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SYSTEMS FOR MONITORING ASPECTS OF
TOOL USE

CROSS REFERENCES TO RELATED
APPLICATION

This application is a continuation application of US
nonprovisional application serial No. U.S. Ser. No. 16/552,
060 filed Aug. 27, 2019, which claims priority upon U.S.
nonprovisional application Ser. No. 14/665,088 filed Mar.
23, 2015, now U.S. Pat. No. 10,437,228, which claims
priority upon U.S. provisional application Ser. No. 61/973,
932 filed Apr. 2, 2014.

FIELD

The present subject matter relates to tools and particularly
power tools, systems utilizing such tools, and methods for
governing and monitoring tool use.

BACKGROUND

Remote activation systems are known in the art and have
been used in electronic devices such as digital cameras,
laptop computers, and other electronic instruments.
Although satisfactory in many respects, these systems often
require lengthy or intricate set-up or initialization proce-
dures for the purchaser or owner of the device. In addition,
depending upon the features of the remote activation system,
such systems may also be expensive and significantly
increase the cost of the device into which they are incorpo-
rated.

Remote activation and tracking systems have also been
applied to tools for example in order to track location of a
tool within a facility or to monitor use of the tool. Again,
although such systems have been found to be useful in
certain aspects, it can be difficult to incorporate tools into
such a system and use the tools without undue interruption.
In addition, such systems may also increase the cost of the
tools.

Industrial or construction jobsites are not conducive for
the use of remote activation and tracking systems for tools,
particularly if the systems use sophisticated electronic cir-
cuitry and software. Such jobsites are typically field-based,
and may be susceptible to power outages or lack of a reliable
source of electrical power. Thus many remote activation
systems which require continuous communication cannot be
used. For example, U.S. Pat. No. 7,298,240 is directed to a
system for electronically and remotely enabling devices
such as tools. Although satisfactory for certain environ-
ments, the system of the 240 patent requires the presence of
a wireless signal provided by an electronic key. As previ-
ously noted, for many field-based jobsites, it is not practical
and in many instances not possible to provide a wireless
signal to be present at all times and/or at all locations of a
jobsite.

In addition, such jobsites often experience adverse envi-
ronmental conditions such as exposure to rain, snow, high
and/or low temperatures, and dirt and mud. Furthermore,
jobsites may experience electrical interruption or interfer-
ence. Exposure to such conditions can interfere with wire-
less communication during use of tools at a jobsite.

Furthermore, users of tools at such jobsites in many
instances are not the owners of such tools and so their use
and handling of the tools may not be with the utmost care or
in a manner so as to promote wireless communication with
tools at a jobsite. Additionally, tool users at such jobsites are
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typically not motivated to ensure incorporation of tools into
an electronic remote activation or tracking system. And so in
many instances, users may bypass the electronic system and
thereby use the tools in an unauthorized manner.

Electronic theft protection systems for tools are known
such as provided by Hilti Inc. The Hilti TPS system consists
of'a company card, activation key, and an electronic module
inside the tool. A unique theft protection code is set initially
in each tool using the company card. Authorized users
unlock the tool by holding the activation key to the tool to
unlock the tool. If the tool is stolen, it will lock after 20
minutes and can not be restarted without the activation key.
Although satisfactory in certain aspects, implementation and
use of the system at a jobsite and/or with multiple tools
becomes cumbersome because separate cards are required
for each tool. Furthermore, if the activation key is lost or
stolen, the tool is unusable.

In view of these and other concerns, a need remains for
provisions and related methods whereby tools can be
remotely enabled and which do not require the presence of
a wireless signal, with minimal or no involvement from the
tool user, and which provisions are inexpensive and rela-
tively easy to implement and maintain.

SUMMARY

The difficulties and drawbacks associated with previously
known systems are addressed in the present tools, systems,
and methods according to the present subject matter.

In one aspect, the present subject matter provides a
method for governing use of a tool. The method comprises
providing a system including (i) a registration and control
component, (ii) at least one mobile device, and (iii) at least
one tool including communication provisions and electronic
locking provisions. The method also comprises registering
the tool with the registration and control component. The
method additionally comprises selecting at least one param-
eter to govern tool operation. The method also comprises
transmitting the parameter to the tool to govern tool opera-
tion. The tool remains operational until disabled based upon
the selected parameter and without receipt of a deactivation
signal.

In another aspect, the present subject matter provides a
method for governing use of a tool. The method comprises
providing a system including (i) a registration and control
component, (ii) at least one mobile device, and (iii) at least
one tool including data storage provisions, communication
provisions, and electronic locking provisions. The method
also comprises specifying a maximum amount of cumulative
time during which the tool is operational. The method
additionally comprises storing the specified maximum
amount of cumulative time during which the tool is opera-
tional in the data storage provisions of the tool. The method
further comprises resetting a timer thereby causing the
electronic locking provisions to enable tool operation. The
method also comprises during tool operation, measuring a
cumulative time of tool operation. And, the method com-
prises comparing the measured cumulative time of tool
operation to the specified maximum amount of cumulative
time during which the tool is allowed to be operational. If the
measured cumulative time of tool operation is greater than
the specified maximum amount of cumulative time during
which the tool is allowed to be operational, the method
causes the electronic locking provisions to disable tool
operation.

In another aspect, the present subject matter provides a
method for governing use of a tool. The method comprises
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providing a system including (i) a registration and control
component, (ii) at least one mobile device, and (iii) at least
one tool including data storage provisions, communication
provisions, and electronic locking provisions. The method
also comprises specifying a maximum cumulative number
of actuation cycles during which the tool is operational. The
method additionally comprises storing the specified maxi-
mum cumulative number of actuation cycles during which
the tool is operational in the data storage provisions of the
tool. The method further comprises resetting a counter
thereby causing the electronic locking provisions to enable
tool operation. The method also comprises during tool
operation, counting a cumulative number of actuation
cycles. And, the method further comprises comparing the
counted cumulative number of actuation cycles with the
specified maximum cumulative number of actuation cycles
during which the tool is operational. If the counted cumu-
lative number of actuation cycles is greater than the speci-
fied maximum cumulative number of actuation cycles dur-
ing which the tool is allowed to be operational, the method
causes the electronic locking provisions to disable tool
operation.

In still another aspect, the present subject matter provides
a method for governing use of a tool. The method comprises
providing a system including (i) a registration and control
component, (ii) at least one mobile device, and (iii) at least
one tool including communication provisions and electronic
locking provisions. The method also comprises specifying a
maximum amount of cumulative time during which the tool
is operational and a maximum cumulative number of actua-
tion cycles during which the tool is operational. The method
additionally comprises storing the specified maximum
amount of cumulative time during which the tool is opera-
tional and the maximum cumulative number of actuation
cycles during which the tool is operational in the data
storage provisions of the tool. The method also comprises
during tool operation, measuring a cumulative time of tool
operation and counting a cumulative number of actuation
cycles. The method additionally comprises comparing the
measured cumulative time of tool operation to the specified
maximum amount of cumulative time during which the tool
is allowed to be operational and comparing the cumulative
number of actuation cycles with the specified maximum
cumulative number of actuation cycles during which the tool
is allowed to be operational. Upon a first occurrence of (a)
the measured cumulative time of tool operation being
greater than the specified maximum amount of cumulative
time during which the tool is allowed to be operational and
(b) the cumulative number of actuation cycles being greater
than the specified maximum cumulative number of actuation
cycles during which the tool is allowed to be operational, the
method causes the electronic locking provisions to disable
tool operation.

In yet another aspect, the present subject matter provides
a system for governing use of a tool. The system comprises
a registration and control component having data storage
provisions and communication provisions. The system also
comprises at least one mobile electronic device including
data storage provisions, communication provisions, user
interface provisions, and control provisions. The mobile
device is capable of communication with the registration and
control component. The mobile device is also capable of
transmitting an actuation signal that includes an actuation
code. And, the system also comprises a tool having data
storage provisions, communication provisions, and actu-
atable electronic lock provisions. The tool is capable of
communication with the mobile device and receiving the
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actuation signal from the mobile device. The electronic lock
provisions are configured to enable operation of the tool
upon receipt of the actuation code.

And yet in still another aspect, the present subject matter
provides a tool that includes activatable electronic locking
provisions which are initially provided in (i) a deactivated
state thereby allowing tool operation or (ii) with parameters
set to allow infinite use.

As will be realized, the subject matter described herein is
capable of other and different embodiments and its several
details are capable of modifications in various respects, all
without departing from the claimed subject matter. Accord-
ingly, the drawings and description are to be regarded as
illustrative and not restrictive.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a schematic illustration of a system for govern-
ing and/or monitoring tool use in accordance with the
present subject matter.

FIG. 2 is a schematic illustration of components incor-
porated in a tool in accordance with the present subject
matter.

FIG. 3 is a schematic diagram illustrating a method of
registering a tool with a system and continued use of the tool
in accordance with the present subject matter.

FIGS. 4-6 are schematic diagrams illustrating methods of
governing tool use in accordance with embodiments of the
present subject matter.

FIG. 7 is a schematic diagram illustrating another method
of governing use of a tool in accordance with an embodi-
ment of the present subject matter.

DETAILED DESCRIPTION OF THE
EMBODIMENTS

The present subject matter provides systems and methods
which govern use of one or more tools by utilizing an
activation or actuation signal or transmission which enables
subsequent tool operation. After receipt of the initial signal
by the tool, the tool does not require any further communi-
cation, and particularly does not require the presence of a
continuous signal for subsequent operation.

The systems of the present subject matter generally com-
prise (i) a registration and control component, typically
provided by one or more computer servers or information
processing units for issuing activation signal(s), (ii) one or
more mobile electronic devices for communicating with one
or more tools of interest and relaying activation signal(s) to
the tools, and (iii) at least one tool including electronic data
storage provisions, communication provisions, and elec-
tronic locking provisions, all of which are described in
greater detail herein.

Generally, the tool(s) are initially provided with their
electronic locking provisions deactivated. Thus, the tools
can be used in a conventional fashion. If the tools are
registered with the system, a tool owner or party with
supervisory status is prompted to select an operating mode
for the tool. One operating mode enables the tool to be used
without supervision or control from the system. This mode
is referred to herein as a “free mode” or “indefinite duration
mode”. If that mode is selected for the tool, the electronic
locking provisions remain deactivated. Another operating
mode referred to herein as a “supervised mode,” enables the
tool to be used for (i) a preset period of time (or until a
specified time or date), or (ii) for a preset number of
activation cycles, or (iii) until the first occurrence of either
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(1) or (ii). In the supervised mode, the tool owner or
supervisor specifies one or both of (i) a maximum amount of
cumulative time during which the tool is operational, and (ii)
a maximum cumulative number of activation cycles during
which the tool is operational. The tool owner or supervisor
can also specity a time and date at which activation expires.
The selections are stored in the data storage provisions of the
tool. In certain embodiments, the system transmits an acti-
vation signal which is relayed to the tool by the mobile
device thereby activating the electronic locking provisions
and enabling tool operation. After receipt of the activation
signal by the tool subsequent communication with the tool
(and the system) is not required until the enabling parameter
expires. Thus, the tool can be used at remote locations in
which wireless signals are not present. In particular embodi-
ments, operation of the tool is enabled upon resetting of a
timer and/or a counter.

If the selected parameter is time of tool operation, during
all instances of tool operation, the operation time is cumu-
latively measured. This measured cumulative operation time
is continuously compared to the maximum amount of cumu-
lative time previously specified and stored in the tool. Once
the measured cumulative time of tool operation is greater
than the specified maximum amount of cumulative time, the
electronic locking provisions are caused to disable tool
operation. Disabling tool operation does not require com-
munication between the tool and the system or mobile
device.

If the selected parameter is number of activation cycles of
the tool, all instances of tool activation are cumulatively
measured. The measured cumulative number of activation
cycles is continuously compared to the maximum cumula-
tive number of activation cycles previously specified and
stored in the tool. Once the measured cumulative number of
activation cycles is greater than the specified maximum
number of activation cycles, the electronic locking provi-
sions are caused to disable tool operation.

If the limiting parameter is a set time/date, the internal
real time clock compares actual time with the set expiration
date. If expiration is reached, the tool is disabled.

It will be understood that the present subject matter
includes the use of a variety of parameters to limit and/or
govern tool use. That is, the present subject matter includes
the use of different parameters and/or additional parameters
than the time of tool operation, number of activation cycles
of the tool, and/or a set time/date.

The tool(s) of the present subject matter do not require
continuous and direct communication with the registration
and control component. Instead and as previously described,
in certain embodiments the registration and control compo-
nent issues a one-time activation signal to the mobile device,
which relays that signal to the tool of interest. And in certain
versions, the tools are enabled by resetting timers and/or
counters in the tool and thus no activation signals to the tools
are required.

Registration and Control Component

The registration and control component receives informa-
tion and data, retains information and data, administers
access and use permissions, and governs user access to, and
use of, tools registered with the system. The registration and
control component in many embodiments of the present
subject matter is provided by one or more computer servers
or units which may be remotely located. As described
herein, typically the one or more registration and control
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component(s) is accessed via the internet and can include
cloud-based storage, processing, and/or communication.

The registration and control component includes a data-
base and/or data storage provisions in which user informa-
tion is retained. Nonlimiting examples of such information
include user name; registrant name if different than the user
name; company or organization name; contact information
of user, registrant, and/or company; date of initial registra-
tion of user and/or tool(s) and optionally dates of subsequent
registrations or logins; password(s) and other confidential
information relating to the user, registrant, and/or company;
designation or status of the user, registrant, and/or company,
e.g, industrial, contractor, builder, or home user; location of
registered user and/or tool; preset or predesignated tool
parameters; actual use-based tool parameters; warnings or
indicators associated with registered tools and/or users;
status of warnings or indicators; and a wide array of other
information and data such as the IP address used to register
the tool or to enable the tool.

The registration and control component may include
communication provisions so that the component can
exchange, transmit, and/or receive information or data from
the one or more mobile electronic devices. In many embodi-
ments of the present subject matter, the registration and
control component includes internet communication provi-
sions.

In many versions of the present subject matter, the sys-
tems and particularly the registration and control component
use cloud-based storage and/or cloud-based processing and
thus can be accessed and implemented in a distributed
fashion using remotely located servers or other computers.
Typically such servers, computers or other devices are
accessed via the internet.

Cloud-based storage and/or processing refers to online
storage and/or processing by which data is virtually stored
and/or processed across one or multiple servers, which are
typically hosted by service providers. The term “cloud-
based computing” refers to one or more of cloud-based data
storage, cloud-based data processing, and/or cloud-based
data communication. The service providers may include
data center operators, which virtualize resources based on
customer requirements. The storage services may be
accessed via web service application programming inter-
faces (API) or via web-based user interfaces (UI). Cloud-
based computing is described in the prior art such as for
example in WO 2013/141868; US 2012/0060165; WO
2013/119247; and US 2011/0153868.

Mobile Electronic Device(s)

The present subject matter system also comprises one or
more mobile electronic devices. The mobile devices can be
in a variety of forms such as smartphones, tablet computers,
or laptop computers for example. More particularly, the
mobile device includes a computing device that may be a
small-form factor portable (or mobile) electronic device
such as a mobile phone or smartphone, or, alternatively, a
personal data assistant (PDA), a personal media player
device, an application specific device such as a tablet or slate
computing device, or a hybrid device that may include any
of the above functions. Nonlimiting examples of smart-
phones include devices running on ANDROID or IPHONE,
e.g., 108, platforms. Nonlimiting examples of tablet com-
puting devices include IPAD available from Apple Corpo-
ration. Nonlimiting examples of a personal media player
device is an IPOD or more particularly an IPOD TOUCH
available from Apple. The mobile device may also be in the
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form of a personal computer including both laptop computer
and non-laptop, e.g., desktop, computer configurations.

The mobile devices include electronic data storage pro-
visions, control provisions, communication provisions, and
user interface provisions. The data storage provisions of the
mobile devices enable information relating to tool use, user
information, and data and/or permissions from the registra-
tion and control component to be stored and/or accessed at
the mobile device. The data storage provisions can be in the
form of known data storage formats such as flash memory
components. The data storage provisions may also include
or be in the form of memory cards, disk or drive compo-
nents, data cartridges or components such as ROM or RAM
memory, and peripheral data storage components.

The control provisions of the mobile devices typically
include electronic circuitry and generally in the form of one
or more processors. In many embodiments, the mobile
devices control data and/or information exchange or trans-
mission with one or more tools registered with the system.
As previously described, the mobile devices relay activation
signal(s) issued from the registration and control component
to the tool(s).

The mobile devices also include communication provi-
sions between the mobile device and one or more tools; and
between the mobile device and the registration and control
component. Communication between the mobile device and
the tool(s) can be established or provided using one or more
communication formats such as radio frequency (RF), infra-
red (IR), and/or BLUETOOTH as known in the art. In
particular embodiments, communication is by a wireless
local area network (WLAN), i.e., Wi-Fi. The present subject
matter also includes the use of other types of communication
such as near-field communications (NFC). A nonlimiting list
of other potentially suitable wireless protocols for commu-
nication between the mobile device and tool(s) of interest
include ZIGBEE, GLOWPAN, Wireless HART, ISA 100,
WiMi, SimpliciTl, KNX, EnOcean, Dash7, WISA, ANT,
ANT+, WiMax, ONE-NET, Z-Wave, Insteon, and RuBee. In
certain embodiments, communication between the mobile
device and tool(s) can also be established by cables or other
hardwired connections.

Mobile devices may be communicatively coupled to
cloud-based service and data centers and/or a third party
entity via, e.g., at least a wireless local area network tech-
nology (WLAN), ie., Wi-Fi. However, embodiments of
local access to cloud-based storage are not limited to wire-
less communications, and therefore hard-wired communi-
cations may also apply to the embodiments described herein.

The mobile devices also include communication provi-
sions between the mobile device and the registration and
control component. Typically, such communications are via
the internet, and utilize a cloud-based infrastructure. How-
ever, the present subject matter also includes the use of other
communications between the mobile devices and the regis-
tration and control component.

The mobile devices also include one or more user inter-
face provisions. In a particular embodiment of the present
subject matter, the mobile device is in the form of a
smartphone or portable electronic computer for example an
IPAD. The mobile device may also include a keyboard
which can be virtual or provided as a physical input device
incorporated in the mobile device or separate therefrom but
connectable thereto. Other input components can be used
such as mouses, track balls, and joysticks for example. The
mobile device typically also includes a display or other
information output so that information can be displayed for
viewing by a user. Again, the display is typically incorpo-
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rated within the mobile device, but the present subject matter
includes the use of separate but connectable displays.

As previously noted, the mobile devices also include
electronic data storage provisions and control provisions. In
many embodiments of the present subject matter, the mobile
device is configured to run or execute an algorithm or “app”
as known in the art which facilitates communication with the
registration and control component and/or the tool. Apps,
their transfer or download, and running and maintenance
thereof are described in the prior art such as for example in
U.S. Pat. No. 8,549,656; US 2013/0122861; WO 2013/
163249; and WO 2012/155937. The algorithm or app may
also facilitate administration of permissions from the regis-
tration and control component, transmission of data or
information between the registration and control component
and the mobile device, and/or the mobile device and the
tool(s) of interest. The algorithm or app may additionally
facilitate user access, use of one or more tools of interest,
and/or provide indications and/or warnings to a user con-
cerning the tools and/or the system.

FIG. 1 schematically illustrates an embodiment of a
system 10 in accordance with the present subject matter. The
system 10 comprises one or more tools 20, one or more
mobile devices 30, and a registration and control component
40. In many embodiments of the present subject matter, the
system 10 also comprises a cloud-based infrastructure 50 for
providing communication between the registration and con-
trol component 40 and the one or more mobile devices 30.

The system 10 comprises one or more communication
links between the tool(s) 20 and the mobile device(s) 30
collectively shown in FIG. 1 as link(s) A. More particularly,
other nonlimiting examples of tools include a drill 22 which
can communicate with the mobile device 30 via link(s) A,
a table saw 24 which can communicate with the mobile
device 30 via link(s) A", and a miter saw 26 which can
communicate with the mobile device 30 via link(s) A™.
Additional nonlimiting examples of tools include measure-
ment devices such as thermal cameras or inspection devices
such as drain inspection cameras. The system 10 also
comprises one or more communication links between the
mobile device(s) 30 and the cloud-based infrastructure 50
collectively shown in FIG. 1 as link(s) B. The system can
also comprise additional mobile device(s) collectively
depicted as 30" which can communicate with the cloud 50
via link(s) B'. The system 10 also comprises one or more
communication links between the registration and control
component 40 and the cloud-based infrastructure 50 collec-
tively shown in FIG. 1 as link(s) C. It is contemplated that
communication link(s) could also be provided directly
between the registration and control component 40 and the
mobile device(s) 30. In addition, the system 10 can comprise
one or more personal computers (PCs) or laptop computers
60 which can communicate via link(s) D with the registra-
tion and control component 40. And, the system 10 can also
comprise one or more personal computers (PCs) or laptop
computers 65 which can communicate with the cloud 50 via
link(s) E. The present subject matter also includes variations
of these systems. For example, computers 60 and/or 65 can
also be configured to communicate with the tool(s). Thus the
computers 60, 65 serve a role of the mobile device 30.

In certain embodiments, the mobile device can be con-
figured as a “trusted” device. In this aspect, the mobile
device can receive, store, and/or issue one or more actuation
code(s) that can be used repeatedly. In this aspect, it is also
contemplated that repeated issuance of an actuation code
may not require communication between the trusted mobile
device and the registration and control component.
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Tool(s)

The present subject matter system also comprises one or
more tools having electronic data storage provisions, elec-
tronic control circuitry, and communication provisions. As
previously noted, the tools may be in the form of various
devices such as cameras, or measurement or inspection
devices. In many embodiments, the tools also comprise
electronic lock or locking provisions. Typically, the tools are
electrically powered or at least include electrical controls. In
many embodiments, the tools are hand-held tools however
the present subject matter includes other tools or tool
systems such as stationary or non-mobile tool systems such
as floor standing equipment or transportable or bench top
tools. One or multiple tools can be utilized with the regis-
tration and control component and the mobile devices.
Nonlimiting examples of tools include press tools, crimping
tools, inspection or remote viewing systems, locating equip-
ment, rotary powered tools including drills, grinders, impact
tools, powered wrenches, expansion tools, shaping or form-
ing tools, table saws, circular saws, miter saws, and the like.
A wide array of tools are encompassed by the present subject
matter.

The electronic data storage provisions are typically incor-
porated in the tool and can be in the form of known data
storage formats such as flash memory components. The data
storage provisions may also include or be in the form of
memory cards, disk or drive components, data cartridges or
components such as ROM or RAM memory, and peripheral
data storage components. The electronic control circuitry
includes one or more electronic processors configured to
implement and execute the systems and methods described
herein. The communication provisions are typically selected
in view of the communication provisions of the mobile
device(s). A wide array of communication formats can be
used for the tool including but not limited to radio frequency,
infrared, BLUETOOTH, Wi-Fi, near-field communications,
and cable-based communications. The previously noted
communication protocols can be used for tool communica-
tion.

FIG. 2 is a schematic illustration of components incor-
porated in a tool 20 of the present subject matter. The tool
20 generally comprises a power source 110 which typically
includes one or more batteries and/or a source of external
electrical power, memory and data storage provisions 120,
one or more electronic controllers 130, communication
receiving provisions 140, and communication transmitting
provisions 150. The electronic controllers 130 typically
include microprocessor based circuits that can be configured
to perform a wide array of tool operation and control
functions. The electronic controllers 130 also include locks
and/or the measurement circuits. For versions of the tool that
include provisions for the tool to become disabled upon
expiration of one or more particular time periods and/or
upon reaching a particular time/date, any of which can
potentially be prescribed by a user, the tool includes a real
time clock and/or a timer. The measurement circuits can also
include one or more “counters” that can be configured to
count various aspects of tool operation such as a number of
tool actuations. The tool 20 may also comprise electronic
lock provisions 160 as described in greater detail herein.
And, the tool 20 may also comprise one or more sensors
collectively shown as 170 to sense one or more parameters,
typically in real-time relating to tool use, operating condi-
tions, and/or ambient conditions. Nonlimiting examples of
such sensors include temperature sensors, pressure sensors,
force sensors, electrical current sensors, electrical voltage
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sensors, accelerometers, counters, and time sensors to mea-
sure time periods of use or particular conditions of use.
Many currently available tools and tool systems include
electronic controls for operating the tool. Thus, one or more
of components 110, 120, and 130 may in certain applications
be readily configured in the tool(s) of interest. The commu-
nication provisions 140, 150 as previously described corre-
spond to the communication format of the mobile device(s).

The electric or electronic lock provisions incorporated in
tools of the present subject matter can take a variety of
different forms and configurations. The lock provisions can
be configured to enable tool use upon receiving an activation
signal. The activation signal can be issued from the regis-
tration and control component and/or the mobile device, or
be based upon signals from both. Typically, the activation
signal is issued from the registration and control component
and relayed by the mobile device to the tool.

The electronic lock provisions can be in the form of
algorithm instructions executed entirely or at least partially
by electronic circuitry in the tool. If such virtual electronic
lock provisions are executed partially by the tool, the other
algorithm instructions can be executed at the mobile device
and particularly using the noted app. Alternatively or in
addition, it is also contemplated that algorithm instructions
can also be executed at the registration and control compo-
nent.

The electronic lock provisions can also include one or
more physical components such as a switch that connects or
disconnects actuation circuit(s) and/or power supplies of the
tool(s). In certain embodiments, the electronic lock provi-
sions utilize one or more field effect transistors (FET) to
provide switching or activation of the tool of interest. These
circuits when used for enabling tool operation as described
herein are referred to as FET-based electronic lock provi-
sions. The present subject matter electronic lock provisions
can be provided in a wide array of formats and configura-
tions.

Methods

The present subject matter also provides various methods
and techniques for governing and monitoring use of tool(s)
registered in the system. Generally, many of the methods
involve initially registering or updating a previously regis-
tered tool with the system and particularly with one or both
of the registration and control component and/or the mobile
device(s).

FIG. 3 schematically depicts a method 200 in accordance
with the present subject matter in which a tool is registered
with a system such as registering the tool 20 with the system
10 in FIG. 1. The method 200 shown in FIG. 3 comprises
one or more operations in which a user registers himself or
herself with a system. These operations are collectively
denoted as 210 in FIG. 3. The user registration operations
may include the user providing identifying information,
contact information, and information pertaining to the
tool(s) of interest. The user registration operations may also
include assigning a unique password and/or identification to
the user.

The method 200 also comprises one or more operations
collectively denoted as 220 in which the user utilizing one
or more mobile devices, establishes identification between a
mobile device such as a smartphone for example and the
registration and control component. The operations 220 may
also include obtaining or otherwise downloading an algo-
rithm or app to the mobile device, to facilitate user control
and operation of the tool(s) of interest and/or to facilitate
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communication and/or data exchange between one or both
of (i) the tool and the mobile device, and (ii) the registration
and control component. In many embodiments of the present
subject matter, operations 220 are performed by a user
establishing communication between the mobile device and
the registration and control component, downloading an
algorithm or app to the mobile device, and then using the
algorithm or app and the mobile device, and entering a
unique user password to log into the user’s registration data
or account maintained at the registration and control com-
ponent.

Once logged into their account, a user may select one or
more tool parameters and/or other items associated with the
tool, user, and the like. These operations are collectively
depicted in FIG. 3 as 230. For example, after logging into
their account, a user can select how long a tool of interest
shall remain operational. For example, a user may select an
activation time period of 24 hours, 1 week, 2 weeks, 1
month, 3 months, 6 months, or other time period. It will be
understood that the present subject matter includes selection
of activation time periods less than these, greater than these,
and/or different than these time periods. In certain embodi-
ments, the system and/or tool is configured such that if an
activation time period of 1 month is selected, the tool of
interest will remain operational at any time up to 1 month.
After expiration of the 1 month activation time period, the
tool is disabled and cannot be used until corrective action is
taken. An example of such corrective action is a user logging
into the system and re-activating the tool to cause the system
to issue an activation code or electronic signal to the tool. In
addition in certain embodiments, a user can select how many
cycles or intervals of operation are permitted for a tool. For
example, a user may select a number of cycles or intervals
of operation as 10 cycles, 100 cycles, 500 cycles, 1,000
cycles, 10,000 cycles, or any other number of cycles. In
addition in certain embodiments, a user can select permitted
operating ranges of tool(s). Alternatively, or in addition, a
user can select certain parameters of the tool or use of the
tool, which if sensed or experienced result in the tool being
rendered inoperable. For example, if a certain number of
cycles of tool use are exceeded, the tool is disabled. These
and other user selectable parameters can be set during
operation 230. These parameters can be entered and stored
into the system at the registration and control component,
the mobile device, or both. Regardless, the parameters are
stored in the tool.

In certain embodiments, the method 200 also comprises
one or more operations collectively denoted as 240 in FIG.
3, of transmitting an activation signal to the mobile device.
The operation(s) 240 can also include establishing a com-
munication link between the mobile device and the regis-
tration and control component. This link is schematically
shown in FIG. 1 as links B, C. And, in certain embodiments,
the method 200 additionally comprises one or more opera-
tions collectively shown as 250 in FIG. 3, of relaying the
activation signal to the tool. The operation(s) 250 can also
include establishing a communication link between the
mobile device and the tool, which is schematically shown in
FIG. 1 as link A. The method 200 can also include one or
more operations 260 in which the mobile device transmits
data to the system.

In many embodiments, during or after establishing com-
munication link(s) between the mobile device and the tool of
interest, an activation code or permission is transmitted or
otherwise provided to the tool. Typically, the activation
signal is issued from the system and relayed by the mobile
device to the tool. Receipt of the activation code by the tool
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typically enables operation of the tool. The activation code
or permission can be issued by the registration and control
component and then relayed from the mobile device to the
tool. Alternatively and as described in greater detail herein,
in certain embodiments the system and tool(s) are config-
ured such that the tool is initially enabled or permitted to
operate and thus does not require an initial activation signal
from the registration and control component and/or the
mobile device. For example, a tool having electronic locking
provisions can initially be provided by a manufacturer or
supplier with such provisions in a deactivated state thereby
allowing tool operation.

FIGS. 4-6 schematically illustrate methods of governing
tool use in accordance with the present subject matter. In a
method 300, a tool is initially provided with its electronic
locking provisions deactivated. In this state, the tool can be
operated in a conventional manner. This is shown in FIG. 4
as 302.

In operation 304, the tool user, owner, or other party
selects whether to register the tool with the system. If the
party decides to not register the tool, denoted at 306, then the
electronic locking provisions remain deactivated as shown at
308.

If the party decides to register the tool with the system,
denoted at 310, the party is then prompted at 312 to select
an operating mode for the tool. If a “free” or “indefinite
duration” mode (also referred to as an “infinite” or “infinite
duration” mode) is selected, shown as 314, then the elec-
tronic locking provisions remain deactivated as depicted at
316.

If the party decides to register the tool and selects a
“supervised” mode shown as 318, the party is then prompted
to select one or more parameter(s) to govern tool operation.
The parameters may include a maximum cumulative time
Tm, a maximum cumulative number of activation cycles
Nm, or both of these parameters. This is denoted in FIG. 5§
as 320. It will be appreciated that the present subject matter
is not limited to the use of these parameters and includes the
use of one or more other parameters.

If the owner or supervisor selects maximum cumulative
time Tm for governing tool operation, a timer is reset and the
electronic locking provisions enable tool operation.

During tool operation, the tool measures a cumulative
time of tool operation To, which is shown in FIG. 5 as 330.
The measured cumulative time of tool operation To is
compared to the maximum cumulative time of tool operation
previously specified at 320. This comparison is depicted in
FIG. 5 as 335. If To is greater than Tm, any further operation
of the tool is prevented. The tool is disabled, as shown at
340. If however, To is less than Tm, the tool is allowed to
operate as shown at 345. During further tool operation, the
cumulative time of tool operation is measured, hence the
method is repeated from operation 330, to comparison 335,
to one of the results 340 or 345. If result 345 occurs, the
method is again repeated from 330 as previously described.

If the owner or supervisor selects a maximum cumulative
number of activation cycles Nm for governing tool opera-
tion, a counter is reset and the electronic locking provisions
enable tool operation.

During tool operation, the tool measures a cumulative
number of activation cycles No, which is shown in FIG. 5 as
355. The measured cumulative number of activation cycles
No is compared to the maximum cumulative number of
activation cycles Nm previously specified at 320. This
comparison is shown in FIG. 5 as 360. If No is greater than
Nm, then any further operation of the tool is prevented. The
tool is disabled, as shown at 365. If however, No is less than
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Nm, the tool is allowed to operate as shown at 370. During
further tool operation, the cumulative number of tool acti-
vation cycles is measured, hence the method is repeated
from operation 355, to comparison 360, to one of the results
365, 370. If result 370 occurs, the method is again repeated
from 355 as previously described.

If the owner or supervisor selects to disable the tool upon
a first occurrence of either the maximum cumulative time
Tm and the maximum cumulative number of activation
cycles Nm, the previously noted timer and counter are reset.
The tool is enabled for operation.

During tool operation, the tool measures both a cumula-
tive time of tool operation To and a cumulative number of
activation cycles No as shown at 380. The method compares
the measured signals to the corresponding maximum cumu-
lative time of tool operation Tm and the maximum cumu-
lative number of activation cycles Nm previously specified.
This comparison is shown in FIG. 6 as 385. If either (i) To
is greater than Tm or (ii) No is greater than Nm, then any
further operation of the tool is prevented. The tool is
disabled, as shown at 395. If however, both (i) To is less than
Tm and (i1) No is less than Nm, the tool is allowed to operate
as shown at 390. During further tool operation, the cumu-
lative time of tool operation and the cumulative number of
tool activation cycles are measured, hence the method is
repeated from operation 380, to comparison 385, to one of
the results 390, 395. If result 390 occurs, the method is again
repeated from 380 as previously described.

Thus, in particular versions of the present subject matter,
methods are provided for governing use of one or more tools
by selecting one or more parameters and designating maxi-
mum values or limits for the selected parameters, monitor-
ing one or more selected parameters, and comparing current
values to the designated maximum values. As previously
described, nonlimiting examples of such parameters include
an activation time period for the tool and a number of
activation cycles. FIG. 7 schematically illustrates such a
method 400. Generally, a method for controlling use of a
tool comprises providing a system including (i) a registra-
tion and control component, (ii) at least one mobile elec-
tronic device, and (iii) at least one tool including electronic
locking provisions. The mobile device is in communication
with the registration and control component, and the elec-
tronic locking provisions are configured to enable operation
of the tool. In certain embodiments, enabling the tool may
require receipt of an activation signal. In other embodi-
ments, the tools do not require an activation signal for
operation. The method also comprises selecting at least one
parameter which for example may be selected from the
group consisting of (i) an activation time period, and (ii) a
number of activation cycles. This is depicted in FIG. 7 as
410. The method also comprises establishing a maximum
value for the selected parameter(s). This is shown as 420 in
FIG. 7. For example, if the selected parameter is a tool
activation time period, the maximum value for that param-
eter may be selected to be 1 month. Another example may
be if the selected parameter is a number of tool activations,
i.e., discrete uses of the tool, the maximum value for that
parameter may be selected to be 500 activations. The
method also comprises storing the maximum value for the
selected parameter(s) on the tool. This is shown as 430 in
FIG. 7. The method also comprises comparing a current
value of the selected parameter with the maximum value for
the selected parameter. This is shown as 440 in FIG. 7. If the
current value of the selected parameter is greater than the
maximum value for the selected parameter, then further use
of the tool is prevented, such as shown at 450. In particular
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versions of the method 400, the selected parameter is an
activation time period in the form of an expiration date and
the tool further includes data storage provisions. The method
further comprises storing the expiration date in the data
storage provisions in the tool. In this embodiment, the tool
includes a real time clock. The comparing is performed by
comparing the expiration date stored in the data storage
provisions with a real time date provided by the system, and
if the real time date is after the expiration date, the electronic
locking provisions of the tool are actuated to thereby disable
operation of the tool. It will be understood that the present
subject matter includes the use of a wide array of parameters
for governing tool use. Thus, the present subject matter is
not limited to the particular examples of an activation time
period and/or a number of activation cycles.

In still additional embodiments, the tool can be configured
to monitor time of use. This aspect is beneficial in a number
of applications. For example, monitoring total time of use
when using certain cutter inserts with the tool is beneficial.
After exceeding a particular total time of use, the cutter
inserts may need to be changed. After a certain amount of
time, an LED or other indicator is actuated to indicate the
required change of the cutter inserts. After the inserts have
been changed, the user connects with a mobile device to
reset the LED and a counter or timer. During this connection,
data between the device (and subsequently the device and
the server) is exchanged.

In certain embodiments, the present subject matter sys-
tems and methods provide an array of additional features
and functions as follows.

Preventing Tool Use

In many embodiments of the present subject matter, the
systems prevent use of one or more tools based upon
particular criteria and/or conditions.

Typically, the tool includes electronic locking provisions
configured to disable tool use without a requirement of a
deactivation signal being transmitted to the tool. After
disabling of a tool such as by previously configuring the
tool, the system can be configured such that the tool remains
inoperable until the user activates the tool by logging into
the system and accessing his or her account with the
registration and control component. Upon logging into their
account and permitting use, a permission signal is transmit-
ted to the tool such as from the mobile device to the tool by
BLUETOOTH.

In particular embodiments, such as when logging into the
system from a mobile device, the user can declare the device
as his own and a permanent code can be issued to, and stored
onto the device (or other trusted device). Now the device can
be used any time to activate the tool without logging into the
system. And thus, the permanent code serves as a “perma-
nent key” for the tool. Alternatively, a “one-time code” can
be issued that allows the user to use the device only once for
tool activation. Before using the device a second time, the
user must establish a new connection to the system and
obtain a new code.

In many embodiments of the present subject matter, a tool
adapted for use with the system is initially provided or sold
with the electronic lock disabled or inactive. Thus, any user
who does not wish to use the electronic lock or register the
tool with the system, can use the tool in a conventional
fashion and without any further action.

Monitoring Tool Use

In certain embodiments of the present subject matter,
various aspects of tool use can be monitored. For example,
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the system can be configured to collect and store data
relating to tool use and transmit such data to a mobile device
for subsequent uploading or transfer to the registration and
control component. In certain versions, the system collects
information relating to the time and duration of tool use.
This enables a party such as a business owner or jobsite
supervisor to monitor whether any unauthorized use such as
after hour use of the tool(s) has occurred.

The present subject matter systems can also be configured
to monitor, store, and/or display status information relating
to each tool of interest.

Providing Information to User

The present systems can also provide a wide array of
information and data to a user concerning tool(s) of interest
and their use. The systems can be configured to send
automated emails or other communications such as text
messages to designated users or other parties such as tool
service reminders, notification of tool deactivation, or the
like.

Memory or data storage provisions incorporated in a tool
or in a mobile device which have received tool data, can
provide information to a user for display or further process-
ing. For example, statistical processing of tool use data can
be performed to provide information to users, other parties,
and/or tool manufacturers.

Particular Features

As will be appreciated, the present subject matter systems
and methods can be configured to provide a wide array of
particular features.

In certain embodiments, a tool in accordance with the
present subject matter and including electronic lock provi-
sions is initially provided, sold, and/or provided to a user
with the electronic lock provisions set to infinite use. This
provides the user with an option of whether to utilize the
electronic lock provisions. If the user decides to not use the
provisions, such as if the user does not have access to a
computer, the tool can be operated in a conventional fashion.
More specifically, in many embodiments of the present
subject matter, the electronic locking provisions are activat-
able and typically activatable by a user, operator, supervisor,
or other party. Typically, after manufacture and assembly of
a tool and upon purchase of the tool, the electronic locking
provisions are set to allow infinite use, thereby allowing tool
operation regardless of whether the tool is registered or used
with the systems described herein.

In certain embodiments, the activation signals issued by
the registration and control component and relayed by the
mobile device(s) include one or more activation codes that
may include instructions for the tools and components of the
tools. For example, the activation codes may include instruc-
tions for the tool and/or its electronic locking provisions to
enable operation of the tool upon receipt of the activation
code. The activation codes can be created or generated by
the registration and control component and selectively
issued to the mobile devices. Embodiments are also con-
templated in which a mobile device is configured to store
multiple activation codes. In this manner, if a tool became
disabled in the field such as due to exceeding a maximum
cumulative time of tool operation, an operator could use the
mobile device to issue another activation signal with an
activation code to enable the tool to be used again. This
re-activation of the tool using the mobile device would not
require communication between the mobile device and the
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registration and control component. Alternatively, the user
can designate a mobile device as a “trusted device” that can
enable tool use without further connection with the server.

In certain embodiments, tools and/or the system can be
configured such that any comparing of a current value of a
selected parameter, e.g., an activation time period, a number
of activation cycles, and/or a tool use parameter, with a
maximum value selected for that parameter is performed
prior to use of a tool. And in particular embodiments, the
tools and/or system can be configured such that the com-
paring is only performed prior to use of the tool. This
enables a user to finish a particular use or application of the
tool.

In certain embodiments, tools can be configured to only
operate within a predetermined time period and/or within
predetermined operating parameters such as up to a desig-
nated number of operating cycles.

In certain embodiments, the systems can be configured to
transmit, store, and/or display information concerning
tool(s) and their use such as cycle counts, pressure data,
warnings, and the like. Specifically, in particular embodi-
ments of the present subject matter various data concerning
tool use is collected and stored on the tool. Nonlimiting
examples of such data include dates and times when the tool
was used; if the tool is a press or crimp tool, data concerning
crimp pressure, size of fittings pressed, and other associated
measurements; temperatures during tool use; number of tool
uses or actuations; and other information collected from
sensors incorporated in the tool. The various data is stored
in electronic data storage provisions onboard the tool. The
data can be transferred or transmitted to one or more mobile
device(s) in a subsequent communication between the tool
and the mobile device. Once transferred to the mobile
device, the data or a portion thereof can be transferred to the
registration and control component or to other components
of the system as desired.

In certain embodiments, the systems can be configured to
transmit reminders relating to tool service and activation
details which are derived or determined from tool use data.

In certain embodiments, reminder signals or other noti-
fications may be issued by the system prior to expiration of
any tool deactivation time periods or cycle counts. Thus,
prior to disabling of the tool, a reminder signal is issued to
warn of the tool nearing a state of being disabled. For
example, if a tool is configured with a one week use period,
a warning can be issued by the system prior to expiration of
the one week time period, such as for example 24 hours prior
to expiration. This allows a user to then reset or otherwise
actuate the tool prior to expiration and resulting tool deac-
tivation. For example, depending upon configuration of the
system, a user can establish communication between his
smartphone and the tool and renew the activation time
period using an app running on the smartphone.

In certain embodiments, the tools can be provided with
one or more illuminated indicators that emit light upon the
locking provisions being in a state that prevents tool opera-
tion. For example, the illuminated indicator could be a light
emitting diode (LED) which is activated to emit light upon
the locking provisions disabling tool use. Referring to FIG.
1, the tool 20 could include one or more illuminated indi-
cators 20a and 204 that emit light such as red, yellow, or
green light to indicate a locking state or other state of the
tool.

The system can also be configured such that one or more
tools can be activated or re-activated, using a primary or
master activation or deactivation code.
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The systems and/or electronic locking provisions allow
tool use when a communication link is not established, such
as if a data connection link between a tool and a mobile
device cannot be established or is temporarily lost during
tool use. Deferred updating of the tool use data and/or user
information retained with the registration and control com-
ponent can occur upon a subsequent data connection such as
between the mobile device and the registration and control
component, i.e., via the cloud.

In certain embodiments, the present subject matter also
includes tools that include labels, tags, stickers, molded
indicia, or other means to indicate that the tool includes
electronic locking provisions. These are collectively referred
to herein as “visual indicia.” The visual indicia provide a
clear visually perceptible warning that the tool includes
anti-theft provisions, e.g., the electronic locking provisions
and/or the additional aspects described herein. Referring to
FIG. 1, the tool 20 is depicted as including visual indicia 20¢
which may for example be a label that is adhesively secured
to the tool 20. The label 20c may convey that the tool
includes electronic locking provisions and/or can be used
with or registered with a system or database of the tool’s
manufacturer or supplier.

The present subject matter provides various advantages
and benefits including the following. No permanent connec-
tion to a mobile device is required. Once activated, the tool
can be used until one or more parameter(s) expire. No costly
cell connection is required unlike other devices such as for
example plug-in devices for cars. All communication is
“relayed” via the mobile device, using data connection
already associated with the mobile device and/or its use.

Many other benefits will no doubt become apparent from
future application and development of this technology.

All patents, published applications, standards and articles
noted herein are hereby incorporated by reference in their
entirety.

It will be understood that any one or more feature or
component of one embodiment described herein can be
combined with one or more other features or components of
another embodiment. Thus, the present subject matter
includes any and all combinations of components or features
of the embodiments described herein.

As described hereinabove, the present subject matter
solves many problems associated with previous strategies,
systems and/or devices. However, it will be appreciated that
various changes in the details, materials and arrangements of
components, which have been herein described and illus-
trated in order to explain the nature of the present subject
matter, may be made by those skilled in the art without
departing from the principle and scope of the claimed
subject matter, as expressed in the appended claims.

What is claimed is:

1. A system for monitoring aspects of tool use, the system

comprising:

a registration and control component having memory
and/or data storage provisions;

at least one mobile device having a memory, wherein the
memory is incorporated into the at least one mobile
device, and wherein the at least one mobile device is
located remote from the registration and control com-
ponent;

a tool having data storage provisions and communication
provisions, wherein the data storage provisions and the
communication provisions are both incorporated into
the tool,;
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wherein the tool is configured to collect and store tool use
data, and wherein the tool is further configured to
transmit said tool use data either to the at least one
mobile device or to the registration and control com-
ponent for storage or further processing;

wherein the tool use data is provided for display, and

wherein the tool use data is selected from the group
consisting of cycle counts, pressure data, tool use
warnings, date and time when the tool was used, length
of time used, number of tool uses, and number of tool
actuations.

2. The system of claim 1, wherein the mobile device is a
smartphone.

3. The system of claim 1, wherein the tool having data
storage provisions and communication provisions, also has
electronic lock provisions initially configured to provide
indefinite use of the tool.

4. The system of claim 1, wherein the data storage
provisions of the tool include flash memory provisions.

5. The system of claim 1, wherein the tool is further
configured to transmit said tool use data directly to the
registration and control component for storage or further
processing.

6. The system of claim 1, wherein communication
between the mobile device and the registration and control
component is via the internet.

7. The system of claim 1, wherein communication
between the mobile device and the registration and control
component is via a cloud-based infrastructure.

8. The system of claim 1, wherein the tool having data
storage provisions and communication provisions is selected
from the group consisting of a powered press tool, a pow-
ered crimping tool, a rotary powered tool, a powered expan-
sion tool, a powered shaping or forming tool, and a powered
wrench.

9. The system of claim 1, wherein the tool having data
storage provisions and communication provisions is selected
from the group consisting of a powered drill, a powered
grinder, and a powered impact tool.

10. The system of claim 1, wherein the tool having data
storage provisions and communication provisions is selected
from the group consisting of a powered table saw, a powered
circular saw, and a powered miter saw.

11. The system of claim 1, wherein the memory and/or
data storage provisions incorporated into the tool or into the
mobile device, after receipt of the tool use data, are/is
configured for providing said tool use data to a user for data
processing by a data processing device.

12. The system according to claim 11, wherein the data
processing device includes provisions to provide statistically
analyzed tool use data to recipients selected from the group
consisting of users, other parties, tool manufacturers, and
combinations thereof.

13. The system according to claim 1, wherein the tool use
data is date and time when the tool was used, the tool use
data further including ambient temperatures or tool internal-
space temperatures when the tool was used.

14. The system of claim 1 wherein the tool use data is
displayed on the at least one mobile device.

15. The system of claim 1 wherein the tool use data is
displayed on the registration and control component.

16. The system of claim 1 further comprising:

a display device.

17. The system of claim 16 wherein the tool use data is
further provided to the user for display on the display device.

#* #* #* #* #*
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