator is configured to operably engage the
membrane so as to substantially prevent moisture intrusion into the casing about the
actuator. A main display having a major dimension and a minor dimension 1s
operably engaged with a top face of the casing such that the major dimension is
perpendicular to the longitudinal axis of the case. A keypad including a plurality of
keys is disposed on a top face of the casing so as to be capable of being engaged with
a thumb of each hand when the casing is grasped by the user’s hands.

Another advantageous aspect of the present invention comprises a portable
data acquisition device capable of collecting, storing and transmuitting data. Such a
device includes a casing and a wireless local area network (WLAN) data radio, a
wireless personal area network (WPAN) data radio, and a wireless wide area network
(WWAN) data radio housed by the casing. In addition, the device includes at least
one of a processor, a real-time clock, a memory, a keypad, a touch screen, a graphic
digitizer, a scanner, an audio capturing device, a video capturing device, a receiver, a
transmitter, a sensor, a switch, a display, a speaker, an indicator, an alert device, an
acoustic modem and dialer, a cellular telephone, a hard copy printing device, a stylus,
a battery charging indicator, a battery, a battery interface, a battery charger, a battery
tester, a battery charging indicator, a battery level indicator, a power management
processor, an Infrared Data Association (IrDA) communication port, a global
positioning system (GPS) sensor, an operating system, a diagnostic system, an
application software loader, a systems software loader, a database, a database
manager, and an application program interface (API), operably engaged with the
casing.

Thus, embodiments of the present invention meet the needs in the art and

provide significant advantages as detailed herein.
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BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF THE DRAWING(S)

Having thus described the invention in general terms, reference will now be
made to the accompanying drawings, which are not necessarily drawn to scale, and
wherein:

FIGS. 1A-1E, 2-8, and 9A-9E 1llustrate various views of a portable data
acquisition device according to one embodiment of the present invention,

FIGS. 10-12 illustrate various views of a portable data acquisition device and
relationship thereof to a device holder according to one embodiment of the present
invention.

FIGS. 13A-13D illustrate an operational sequence for a portable data
acquisition device being disengaged from a device holder, according to one
embodiment of the present invention;

FIGS. 14-19 illustrate various views of a device holder for a portable data
acquisition device according to one embodiment of the present invention;

FIGS. 20A-20C illustrate various views of a portable data acquisition device
and relation ship thereof to a battery recharging station according to one embodiment
of the present invention;

FIG. 21 illustrates an assembly view and an exploded view of a roller switch
according to one embodiment of the present invention;

FIG. 22 illustrates a relationship between a portable data acquisition device
and a central host system according to one embodiment of the present invention;

FIG. 23 illustrates a system schematic of a data acquisition device according
to one embodiment of the present invention; and

FIG. 24 illustrates a portable data acquisition device according to an alternate

embodiment of the present invention.

DETAILED DESCRIPTION OF THE INVENTION
The present inventions now will be described more fully hereinafter with
reference to the accompanying drawings, in which some, but not all embodiments of
the invention are shown. Indeed, these inventions may be embodied 1n many different

forms and should not be construed as limited to the embodiments set forth herein;
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rather, these embodiments are provided so that this disclosure will satisfy applicable
legal requirements. Like numbers refer to like elements throughout.

FIGS. 1A-1E, 2-8, 9A-9E, and 22-24 show various views of a portable data
acquisition device according to one embodiment of the present invention, the device
being indicated generally by the numeral 1. As explained in greater detail herein, the
device 1 is generally configured to collect package tracking data, typically at a
distribution center, at the package delivery location, and in various locations
therebetween or otherwise, to store the package tracking data, and to forward the
package tracking data to a mainframe data repository 200 via one of several
communication devices and methods. The device 1 generally includes a casing 10, a
keypad 20, and a display 30. The casing 10 includes a longitudinal axis 11 and the
keypad 20 and display 30 are arranged on a top surface 12 of the casing 10 and with
respect to longitudinal axis 11 so as to be usable by a user when the longitudinal axis
11 1s directed at the user. The display 30 1s generally rectangular, though other shapes
may be used for the display 30 in some instances, as includes a major dimension and a
minor dimension. In some instances, the display 30 may be configured in a
“landscape” orientation with respect to the casing 10 such that the major dimension of
the display 30 1s perpendicular to the longitudinal axis 11. Accordingly, more data
about a particular item or delivery may be displayed on a continuous line across the
display 30. For example, the device 1 and the display 30 may be configured such that
data from a single delivery, once entered into the device 1, may be displayed on one
continuous line across the display 30.

According to one advantageous embodiment of the present invention, the keys
comprising the keypad 20 are disposed on the top surface 12 of the device 1 1n a
plurality of V-shaped rows 22. Each V-shaped row 22 1s defined by an apex key 22a
disposed about the longitudinal axis 11, with the off-apex keys 22b extending
outwardly from and along the longitudinal axis 11 on either side of the apex key 22a.
However, in some instances, the apex key 22a may be disposed in a central region
(not shown), the central region being disposed along the longitudinal axis 11, such
that the apex key 22a 1s not necessarily centered on the longitudinal axis 11. In such
instances, the off-apex keys 22b would extend from the apex key 22a in the central
region. Further, when the device 1 1s held by the user with two hands, the keys within

each V-shaped row 22 lie within the natural range of motion of the two thumbs so as
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to allow “thumb typing”. The location of each key on the keypad 22, including the
distance of each key from the side edges of the casing 10, is preferably configured to
accommodate use by an average size hand without excessive reaching by the thumbs.
Accordingly, the apex key 22a is closer to a reaching thumb when placed at the apex
of the V-shaped row 22 than if it were placed at the center of a straight row. In some
instances, the keypad 20 may be arranged such that the alphanumeric and some
function keys are within the easiest and most natural reach of the thumbs, while
lesser-used keys, such as some lesser-used function keys, are more remotely disposed
from the thumbs, but also within reach thereof. In other instances, the keypad 20 1s
arranged such that the alphanumeric keys remain substantially visible to the user
during alternating thumb typing by the user. According to another aspect of the
present invention, in some instances, the size, shape, and other parameters of the keys
on the keypad 20 are optimized for users wearing gloves. That 1s, for gloved-hand
operation, the keys are sized and have a key pitch distance (the center-to-center
separation distance between adjacently-disposed keys) that allows each key to be
actuated by a gloved thumb without interfering with or unintentionally actuating an
adjacently-disposed key. The key pitch distance may range between about 0.4 inches
and about 0.9 inches, though, in one embodiment, the preferred key pitch distance 1s
about 0.7 inches (about 1.5 cm).

According to yet another advantageous aspect of the present invention, the
keypad 20 may also be optimized so as to minimize rotation of the device 1 about the
longitudinal axis 11 while the user 1s thumb typing on the keypad 20. In part, the V-
shaped rows 22 of keys accommodate the natural rocking motion of the device 1
during the task of alternating thumb typing. In use, the device 1 rocks gently back
and forth about the longitudinal axis 11 as the user exerts force on the keys with
alternating thumbs. Actuation of the keys on or close to the longitudinal axis 11
produces a mild rocking motion, while actuation of the outermost keys may produce a
more pronounced rocking motion. Thus, the V-shape of the row<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>