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(57) ABSTRACT

A power tool system and method of using the same is
provided. The system can include a programmable micro-
processor device including at least one input mechanism,
and a memory having instructions and/or other information.
The system can also include a display; at least one power
tool having at least one sensor operable for monitoring a
parameter associated with operation of the power tool. The
system can further include a communications device con-
nectable in signal communication with both the program-
mable microprocessor device and the at least one sensor and
program instructions. The method can include the steps of (i)
using stored program instructions to generate power tool
related information on at least one display and (i) collecting
power tool related data using a programmable microproces-
sor.
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MODULAR MICROPROCESSOR-BASED POWER
TOOL SYSTEM

[0001] This application is a continuation-in-part of appli-
cation Ser. No. 09/422,046, filed Oct. 20, 1999, currently
pending, which is a continuation of application Ser. No.
09/271,217, filed Mar. 17, 1999, now U.S. Pat. No. 6,168,
563, which is a continuation-in-part of application Ser. No.
08/946,341, filed Oct. 7, 1997, now U.S. Pat. No. 5,997,476.
All of the above-identified applications are incorporated
herein by reference in their entirety.

[0002] The present application is related to U.S. Pat. Nos.
6,168,563; 6,101,478; 5,897,493; 5,307,263; 5,899,855;
6,381,577, 6,248,065; and 6,368,273, which are hereby
incorporated by reference in their entirety.

BACKGROUND
[0003] 1. Field of the Invention
[0004] In the following discussion certain articles and

methods will be described for background and introductory
purposes. Nothing contained herein is to be construed as an
“admission” of prior art. Applicant expressly reserves the
right to demonstrate, where appropriate, that the articles and
methods referenced herein do not constitute prior art under
the applicable statutory provisions.

[0005] The invention is generally directed to power tools
and in particular to a microprocessor-based power tool
system in which the power tools may be connected to a
computer network.

[0006] 2. Description of the Related Art

[0007] Power tools are used in industrial, commercial and
consumer venues. Although some of these tools are operated
by highly skilled craftsman, many of these tools are not. In
fact, there appears to a growing trend toward lesser skilled
individuals operating power tools. The decrease in average
skill level is apparent both in the industrial shop floor and in
the home as more “do-it-yourselfers” choose to undertake
major home projects rather than hire professionals. These
individuals often to not have the skills to optimally use their
power tools, typically resulting in significant waste of time
and raw materials. Further, even skilled craftsman may have
difficulty detecting minor problems with these tools. For
some applications power tools having integrated sensors
have been developed to sense certain properties. These
power tools can be connected to a computer that monitors
limited properties such as tool vibration electrical current,
torque, displacement and capacitance. These tools have been
used, for example, to improve the quality of fastened items
by measuring the torque applied by a nutdriver and prevent-
ing the operator from over-torquing the nut. Although these
tools can provide some feedback as to their operation, they
have not been networked or connected in any way to a
remotely located expert, professional, or individual capable
of providing help to a power tool user.

[0008] Currently, there is a need for a power tool system
that allows the operator to send sensed data to a remote
service provider, e.g., an expert, or a trained professional
using a software based expert system, while operating the
power tool. Further, there is a need for a power tool system
that allows a remote expert or professional to analyze the
sensed data and send messages and/or instructions back to
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the operator. More significantly, there is a need for a power
tool system that allows a remote expert or technician or
anyone trained to do the job, to provide instruction to the
power tool user in real time or near real time. It would be
advantageous to have a power tool system in which sensed
data associated with the tool could be sent to a remotely
located expert (or technician or anyone trained to do the
job), the data evaluated, and instructions sent from the
expert to the operator. Further, it would be advantageous to
have a system that could do this in real time or near real time
to aid the power tool operator in a timely fashion.

SUMMARY OF THE INVENTION

[0009] One embodiment of the present invention provides
a power tool system comprising a programmable micropro-
cessor device including at least one input mechanism, and a
memory having instructions and/or other information; a
display; at least one power tool having at least one sensor
operable for monitoring a parameter associated with opera-
tion of the power tool and for producing digitally encoded
signals representative of the monitored parameter; a com-
munications device connectable in signal communication
with both the programmable microprocessor device and the
at least one sensor; and program instructions for the pro-
grammable microprocessor device that, (i) cause instruc-
tions and/or other information stored in the memory to be
presented to the user on the display, (ii) collect data from a
user interaction with the at least one input mechanism in
response to the display and stores data in memory, (iii)
collect data from the at least one sensor and stores the data
in memory, (iv) transmit test results and other data to a
remotely located server over a communication network, (v)
receive from the server instructions and/or other information
stored on the server for transmission to the programmable
microprocessor device, and (vi) store instructions and/or
other information in the memory.

[0010] The present invention also provides a method of
using a modular microprocessor power tool system com-
prising: (a) at a site employing a power tool, (i) using stored
program instructions to generate power tool related infor-
mation on at least one display: (ii) collecting power tool
related data using a programmable microprocessor device;
(b) connecting at least one remotely located computing
facility including at least one central server for communi-
cation with a communications device at the power tool site;
and (c) providing power tool data to at least one service
provider computer remotely located from and in signal
communication with the central server, wherein hardware
and software of the central server are configured to receive
and store power tool-related data from a power tool site that
can be viewed or retrieved by an authorized user from the
remotely located service provider computer.

[0011] Additional features, advantages, and embodiments
of the invention may be set forth or apparent from consid-
eration of the following detailed description, drawings, and
claims. Moreover, it is to be understood that both the
foregoing summary of the invention and the following
detailed description are exemplary and intended to provide
further explanation without limiting the scope of the inven-
tion as claimed.

BRIEF DESCRIPTION OF THE DRAWINGS

[0012] The accompanying drawings, which are included
to provide a further understanding of the invention and are
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incorporated in and constitute a part of this specification,
illustrate preferred embodiments of the invention and
together with the detailed description serve to explain the
principles of the invention. In the drawings:

[0013] FIG. 1 is a schematic diagram of a power tool
system according to one embodiment of the invention.

[0014] FIG. 2 is a schematic diagram of a power tool
system according to another embodiment of the invention.

[0015] FIG. 3 is a side view of a power tool according to
an embodiment of the invention.

[0016] FIG. 4 is a schematic diagram of a power tool
system according to an embodiment of the invention.

[0017] FIG. 5 is a schematic diagram of a power tool
system according to another embodiment of the invention.

[0018] FIG. 6 is a schematic diagram illustrating struc-
tural components of a data management device and its
connection to other components of the power tool system.

[0019] FIG. 7 is a schematic diagram of a power tool
system according to an alternate embodiment of the inven-
tion.

[0020] FIG. 8 is a schematic diagram illustrating the
interaction of components of the embodiment of FIG. 7

[0021] FIG. 9, is a perspective view of a remotely pro-
grammable apparatus according to one embodiment of the
invention.

[0022] FIG. 10 is a schematic diagram of the components
of the apparatus of FIG. 9.

[0023] FIG. 11 is a script entry screen according to an
embodiment of the invention.

[0024] FIG. 12 is a script assignment screen according to
an embodiment of the invention.

[0025] FIG. 13 is a sample query according to an embodi-
ment of the invention.

[0026] FIG. 14 is a sample prompt according to an
embodiment of the invention.

[0027] FIG. 15 is a sample report according to an embodi-
ment of the invention.

[0028] FIG. 16A is a flow chart illustrating the steps of a
method of one embodiment of the invention.

[0029] FIG. 16B is continuation of the flow chart of FIG.
16A.
[0030] FIG. 17A is a flow chart of a sample script

according to one embodiment of the invention.

[0031] FIG. 17B is a continuation of the flow chart of
FIG. 17A.
DETAILED DESCRIPTION OF THE
EMBODIMENTS
[0032] The present invention, in one embodiment, pro-

vides a modular power tool monitoring and management
system. Other embodiments of the invention include meth-
ods of using power tools employing a modular power tool
monitoring and management system. The system may
employ a compact microprocessor-based device that
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includes switches for controlling operation of the unit. The
microprocessor-based device processes data supplied by
sensors that can be integrated with the power tool to supply
signals for displaying relevant information on a display that
may be included in the microprocessor-based device or may
be integrated into the power tool. The sensors can collect
data from the tool and the user’s environment and send data
to a clearinghouse or central server.

[0033] In one embodiment of the invention, data can be
sent from a data management device to a remote clearing-
house having a server and from the server to a remotely
located service provider. In this embodiment, the system
provides for transmission of signals to the remote clearing-
house including, for example, via telephone lines or other
transmission media. Preferably, the clearinghouse includes
signal processing capability for transmission of reports to
the remotely located service provider and for transmission of
program instructions to the data management device for
adaptation of the power tool. Further, preferably the service
provider is a professional in customer service for the tool
manufacturer, a retailer, and/or third party program devel-
oper of project plans and designs.

[0034] In one embodiment of the invention, the system
includes a program cartridge operatively connected to the
microprocessor-based unit. The program cartridge adapts
the microprocessor-based device for operation with various
power tools such as a radial arm saw, table saw, jigsaw,
router or drill. In one aspect of the invention, a prepro-
grammed cartridge may be purchased, for example, at retail
stores such as hardware stores, home improvement stores,
department stores, and the like. In another aspect of the
invention, a preprogrammed cartridge can be ordered for
delivery through the mail. These cartridges may be ordered,
for example, from the tool manufacturer, third party devel-
opers/designers, or third party customer service centers. In
still another aspect of the invention, the adaptation can occur
by downloading program instructions from the clearing-
house server to the cartridge. The program instructions may
be selected by the user of the power tool via a website or by
the service providers. In other embodiments of the inven-
tion, program instructions sent from the clearinghouse
reconfigure software in the program cartridge, altering the
operation of the power tool. In still another embodiment of
the invention, the program cartridge is operatively con-
nected to the power tool via a receptacle in the power tool.
In this embodiment, the program cartridge adapts the power
tool to supply signals for displaying relevant information on
a display that may be included in the microprocessor-based
device or may be integrated into the power tool.

[0035] In other embodiments, the functionality of the
cartridge is incorporated directly into the microprocessor-
based device. In still other embodiments, the functionality of
the cartridge 1s incorporated in a memory integrated in the
power tool. In all of the above-embodiments, program
instructions may be downloaded from the clearinghouse
server to adapt or reconfigure the microprocessor or the
power tool.

[0036] FIG. 1 illustrates a modular microprocessor-base
tool system 1000 according to one embodiment of the
invention. In this embodiment, a service provider 1002 is in
signal connection with a clearinghouse 1006 via a network
1004. The service provider 1002 may be an expert with the
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use of a given power tool 1014 or a trained technician with
access to software instructions on proper use of the power
tool 1014. In other embodiments, the service provider may
be a professional in customer service for the tool manufac-
turer, a retailer, and/or third party program developer of
project plans and designs.

[0037] In this embodiment, the clearinghouse 1006
includes a central server (not shown) that includes memory
for storing instructions and messages from the service
provider 1002 as well as data and questions/messages from
the operator of the power tool 1014. In other embodiments
of the invention, the central server includes its software that
allows it to analyze data from the power tool 1014. Thus, in
these embodiments, the clearinghouse is capable of trans-
ferring both “raw” data, that is unprocessed data from the
power tool 1014, as well as analyzed data. The analysis
software may include statistical analysis tools as well as
tools to graphically represent the data.

[0038] The clearinghouse is connected to the power tool
1014 via a network 1008. The first and second networks
1004, 1008 have been illustrated as different networks to aid
in describing the flow of information between the service
provider 1002 and the power tools 1014. However, some or
all parts of the networks 1004, 1008 may be the same. That
is, data and information may flow over the Internet as part
of networks 1004,1008.

[0039] The connection between the second network 1008
to the power tool 1014 may be through a communications
device 1010 and a microprocessor 1012. In one embodiment
of the invention, the communications device 1010 and the
microprocessor 1012 are housed in a data management
device (not shown in FIG. 1). In one aspect of this embodi-
ment, the data management device is a handheld unit (dis-
cussed in more detail below). The communications device
1010 may be, for example, a modem. In other embodiments
of the invention, the communications device 1010 and the
microprocessor 1012 may be integral with the power tool
2014 (FIG. 3).

[0040] The modular microprocessor-base tool system
1000 may also include a memory 1013. This memory 1013
may also be integral with the power tool 1014 or located
within the aforementioned handheld unit. Preferably the
memory 1013 stores program instructions that aid in the
operation of the power tool 1014 as well as coordinate the
collection of data from sensors 1016a-1016¢. Additionally,
the memory can store sensor data and messages from the
operator to the service provider 1002 and from the service
provider 1002 to the operator.

[0041] Also depicted in FIG. 1 is an input mechanism
1020 and an output mechanism 1018. In one embodiment of
the invention, the input mechanism a plurality of buttons or
switches that allow the user to answer questions or input
information related to the operation of the power tool 1014.
Other input mechanisms may also be used. For example
touch screens, light pens and miniature keyboards may also
be used. Preferably, the output mechanism is a display
screen that can display both text and graphics. However,
audio output devices are also contemplated.

[0042] Associated with the power tool 1014 are sensors
1016a-1016¢. As illustrated in FIG. 1, the power tool 1014
has three sensors 1016a-1016¢. This is by way of example
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only. The power tool 1014 may have any number of sensors
1016. In one embodiment of the invention, the sensors
10164-1016¢ are integral with the power tool 2014 (see
FIG. 3). In other embodiments of the invention, one or more
of the sensors 1016 may be external of the power tool 1014
but capable of measuring relevant data. For example, the one
more external sensors 1016 may measure ambient tempera-
ture or relative humidity. In contrast, the internal sensor
1016 may be used to measure vibration, heat rate, tempera-
ture, torque, or any other useful property. The sensors 1016
are in signal communication with at least one of the micro-
processor 1012 and the memory 1013.

[0043] FIG. 2 illustrates another embodiment of the
invention. The modular microprocessor-based power tool
system 1100 of this embodiment may include more than one
service provider 1002a, 1002b. As illustrated, there are two
service providers 10024, 10025. However, there may be any
number of service providers 1002.

[0044] As evident from the illustrated embodiment, the
invention may include multiple power tools 1014a, 10145,
1014¢. FIG. 2 illustrates three power tools 1014a, 10145,
1014¢, however, any number of power tools 1014 may be
included. This embodiment is suitable, for example, an
industrial setting in which many power tools 1014 are in use.
Each of the power tools 1014a, 10145, 1014¢ has been
illustrated with three sensors 10164-1016¢. As in the earlier
embodiments, there may be more or less than three sensors
per power tool 1014. Further, there may be any combination
of service providers 1002, power tools 1014 and sensors
1016. The example illustrated in FIG. 2 for merely more
illustrative purposes only.

[0045] FIG. 3 illustrates a power tool 2014 constructed
according to one embodiment of the invention. In this
embodiment, the power tool 2104 includes integral sensors
2016. Further, this embodiment includes an integral micro-
processor 2012 and an integral communications device
2010. The integral communications device 2010 may be a
modem or a wireless transmitter. In one aspect of the
invention, the communications can be affected by sending a
signal through the power cord 2022. In another aspect of the
invention, a separate communications port (not shown)
adapted to receive a communications cable can be provided.
In still another aspect of the invention, the communications
device 2010 is a wireless transmitter.

[0046] The power tool 2014 of this embodiment of the
invention also includes a display 2018. Preferably, the
display 2018 can illustrate graphics as well as alphanumeric
text. The power tool 2014 may also include audible or tactile
output devices (not shown). Also included are input devices
2020. As illustrated, input devices 2020 are push buttons.
Alternative input devices 2020 include touch screens and
switches. Further, it is contemplated that an entire miniature
keyboard may be included. With the input device 2020, the
power tool operator can respond to questions and comments
from the service provider 1002 and even input questions for
the service provider 1002. Thus, both data and messages can
be sent back and forth from the power tool operator to the
service provider 1002 via the clearinghouse 1006. The data
may include “raw” data, that is, unanalyzed data. However,
in some embodiments of the invention, the power tool 2014
is also provided with memory (not shown) and software that
can analyze the sensor data. Thus, the service provider 1002
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can be provided with both raw and analyzed data. In still
other embodiments of the invention, the power tool 2014 is
provided with a receptacle 2023 adapted to receive a pro-
gram cartridge (not shown). In this embodiment, the pro-
gram cartridge may include the instructions to adapt the
power tool 2014 to operate in the power tool system. That is,
the program cartridge may include instructions for operating
the sensors 2016, the microprocessor 2012, the communi-
cations device 2010, the display 2018 and the input devices
2020.

[0047] In the preceding embodiments, and those that fol-
low, it is possible to download the manufacturer’s specifi-
cations from the network and/or record compliance with
those specifications. The following is non-limiting example
of one method of present invention illustrating a way of
accomplishing this. In other embodiments of the method
certain aspects may be omitted. In still other embodiments,
additional aspects may be included. Further, the method
need not be performed in the exact order presented herein
but may be varied as desired by the user.

[0048] The tool 2014 queries the user for manufacturer,
materials, or job information

[0049] Manufacturer, materials, or job information is
entered manually by user or through barcode scan or
radio frequency identification tags

[0050] The tool 2014 queries the central server and
loads into the tool settings for a specific manufacturer,
materials, or job specification

[0051] The tool 2014 records and sends the users
actions and sensor results to the central server for long
term storage

[0052] One example in which this method is advantageous
is ensuring manufacturer torque specifications are being
followed for wheel lug nuts for automobiles. Other
examples include ensuring that fastening, cutting, and mea-
surement specifications are met and monitored. Some of the
benefits of the methods of the present invention include
increased quality assurance, aiding less experienced workers
to adhere to specifications, and recording results for quality
and liability purposes.

[0053] There are many industrial applications and product
and/or machine service and repair applications where the
manufacturer or designer has precise specifications for how
parts may be constructed, assembled, or fastened. In the
automotive field, for example, every manufacturer has pre-
cise torque specifications for the lug nuts that fastening the
wheels of the vehicle. Currently, service personnel look up
the manufacturer specification for lug nut torque on a chart
and are responsible for setting their torque wrenches so as
not to under or over torque the nut. Because these specifi-
cations change from time to time with new makes and
models of vehicles, it is difficult to ensure that workers
always have the latest manufacturer information and that
they are following best practices. Currently there is no
effective way for manufacturers, customers, or supervisory
personnel to ensure that service personnel are compliant
with specifications.

[0054] With the methods of the present invention, service
providers can enter into the system manufacturer informa-
tion that is sent to the central server so that the current and
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most appropriate torque specifications can be automatically
sent to the tool 2014 and loaded into the tool 2014 from the
server. Preferably, the tool 2014 will always have access to
the latest manufacturer specification for any available make
or model. In addition, the tool 2014 can send to the server
a record of the actual torque applied to the lug nuts so that
the customer, manufacturer, and supervisor have a detailed
record of torque associated with the service. This enables
documentation for future liability protection. In the past,
injurious automobile accidents have been blamed on
improper torque being applied to lug nuts in routine auto-
motive service, and lawsuits have resulted in millions of
dollars of damages. Typically, there has not been, an accu-
rate record of torque settings and compliance prior to this
invention.

[0055] A similar need exists with many manufacturing
processes in which power tools 2014 are used, especially in
settings where the same power tool 2014 is used for multiple
applications and can be adapted to the task at hand through
program logic supplied from the server. For quality assur-
ance and customer service, the same settings and results can
be transmitted to the server for an accurate, long term record.
This enables lesser skilled people to perform their jobs with
higher skilled tools 2014.

[0056] In addition to torque specifications for nuts and
other fastening applications, tool settings can be set from the
server for cutting applications. The user can be queried
about materials type, thickness and other properties so that
the tool 2014 can be adjusted for cutting blade selection and
blade rotation or speed. For other types of tools 2014 used,
for example, for fastening or binding, materials properties
can be equally important. These include, but are not limited
to, force and depth on rivets or nails, or temperature settings
on tools 2014 that use heat to fasten, solder, or bind parts and
components.

[0057] Another case where specific information can be
received from the server and where results can be stored on
the server has to do with measurement. Examples include
enabling accurate cutting lengths or depths, positioning of
fasteners, positioning of components, height or depth of
screws, or number of turns on a bolt. This information can
be a result of the job that the user is working on, where
specific step-by-step instructions are loaded into the tool
based on the job or project. Specific actions may also be
monitored and recorded, including the sensed result the user
action, such as number of turns, cut length or depth, etc.

[0058] In still other embodiments of the invention, the
microprocessor 1012 and the communications device 1010
are supplied in a separate unit (discussed in more detail
below). In still other embodiments of the invention, the
power tool user may connect the power tool 1014 to a
personal computer (discussed in more detail below). The
connection may be either direct or via the separate device.
In this embodiment of the invention, the power tool user
may take advantage of the keyboard and mouse of the
personal computer to input information into the system.

[0059] FIG. 4 depicts a modular microprocessor-based
power tool system arranged in accordance with another
embodiment of the invention. In the arrangement shown in
FIG. 1, a data management device 10 is electrically inter-
connected with a handheld microprocessor-based device 12
via a cable 14. In the depicted arrangement, data manage-
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ment device 10 also is in signal communication with a power
tool 15. The power tool 15 may have a heat sensor 16
capable of sensing heat generated by the power tool and
producing an electrical signal representative thereof.
Although FIG. 1 illustrates the power tool 15 as being
connected to data management device 10 by a cable 18, it
may be preferable to construct power tool 15 using wireless
technology to provide signal communication between the
power tool 15 and the data management device 10. Example
wireless technologies include, but are not limited to, cell
phone, RF, and Blue Tooth. Regardless of the manner in
which power tool 15 is interconnected with data manage-
ment device 10, both that interconnection and cable 14 can
be configured for serial data communication between the
interconnected devices. However, alternative date transfer
schemes may be used.

[0060] Also shown in FIG. 4 are vibration sensor 20 and
sensor 22, which are in data communication with data
management device 10 via cables 24 and 26, respectively.
Vibration sensor 20 and sensor 22 of FIG. 4 represent
sensors other than heat sensor 16 that can be used with the
invention. Additional properties that may be monitored by
the sensors include, but are not limited to moisture, room
temperature, location, direction, user identification, power,
torque, motor jam, length and time of usage, cut distance,
length of cut, equipment manufacturer information, equip-
ment identification, and service record. Further, the sensors
of the present invention are not limited for use with any
particular power tool 16. For example, the power tool 16
may be a drill, saw, sander, grinder, router, or joiner; or
outdoor tools such as lawn mowers and hedge trimmers; or
construction tools such as jack hammers. Upon understand-
ing the various aspects and features of the invention it will
be recognized that the invention is easily implemented for
industrial as well as home or commercial use. Further,
multiple sensors may be used with any given power tool 16
and multiple power tools 16 may be simultaneously moni-
tored by the system. Sensors used in the practice of the
invention can be arranged in a variety of ways. The data to
be recorded or otherwise employed by handheld micropro-
cessor device 12 and/or data management device 10 can be
provided in serial format in synchronization with clock
signals provided by data management device 10. The sen-
sors can be connected to data management device 10 with
cables (as shown in FIG. 4) or may be connected via
wireless technology.

[0061] As is shown in FIG. 4, handheld microprocessor
device 12 may include a display screen 28 and at least one
input mechanism such as a plurality of switches or keys (30,
32, 34, 36, and 38 in FIG. 4), which are mounted on a
housing 40. Located in the interior of housing 40, but not
shown in FIG. 4, are a microprocessor, memory circuits, and
circuitry that interface with switches 30, 32, 34, 36 and 38
with the microprocessor. Stored in the memory of program
handheld microprocessor device 12 can be a set of program
instructions that establishes a data protocol that allows
handheld microprocessor device 12 to perform digital data
signal processing and generate desired data or graphics for
display on display 28 when a program cartridge 42 is
inserted in a slot or other receptacle in housing 40. That is,
program cartridge 42 of FIG. 4 may include read-only
memory units (or other memory means such as battery-
powered random access memory) which store program
instructions and data that adapt handheld microprocessor 12
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for operation in modular microprocessor-based power tool
system. More specifically, when the instructions and data of
program cartridge 42 are combined with program instruc-
tions and data included in the internal memory circuits of
handheld microprocessor device 12, handheld microproces-
sor device 12 is programmed for processing and displaying
power tool operational information in the manner described
below. In each case, the plurality of switches or keys (30, 32,
34, 36, and 38 in FIG. 4) are selectively operated to provide
signals that result in pictorial and/or alphanumeric informa-
tion being displayed by display 42.

[0062] Various devices are known that meet the above-set
forth description of handheld microprocessor device 12. For
example, compact devices are available in which the plu-
rality of keys allows alphanumeric entry and internal
memory can be provided for storing information such as
names, addresses, phone numbers, and an appointment
calendar. Small program cartridges or cards can be inserted
in these devices to program the device for various purposes
such as the playing of games, spreadsheet application, and
foreign language translation sufficient for use in travel. More
recently, less compact products that have more extensive
computational capability and are generally called “palm top
computers” have been introduced into the marketplace.
These devices also can include provision for programming
the device by way of an insertable program card or cartridge.
Alternatively, a handheld microprocessor device 12 can be
provided with an internal memory (not removable) contain-
ing the necessary program instructions.

[0063] Certain embodiments of the invention are config-
ured and arranged to operate in conjunction with yet another
type of handheld microprocessor unit. Specifically, in these
embodiments of the invention, program cartridge 42 is
electrically and physically compatible with commercially
available compact video game systems, such as the system
manufactured by Nintendo of America Inc. under the trade-
mark “GAME BOY.” Configuring data management device
10 and program cartridge 42 for operation with a handheld
video game system has several advantages. For example, the
display of such a device provides display resolution that
allows the invention to display both multi-line alphanumeric
information and graphical data. In this regard, the 160x144
pixel dot matrix-type liquid crystal display screen currently
used in the above-referenced compact video game systems
provides sufficient resolution for at least six lines of alpha-
numeric text, as well as allowing graphical representation of
statistical data such as graphical representation of heat or
vibration generated by the power tool 15.

[0064] Another advantage of providing handheld micro-
processor device 12 in the form of a compact video game
system is the relatively simple, vet versatile arrangement of
switches that is provided by such a device. For example, as
is indicated in FIG. 4, a compact video game system
includes a control pad 30 that allows an object displayed on
display 42 to be moved in a selected direction (i.e., up-down
or left-right). As also is indicated in FIG. 4, compact video
game systems typically provide two pair of distinctly shaped
push button switches. In the arrangement shown in FIG. 4,
a pair of spaced-apart circular push button switches (36 and
38) and a pair of elongate switches (32 and 34) are provided.
The functions performed by the two pairs of switches is
dependent upon the program instructions contaired in each
program cartridge 42. The device illustrated in FIG. 4 is but
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one commercially available device. Any commercially
available or proprietarily designed device having an altet-
native arrangement of buttons may be used.

[0065] Yet another advantage of utilizing a compact video
game system for handheld microprocessor-based device 12
of FIG. 4 is the widespread popularity and low cost of such
units. In this regard, manufacture and sale of a data man-
agement device 10, power tool 15 with sensor 16 and
program cartridge 42 that operate in conjunction with a
compact microprocessor-based video system allows the
modular microprocessor-based power tool system of FIG. 4
to be manufactured and sold at a lower cost than could be
realized in an arrangement in which handheld device 12 is
designed and manufactured solely for use in the system of
FIG. 4.

[0066] Another advantage of utilizing a compact video
game system for handheld microprocessor-based device 12
of FIG. 4 is that power tools are increasingly being designed
for children and used by children at home, as both toys and
as child-versions of adult tools for construction and play.
Integrating educational instructions, monitoring and feed-
back using a game system enables the least skilled users of
power tools to gain skills by learning to use tools for a
variety of projects that can be loaded into the data manage-
ment device 10 from the network or inserted with a program
cartridge 42.

[0067] An even further advantage of using a compact
video game system for handheld microprocessor 12 is that
such video game systems include means for easily estab-
lishing the electrical interconnection provided by cable 14 in
FIG. 4. In particular, such compact video game systems
include a connector mounted to the game device housing (40
in FIG. 4) and a cable that can be connected between the
connectors of two video game units to allow interactive
operation of the two interconnected units (i.e., to allow
contemporaneous game play by two players or competition
between players as they individually play identical but
separate games). In certain embodiments of the invention,
the “two-player” cable supplied with the compact video
game device being used as handheld microprocessor device
12 is used as cable 14 to establish serial data communication
between the handheld microprocessor device 12 (compact
video game system) and data management device 10. In
these embodiments, the program instructions stored on the
memory of data management device 10 and program car-
tridge 42 respectively program data management device 10
and the compact video game system (i.e., handheld micro-
processor device 12) for interactive operation in which
switches 30, 32, 34, 36 and 38 are used to control the
operation of data management device 10 (e.g., to select a
particular operational mode such as determining the optimal
location of a cut or the display of statistical test data and, in
addition, to control operation such as selection of an option
during operation of the system in a particular operational
mode). In each operational mode, data management device
10 processes data in accordance with program instructions
stored in the memory circuits of data management device 10.
Depending upon the operational mode selected by the user,
data is supplied to data management device 10 by sensor 16,
by additional sensors (20 and 22 in FIG. 4) or any inter-
connected computers or data processing facility (such as the
hereinafter described user’s computer 48 and clearinghouse
54 of FIG. 4). During such operation, mode switches 30, 32,
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34, 36 and 38 are selectively activated so that signals are
selectively coupled to the video game system (handheld
microprocessor device 12) and processed in accordance with
program instructions stored in program cartridge 42. The
signal processing performed by handheld microprocessor
device 12 results in the display of alphanumeric, symbolic,
or graphic information on the video game display screen
(i.e., display 28 in FIG. 4), which allow the user to control
system operation and obtain desired test results and other
information.

[0068] With continued reference to FIG. 4, a data man-
agement device 10 of the invention may include a data port
44 that allows communication between data management
device 10 and a personal computer 48 (or other program-
mable data processor). In certain embodiments of the inven-
tion, data port 44 is an RS-232 connection that allows serial
data communication between data management device 10
and personal computer 48. In the practice of the invention,
personal computer 48 can be used to supplement data
management device 10 by, for example, performing more
complex analyses of vibration and other data that has been
supplied to and stored in the memory circuits of data
management device 10. Alternatively, personal computer 48
can be used to supply data to data management device 10
that is not conveniently supplied by using handheld micro-
processor switches 30, 32, 34, 36 and 38 as an operator
interface to the system shown in FIG. 4. For example, some
embodiments of the invention may employ a substantial
amount of alphanumeric information that must be entered by
the system user. Although it is possible to enter such data by
using switches 30, 32, 34, 36 and 38 in conjunction with
menus and selection screens displayed on display screen 28
of FIG. 4, it may be more advantageous to use a device such
as personal computer 48 for entry of such data. However, if
personal computer 48 is used in this manner, some trade-off
of system features may be required because data manage-
ment device 10 must be temporarily interconnected with
personal computer 48 during these operations. That is, some
loss of system mobility might result because a suitably
programmed personal computer would be needed at each
location at which data entry or analysis is to occur.

[0069] As is indicated in FIG. 4, a data management
device 10 of the invention may also include a modem 52 that
allows data communication between data management
device 10 and a remote computing facility identified in FIG.
4 as clearinghouse 54 via a conventional telephone line
(indicated by reference numeral 50 in FIG. 4) or by a
wireless network. As shall be described in more detail,
clearinghouse computing facility 54 facilitates communica-
tion between a user of the system shown in FIG. 4 and
professional service provider and can provide additional
services such as updating system software. As is indicated
by facsimile machine 55 of FIG. 4, one optional function of
clearinghouse 54 is providing the professional service pro-
vider with standardized reports 56, which indicate both the
current condition and condition trends of the system user.
Although a single facsimile machine 55 is shown in FIG. 4,
it will be recognized that numerous service providers (and
hence facsimile machine 55) can be connected in signal
communication with a clearinghouse 54.

[0070] Regardless of whether a compact video game sys-
tem, another type of commercially available handheld
microprocessor-based unit, a specially designed micropro-
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cessor device, or a microprocessor device integral with the
power tool 15, is used, embodiments of a modular micro-
processor-based power tool system according to the present
invention: (a) adapts a microprocessor device for displaying
instructions for performing the monitoring and/or control-
ling a power tool 15; (b) adapts a microprocessor device for
displaying (graphically or alphanumerically) statistical data
such as heat or vibration; (c) adapts a microprocessor device
for supplying control signals and signals representative
room temperature, scaling factors or other useful informa-
tion, optionally to data management device 10; (d) adapts a
microprocessor device for simultaneous graphical display of
cut locations with information such as saw speed; and, (e)
adapts a microprocessor device for displaying information
or instructions from a service provider that may be coupled
to data management device 10 from a clearinghouse 54. The
manner in which the arrangements of the present invention
implement the above-mentioned functions and others can be
better understood with reference to the illustrative embodi-
ments of FIGS. 5 and 6.

[0071] Referring first to FIG. 5, clearinghouse 54 receives
data from one or more modular microprocessor-based power
tools 15 of the type shown in FIG. 4. The data supplied to
clearinghouse 54 by each individual modular microproces-
sor-based power tool 15 may comprise “raw data,” i.e., a
parameter associated with the operation of the power tools
15 and related data that may be stored in memory circuits of
the microprocessor device or a data management device 10,
without further processing. For example, with respect to the
arrangement shown in FIG. 4, heat and/or vibration and
associated data such as room temperature and other such
conditions are transmitted to clearinghouse 54 and stored
with a digitally encoded signal that identifies both the source
of the information (i.e., the power tool) and those having
access to the stored information (i.e., the system user’s
service providers).

[0072] As shall be recognized upon understanding the
manner in which it operates, clearinghouse 54 can be
considered to be a central server for the various system users
and each service provider 60. In that regard, clearinghouse
54 includes conventionally arranged and interconnected
digital processing equipment (represented in FIG. 5 by
digital signal processor 57) which receives digitally encoded
information from a user or service provider 60; processes the
information as required; stores the information (processed or
unprocessed) in memory if necessary; and, transmits the
information to an intended recipient (i.e., user or service
provider 60).

[0073] InFIG. 5, rectangular outline 60 represents one of
numerous remotely located service providers who can utilize
clearinghouse 54 and the arrangement described relative to
FIGS. 1 and 2 in monitoring and controlling power tool
programs. Shown within outline 60 is a computer 62 (e.g.,
personal computer), which is coupled to clearinghouse 54 by
means of a modem (not shown in FIG. 2) and a telephone
line 64 or wireless network (not shown). Also shown in FIG.
5 is the previously mentioned facsimile machine 55, which
is coupled to clearinghouse 54 by means of a second
telephone line 68 or wireless network (not shown). Using the
interface device of computer 62 (e.g., a keyboard or pointing
device such as a mouse), the service provider can establish
data communication between computer 62 and clearing-
house 54. Once data communication is established between
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computer 62 and clearinghouse 54, power tool information
can be obtained from clearinghouse 54 in a manner similar
to the manner in which subscribers to various database
services access and obtain information. In particular, the
service provider can transmit an authorization code to clear-
inghouse 54 that identifies the service provider as an autho-
rized user of the clearinghouse and, in addition, can transmit
a signal representing the power tool for which power tool
information is being sought. As is the case with conventional
database services and other arrangements, the identifying
data is keyed into computer 62 by means of a conventional
keyboard (not shown in FIG. 5) in response to prompts that
are generated at clearinghouse 54 for display by the display
of computer 62 (not shown in FIG. 5).

[0074] Depending upon the hardware and software
arrangement of clearinghouse 54 and selections made by the
service provider via computer 62, power tool information
can be provided to the service provider in different ways. For
example, computer 62 can be operated to access data in the
form that it is stored in the memory circuits of clearinghouse
54 (i.e., raw data that has not been processed or altered by
the computational or data processing arrangements of clear-
inghouse 54). Such data can be processed, analyzed, printed
and/or displayed by computer 62 using commercially avail-
able or custom software. On the other hand, various types of
analyses may be performed by clearinghouse 54 with the
results of the analyses being transmitted to the remotely
located service provider 60 and/or system user. For example,
clearinghouse 54 can process and analyze data in a manner
identical to the processing and analysis provided by the
power tool system of FIG. 5. With respect to such process-
ing and any other analysis and processing provided by
clearinghouse 54, results expressed in alphanumeric format
can be sent to computer 62 via telephone line 64 and the
modem associated with computer 62, with conventional
techniques being used for displaying and/or printing the
alphanumeric material for subsequent reference.

[0075] The arrangement of FIG. 5 also represents one
possible arrangement that allows the service provider to
send messages and/or instructions to each power tool 15 via
computer 62, telephone line 64, and clearinghouse 54. The
messages may be educational or may include feedback to the
user as to how the power tool is performing. In particular,
clearinghouse 54 can be programmed to generate a menu
that is displayed by computer 62 and allows the service
provider to select a mode of operation in which information
is to be sent to clearinghouse 54 for subsequent transmission
to a user of the system described relative to FIGS. 1-4. This
same menu (or related submenus) can be used by the service
provider to select one or more modes of operation of the
above-described type in which either unmodified power tool
data or the results of data that has been analyzed by
clearinghouse 54 is provided to the service provider via
computer 62 and/or facsimile machine 55.

[0076] In the contemplated embodiments of the present
invention the user of the power tool 15 can be provided with
messages or instructions such as step-by-step instructions,
tool positioning for an upcoming cut, a laser guide cut
length, a record of successful cuts, a list of upcoming cuts,
project design, scaling factors, a materials list, a cut list,
wood or materials type, equipment information or other
aspects of the power tool program. Transmitting messages is
similar to the operation that allows the service provider to
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access data sent by a power tool, i.e., transmitted to clear-
inghouse 54. The process differs in that the service provider
60 enters or selects the desired message or instruction via the
keyboard or other interface device of computer 62. Once the
message or instruction i entered and transmitted to clear-
inghouse 54, it is stored for subsequent transmission to the
user for whom the information or instruction is intended. It
should be understood that it is within the scope of the present
invention that such messages or instructions can compro-
mise a number of standard pre-composed messages or
instructions that can be manually or automatically selected
from a menu or list. These standard messages or instructions
can optionally be selected based, at least in part, on the data
collected from the power tool 15. For example, based on the
project design and the scaling factors, a materials and cut list
may be generated for the end user. Based on the equipment
and materials, settings are set to server and are then trans-
mitted directly to the tool or via the handheld microproces-
sor unit 12 and/or the data management device 10.

[0077] With respect to transmitting stored messages or
instructions to a user of the invention, at least two techniques
are available. The first technique is based upon the manner
in which operational modes are selected in the practice of the
invention. Specifically, in certain embodiments of the inven-
tion, program instructions that are stored in memory cause
the system to generate menu screens which are displayed.
The menu screens allow the system user to select the basic
mode in which the system of is to operate and, in addition,
allow the user to select operational subcategories within the
selected mode of operation. Various techniques are known to
those skilled in the art for displaying and selecting menu
items. For example, in the practice of this invention, one or
more main menus can be generated and displayed which
allow the system user to select operational modes that may
include: (a) a monitor mode (e.g., monitoring of heat gen-
eration); (b) a display mode (e.g., displaying previously
obtained heat generation results, the service record, or other
relevant information); (¢) an input mode (e.g., a mode for
entering data such as providing information that relates to
the materials to be cut, fastener type (screw or nail), finish
desired, etc., or even answering survey questions); and, (d)
a communications mode (for establishing a communication
link with a remote computing facility such as clearinghouse
54 of FIG. 4).

[0078] In embodiments of the invention that employ a
compact video game system for a handheld microprocessor
device 12, the selection of menu screens and the selection of
menu screen items preferably can be accomplished in sub-
stantially the same manner as menu screens and menu items
are selected during the playing of a video game. For
example, the program instructions stored in data manage-
ment device 10 and program cartridge 42 of the arrangement
of FIG. 4 can be established so that a predetermined one of
the compact video game switches (e.g., switch 32 in FIG. 4)
allows the system user to select a desired main menu in the
event that multiple main menus are employed. When the
desired main menu is displayed, operation by the user of
control pad 30 allows a cursor or other indicator that is
displayed on the menu to be positioned adjacent to or over
the menu item to be selected. Activation of a switch (e.g,,
switch 36 of the depicted handheld microprocessor device
12) causes the handheld microprocessor device 12 and/or
data management device 10 to initiate the selected opera-
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tional mode or, if selection of operational submodes is
required, causes handheld microprocessor device 12 to dis-
play a submenu.

[0079] In view of the above-described manner in which
menus and submenus are selected and displayed, it can be
recognized that arrangements, of the present invention can
be configured and arranged to display a menu or submenu
item that allows the user to obtain and display messages or
instructions that have been provided by a service provider
and stored in clearinghouse 54. For example, a submenu that
is generated upon selection of the previously mentioned
communications mode can include submenu items that
allow the user to select various communication modes,
including a mode in which serial data communication is
established with clearinghouse 54, and a message status
request is transmitted to clearinghouse 54. When this tech-
nique is used, the data processing system of clearinghouse
54 is programmed to search the clearinghouse memory to
determine whether a message exists for the user making the
request. Any messages stored in memory for that user are
then transmitted to the user and processed for display or
other output device. If no messages exist, clearinghouse 54
transmits a signal that causes the display or other output
device to indicate “no messages.” In this arrangement,
clearinghouse 54 preferably is programmed to store a signal
indicating that a stored message has been transmitted to the
intended recipient (user). Storing such a signal allows the
service provider to determine that messages sent to clear-
inghouse 54 for forwarding to a power tool user have been
transmitted to that power tool user. In addition, program
instructions allow the system user to designate whether
received messages and instructions are to be stored in the
memory for subsequent retrieval or review. In addition, in
some instances it may be desirable to program clearinghouse
54 so that the service provider can designate (i.e., flag)
information such as changes in operating conditions that will
be prominently displayed to the user (e.g., accompanied by
a blinking indicator) and stored in the memory regardless of
whether the system user designates the information for
storage. In still other instances, the system user inputs data
associated with the materials he is using, such as the length
and thickness of a particular board, and the service provider
(or a program on the clearinghouse server) determines the
optimal locations for cutting, drilling of holes, placement of
fasteners, and the like. Further, the system user may input
data associated with materials and the particular power tool
15 and the service provider (or a program on the clearing-
house server) determines the appropriate settings for opera-
tion of the power tool 15.

[0080] A second technique that can be used for forwarding
messages or instructions to a user does not require the
system user to select a menu item requesting transmission by
clearinghouse 54 of messages that have been stored for
forwarding to that user. In particular, clearinghouse 54 can
be programmed to operate in a manner that either automati-
cally transmits stored messages for that user when the user
operates the system or programmed to operate in a manner
that informs the user that messages are available and allows
the user to access the messages when he or she chooses to
do so.

[0081] Practicing the invention in an environment in
which the service provider uses a personal computer in some
or all of the above-discussed ways can be very advanta-
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geous. On the other hand, the invention may also provide
service providers timely information about system users
without the need for a computer or any equipment other than
a conventional facsimile machine (55 in FIGS. 4 and 5), or
similar output device capable of receiving signals over a
wired or wireless network, and presenting the information to
the service provider. For example, information provided to
clearinghouse 54 by a system user 15 can be sent to a service
provider 60 via telephone line 68 and facsimile machine 55,
with the information being formatted as a standardized
graphic or textual report (56 in FIG. 4). Formatting a
standardized report 56 (i.e., analyzing and processing data
supplied by power tool 16 or other system monitor or sensor)
can be effected either by data management device 10 or
within the clearinghouse facility 54. Moreover, various
standardized reports can be provided. Preferably, the signal
processing arrangement included in clearinghouse 54 allows
each service provider 60 to select which of several stan-
dardized reports will be routinely transmitted to the service
providers’ facsimile machine 55 or other output device, and,
to do so on a power tool-by-power tool (user-by-user) basis.

[0082] FIG. 6 illustrates one embodiment of a manner in
which various system components are arranged and inter-
connected with other system components for affecting the
above-described operational aspects of the invention. As is
symbolically indicated in FIG. 6, microprocessor device 12
and power tool 15 are electrically connected to a dual
universal asynchronous receiver transmitter 70 (by any
suitable means such as cables 14 and 18). As also is
indicated in FIG. 4 when a system user connects a personal
computer 48 (or other programmable digital signal proces-
sor) to data port 44, signal communication is established
between personal computer 48 and a second dual universal
asynchronous receiver transmitter 72. Additionally, dual
universal asynchronous receiver transmitter 72 is coupled to
a communications device such as a modem 46 so that data
communication can be established with a remote clearing-
house 54.

[0083] One embodiment includes a plurality of signal
sensors 74, with at least one individual signal sensor being
associated with each device. As previously discussed, and as
is indicated in FIG. 6, these devices may include handheld
microprocessor device 12, power tool 15, personal computer
48, remote computing facility 54 and, in addition, other
additional power tools 15. Each signal sensor 74 is electri-
cally connected for receiving a signal that will be present
when the device with which that particular signal sensor is
associated therewith and, in addition, is energized (e.g.,
turned on). For example, in previously mentioned embodi-
ments of the invention in which data port 44 is an RS-232
connection, the signal sensor 74 that is associated with
personal computer 48 can be connected to an RS-232
terminal that is supplied power when a personal computer is
connected to data port 44 and the personal computer is
turned on. In a similar manner, the signal sensor 74 that is
associated with clearinghouse 54 can be connected to
modem 46 so that the signal sensor 74 receives an electrical
signal when modem 46 is interconnected to a remote com-
puting facility (e.g., clearinghouse 54 of FIG. 5) via a
telephone line 50.

[0084] Inthe arrangement of FIG. 6, each signal sensor 74
is preferably a low power switch circuit (e.g., a metal-oxide
semiconductor field-effect transistor circuit), which auto-
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matically energizes data management device 10 whenever
any one (or more) of the devices are associated with signal
sensors 74 and is energized. Thus, as is indicated in FIG. 6
by signal path 76, each signal sensor 74 is interconnected
with power supply 78, which supplies operating current and
typically consists of one or more small batteries (e.g., three
AAA alkaline cells).

[0085] The microprocessor and other conventional cir-
cuitry that enables processing system signals in accordance
with stored program instructions is indicated in FIG. 6 by a
programmable microprocessor or central processing device
(CPU) 80. As is indicated in FIG. 6 by interconnection 82
between CPU 80 and battery 78, CPU 80 receives operating
current from power supply 78, with power being provided
only when one or more of the signal sensors 74 are activated
in the previously described manner. A clock/calendar circuit
84 is connected to CPU 80 (via signal path 86 in FIG. 6) to
allow time and date tagging of service tests and other
information. Although not specifically shown in FIG. 6,
operating power is supplied to clock/calendar 84 at all times.

[0086] In operation, CPU 80 receives and sends signals
via a data bus (indicated by signal path 88 in FIG. 6), which
interconnects CPU 80 with dual universal asynchronous
receiver transmitters 70 and 72. The data bus 88 also
interconnects CPU 80 with memory circuits, which, in the
depicted embodiment, include a system read-only memory
(ROM) 90, a program random access memory (RAM) 92,
and an electronically erasable read-only memory (EEROM)
94. System ROM 90 can store program instructions and any
data required for programming. During operation of the
system, program RAM 92 provides memory space that
allows CPU 80 to carry out various operations that are
required for sequencing and controlling the operation of the
system. In addition, RAM 92 can provide memory space that
allows external programs (e.g., programs provided by clear-
inghouse 54) to be stored and executed. EEROM 94 allows
test results and other data information to be stored and
preserved until the information is no longer needed (i.e.,
until purposely erased by operating the system to provide an
appropriate erase signal to EEFROM 94).

[0087] In other embodiments of the invention, all or a
portion of the functions and operations attributed to data
management device 10 and/or handheld microprocessor
device 12 can be performed by components or mechanisms
such as a microprocessor located in the power tool 15. In
addition, the power tool 15 may include microprocessor
circuitry for generating visual display signals and signals
representative of both current and past values of sensed
parameters or even the service record of the power tool 15.
Conventional programming and design techniques can be
employed to adapt commercially available units for the
performance of the various functions and operations of data
management device 10 and/or the handheld device 12. In
arrangements in which the power tool 15 includes a micro-
processor that is programmed to provide signal processing in
the above-described manner, the invention can use a signal
interface device similar to those described above. That is,
depending upon the amount of signal processing effected by
the power tool and the amount of signal processing per-
formed by a microprocessor of programmable handheld
device 12 (if present), the signal interface required ranges
from a conventional cable (e.g., interconnection of RS232
ports) to an arrangement in which signal communication is
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provided with an internal or external modem, or an arrange-
ment in which the signal interface provides only a portion of
the signal processing described relative to FIGS. 4-5. Fur-
ther, in another aspect of this embodiment of the invention,
the display may also be integrated into the power tool 15.

[0088] The invention also is capable of transmitting infor-
mation to a remote location (e.g., clearinghouse 54 and/or a
remotely located service provider) by means other than
conventional telephone lines. For example, a modem that is
configured for use with a cellular telephone system can be
employed to transmit the signals provided by the modular
microprocessor-based power tool system to a remote loca-
tion via modulated RF transmission. Moreover, the inven-
tion can be employed with various digital networks such as
recently developed interactive voice, video and data systems
such as television systems in which a television and user
interface apparatus is interactively coupled to a remote
location via coaxial or fiberoptic cable and other transmis-
sion media.

[0089] Another embodiment of the invention is illustrated
in FIGS. 7-17. Referring to FI1G. 7, a networked system 216
includes a server 218 and a workstation 220 connected to
server 218 through a communication network 224. Server
218 is preferably a world wide web server and communi-
cation network 224 is preferably the Internet. It will be
apparent to one skilled in the art that server 218 may
comprise a single stand-alone computer or multiple com-
puters distributed throughout a network. Workstation 220 is
preferably a personal computer, remote terminal, or web TV
device connected to server 218 via the Internet. Workstation
220 functions as a remote interface for entering or selecting
in server 218 messages and queries to be communicated to
the power tools.

[0090] System 216 may also include first and second
remotely programmable apparatuses 226 and 232 for use
with first and second power tools, respectively. Each appa-
ratus 226/232 is designed to interact with a power tool in
accordance with script programs received from server 218.
Each apparatus 226/232 is in communication with server
218 through communication network 224, preferably the
Internet. Alternatively, each apparatus 226/232 may be
placed in communication with server 218 via wireless
communication networks, cellular networks, telephone net-
works, or any other network which allows each apparatus
226/232 to exchange data with server 218. For clarity of
illustration, only two apparatuses 226 and 232 are shown in
FIG. 7. 1t is to be understood that system 216 may include
any number of remotely programmable apparatuses for
monitoring any number of power tools.

[0091] In one embodiment, each power tool to be moni-
tored is also provided with a sensor 228. Sensor 228 is
designed to produce measurements of a parameter associ-
ated with the operation of the power tool, record the mea-
surements, and transmit the measurements to the remotely
programmable apparatus 226/232 through a standard con-
nection cable 230 as described above. Alternatively, mea-
surements can be transmitted to the apparatus 226/232 via a
wireless interface or transmission media. Examples of suit-
able sensors 228 include heat, vibration, moisture, room
temperature, location, direction, user identification, power,
torque, motor jam, length and time of usage, cut distance,
length of cut, equipment manufacturer information, equip-
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ment identification, or service record. Such sensors 228 are
well known in the art. The specific type of sensor 228
provided to each power tool is dependent upon the need of
the operator. For example, a torque sensor may be supplied
to power tool for tightening bolts to prevent over-torquing of
the bolt.

[0092] FIG. 8 shows server 218, workstation 220, and
apparatus 226 in greater detail. Server 218 includes a
database 238 for storing script programs 240. Script pro-
grams 240 are executed by each apparatus e.g., 226/232, to
communicate queries and messages to a power tool operator,
receive responses 242 to the queries, collect measurements
244, and to transmit responses 242 and measurements 244 to
server 218. Database 238 is designed to store responses 242
and measurements 244. Database 238 further includes a
look-up table 246. Table 246 contains a list of the power
tools to be monitored, and for each power tool, a unique
power tool identification code and a respective pointer to the
script program assigned to the power tool. Each remotely
programmable apparatus, e.g., 226/232, is designed to
execute assigned script programs 240 received from server
218.

[0093] FIGS. 9-10 show an exemplary structure of each
remotely programmable apparatus according to one embodi-
ment. For clarity, only remotely programmable apparatus
226 is shown since each remotely programmable apparatus
of this embodiment can be substantially identical structure to
apparatus 226. Referring to FIG. 9, apparatus 226 includes
ahousing 262. Housing 262 is sufficiently compact to enable
apparatus 226 to be hand-held and carried by a power tool
operator. Apparatus 226 also includes a display 264 for
displaying queries and prompts to the power tool operator.
In one embodiment, display 264 is a liquid crystal display
(LCD).

[0094] Four user input buttons 270A, 270B, 270C, and
270D are located adjacent display 264. User input buttons
270A-D are for entering in apparatus 226 responses 242 to
the queries and prompts. In the preferred embodiment, user
input buttons 270A-D are momentary contact push buttons.
In alternative embodiments, user input buttons 270A-D may
be replaced by switches, keys, a touch sensitive display
screen, or any other data input device.

[0095] Three monitoring device jacks 268A, 268B, and
268C are located on a surface of housing 262. Device jacks
268A-C are for connecting apparatus 226 to a number of
sensors 228. Apparatus 226 also includes a modem jack 266
for connecting apparatus 226 to a telephone jack through a
standard connection cord (not shown). Apparatus 226 fur-
ther includes a visual indicator, such as a light emitting diode
(LED) 274. LED 274 is for visually notifying the power tool
operator that he or she has unanswered queries stored in
apparatus 226.

[0096] FIG. 10 is a schematic block diagram illustrating
the components of apparatus 226 in greater detail. Apparatus
226 includes a microprocessor 276 and a memory 280
connected to microprocessor 276. Memory 280 is preferably
a non-volatile memory, such as a serial EEPROM. Memory
280 stores script programs 240 received from server 218,
measurements 244 received from sensor 228, responses 242
to queries, and the power tool’s unique identification code.
Microprocessor 276 also includes built-in read only memory
(ROM) which stores firmware for controlling the operation
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of apparatus 226. The firmware includes a script interpreter
used by microprocessor 276 to execute script programs 240.
The script interpreter interprets script commands which are
executed by microprocessor 276. Specific techniques for
interpreting and executing script commands in this manner
are well known in the art.

[0097] Microprocessor 276 is preferably connected to
memory 280 using a standard two-wire I°C interface. Micro-
processor 276 is also connected to user input buttons 270,
LED 274, a clock 284, and a display driver 282. Clock 284
indicates the current date and time to microprocessor 276.
For clarity of illustration, clock 284 is shown as a separate
component, but is preferably built into microprocessor 276.
Display driver 282 operates under the control of micropro-
cessor 276 to display information on display 264. Micro-
processor 276 is preferably a PIC 16C65 processor which
includes a universal asynchronous receiver transmitter
(UART) 278. UART 278 is for communicating with a
modem 286 and a device interface 290. A CMOS switch 288
under the control of microprocessor 276 alternately connects
modem 286 and interface 290 to UART 278.

[0098] Modem 286 is connected to a telephone jack 222
through modem jack 266. Modem 286 is for exchanging
data with server 218 through communication network 224.
The data includes script programs 240 which are received
from server 218 as well as responses 242 to queries, device
measurements 244, script identification codes, and the
power tool’s unique identification code which modem 286
transmits to server 218. Any suitable modem may be used.

[0099] Device interface 290 is connected to device jacks
268A, 268B, and 268C. Device interface 290 is for inter-
facing with a number of sensors 228, through device jacks
268A-C. Device interface 290 operates under the control of
microprocessor 276 to collect measurements 244 from sen-
sors 228 and to output the measurements to microprocessor
276 for storage in memory 280. In one embodiment, inter-
face 290 is a standard RS232 interface. For simplicity of
illustration, only one device interface 290 is shown in FIG.
10. However, in alternative embodiments, apparatus 226
may include multiple device interfaces to accommodate
sensors 228 which have different connection standards.

[0100] Referring again to FIG. 8, server 218 includes a
monitoring application 248. Monitoring application 248 is a
controlling software application executed by server 218 to
perform the various functions described below. Application
248 includes a script generator 250, a script assignor 252,
and a report generator 254. Script generator 250 is designed
to generate script programs 240 from script information
entered through workstation 220. The script information is
entered through a script entry screen 256. In the preferred
embodiment, script entry screen 256 is implemented as a
web page on server 218. Workstation 220 includes a web
browser for accessing the web page to enter the script
information.

[0101] FIG. 11 illustrates one embodiment of a script
entry screen 256 as it appears on workstation 220. Screen
256 includes a script name field 292 for specifying the name
of a script program to be generated. Screen 256 also includes
entry fields 294 for entering a set of queries to be answered
by a power tool operator. Each entry field 294 has corre-
sponding response choice fields 296 for entering response
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choices for the query. Screen 256 further includes check
boxes 298 for selecting a desired sensor 228 from which to
collect measurements 244.

[0102] Screen 256 additionally includes a connection time
field 400 for specifying a prescribed connection time at
which each apparatus 226 executing the script is to establish
a subsequent communication link to server 218. The con-
nection time is preferably selected to be the time at which
communication rates are the lowest, such as 3:00 AM.
Screen 256 also includes a CREATE SCRIPT button 402 for
instructing script generator 250 to generate a script program
240 from the information entered in screen 256. Screen 256
further includes a CANCEL button 404 for canceling the
information entered in screen 256.

[0103] In one embodiment, each script program 240 cre-
ated by script generator 250 conforms to the standard file
format used on UNIX systems. In the standard file format,
each command is listed in the upper case and followed by a
colon. Every line in the script program 240 is terminated by
a linefeed character {L.F}, and only one command is placed
on each line. The last character in the script program 240 is
a UNIX end of file character {EOF}. Table 1 shows an
exemplary listing of script commands used in the preferred
embodiment of the invention.

TABLE 1
SCRIPT COMMANDS
Command Description
CLS: {LF}
Clear the display.
ZAP: {LF}
Erase from memory the last set of query responses
recorded.
LED: b{LF}

Turn the LED on or off, where b is a binary digit of 0 or 1.
An argument of 1 turns on the LED, and an argument of 0
tums off the LED.
DISPLAY: Display the text following the DISPLAY command.
{chars} {LF}
INPUT: Record a button press. The m’s represent a button mask
mmmm{LF} pattern for each of the four input buttons. Each m
contains an “X” for disallowed buttons or an “O” for
allowed buttons. For example, INPUT: OXOX{LF}
allows the user to press either button #1 or #3.
WAIT: Wait for any one button to be pressed, then continue
{LF} executing the script program.
COLLECT: Collect measurements from the sensor
device{LF}
specified in the COLLECT command. The user is
preferably prompted to connect the specified sensor
to the apparatus and press a button to continue.
NUMBER: Assign a script identification code to the script program.
aaaa{LF} The script identification code from the most recently
executed NUMBER statement is subsequently
transmitted to the server along with the query responses
and device measurements. The script identification code
identifies to the server which script program was most
recently executed by the remote apparatus.
DELAY: Wait until time t specified in the DELAY command,
t{LF} usually the prescribed connection time.
CONNECT: Perform a connection routine to establish a
{LF} communication link to the server, transmit the power tool
identification code, query responses, device
measurements, and script identification code to the
server, and receive and store a new script program. When
the server instructs the apparatus to disconnect, the script
interpreter is restarted, allowing the new script program
to execute.
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[0104] The script commands illustrated in Table 1 are
representative of one embodiment and are not intended to
limit the scope of the invention. After consideration of the
ensuing description, it will be apparent to one skilled in the
art many other suitable scripting languages and sets of script
commands may be used to implement the invention.

[0105] The script program 240 includes display com-
mands to display the queries and response choices entered in
fields 294 and 296, respectively. The script program 240 also
includes input commands to receive responses 242 to the
queries. The script program 240 further includes a collect
command to collect device measurements 244 from the
sensor 228 specified in check boxes 298. The script program
240 also includes commands to establish a subsequent
communication link to server 218 at the connection time
specified in field 400FIG. 11. The steps included in the
script program 240 are also shown in the flow chart of FIGS.
17A-17B and will be discussed in the operation section
below.

[0106] Referring again to FIG. 8, script assignor 252 is for
assigning script programs 240 to the power tools. Script
programs 240 are assigned in accordance with script assign-
ment information entered through workstation 220. The
script assignment information is entered through a script
assignment screen 257, which is preferably implemented as
a web page on server 218.

[0107] FIG. 12 illustrates one embodiment of a sample
script assignment screen 257 as it appears on workstation
220. Screen 257 includes check boxes 406 for selecting a
script program 240 to be assigned, and check boxes 408 for
selecting the power tools to which the script program is to
be assigned. Screen 257 also includes an ASSIGN SCRIPT
button 512 for entering the assignments. When button 412 is
pressed, script assignor 252 creates and stores for each
power tool selected in check boxes 408 a respective pointer
to the script program 240 selected in check boxes 406. Each
pointer is stored in the power tool look-up table 246 of
database 238. Screen 257 further includes an ADD SCRIPT
button 410 for accessing the script entry screen and a
DELETE SCRIPT button 414 for deleting a script program
240. In another aspect of this embodiment of the invention,
the power tool may be uniquely associated with the pur-
chaser or user of the power tool.

[0108] Referring again to FIG. 8, report generator 254 is
designed to generate a power tool report 258 from responses
242 and device measurements 244 received in server 218.
Power tool report 258 is displayed on workstation 220. FIG.
15 shows a sample power tool report 258 produced by report
generator 254 for a selected power tool. Power tool report
258 includes a graph 416 of the device measurements 244
received from the power tool, as well as a listing of
responses 242 received from the power tool operator. Spe-
cific techniques for writing a report generator program to
display data in this manner are well known in the art.

[0109] The operation of one embodiment is illustrated in
FIGS. 16A-17B. FIG. 16A is a flow chart illustrating steps
included in the monitoring application executed by server
218. FIG. 16B is a continuation of the flow chart of FIG.
16A. In step 502, server 218 determines if new script
information has been entered through script entry screen
256. If new script information has not been entered, server
218 proceeds to step 506. If new script information has been
entered, server 218 proceeds to step 504.

Jul. 13, 2006

[0110] As shown in FIG. 11, the script information
includes a set of queries, and for each of the queries,
corresponding response choices. The script information also
includes a selected monitoring device type from which to
collect device measurements 44. The script information
further includes a prescribed connection time for each
apparatus to establish a subsequent communication link to
server 18. The script information is generally entered in
server 218 by a service. Of course, any person desiring to
communicate with the power tool operator may also be
granted access to server 218 to create and assign script
programs 40. Further, it is to be understood that system 216
may include any number of remote interfaces for entering
script generation and script assignment information in server
218.

[0111] In step 504, script generator 250 generates a script
program from the information entered in screen 256. The
script program is stored in database 238. Steps 502 and 504
are preferably repeated to generate multiple script programs,
e.g. a script program for each power tool. FEach script
program corresponds to a respective one of the sets of
queries entered through script entry screen 256. Following
step 504, server 218 proceeds to step 506.

[0112] In step 506, server 218 determines if new script
assignment information has been entered through assign-
ment screen 257. If new script assignment information has
not been entered, server 218 proceeds to step 510. If new
script assignment information has been entered, server 218
proceeds to step 508. As shown in FIG. 12 the script
programs are assigned to each power tool by selecting a
script program through check boxes 506, selecting the
power tools to whom the selected script program is to be
assigned through check boxes 408, and pressing the
ASSIGN SCRIPT button 412. When button 412 is pressed,
script assignor 252 creates for each power tool selected in
check boxes 408 a respective pointer to the script program
selected in check boxes 406. In step 508, each pointer is
stored in look-up table 246 of database 238. Following step
508, server 218 proceeds to step 510.

[0113] 1In step 510, server 218 determines if any of the
apparatuses are remotely connected to the server. Each
power tool operator to be monitored is preferably provided
with his or her own remotely programmable apparatus
which has the power tool’s unique identification code stored
therein. Each power tool is thus uniquely associated with a
respective one of the apparatuses. If none of the apparatuses
is connected, server 218 proceeds to step 520.

[0114] If an apparatus is connected, server 218 receives
from the apparatus the power tool’s unique identification
code in step 512. In step 514, server 218 receives from the
apparatus the query responses 242, device measurements
244, and script identification code recorded during execution
of a previously assigned script program. The script identi-
fication code identifies to server 218 which script program
was executed by the apparatus to record the query responses
242 and device measurements 244. The responses, device
measurements, and script identification code are stored in
database 238.

[0115] In step 516, server 218 uses the power tool iden-
tification code to retrieve from table 246 the pointer to the
script program assigned to the power tool. Server 218 then
retrieves the assigned script program from database 238. In
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step 518, server 218 transmits the assigned script program to
the power tool’s remotely programmable apparatus through
communication network 224. Following step 518, server
218 proceeds to step 520.

[0116] In step 520, server 218 determines if a power tool
report request has been received from workstation 220. If no
report request has been received, server 218 returns to step
502. If a report request has been received for a selected
power tool, server 218 retrieves from database 238 the
measurements 244 and query responses 242 last received
from the power tool, step 522. In step 524, server 218
generates and displays power tool report 258 on workstation
220. As shown in FIG. 15, report 258 includes the device
measurements 244 and query responses 242 last received
from the power tool. Following step 524, server 218 returns
to step 502.

[0117] FIGS. 17A-17B illustrate the steps included in the
script program executed by apparatus 226. Before the script
program is received, apparatus 226 is initially programmed
with the power tool’s unique identification code and the
script interpreter used by microprocessor 276 to execute the
script program. The initial programming may be achieved
during manufacture or during an initial connection to server
218. Following initial programming, apparatus 226 receives
from server 218 the script program assigned to the power
tool associated with apparatus 226. The script program is
received by modem 286 through a first communication link
and stored in memory 280.

[0118] In step 602, microprocessor 276 assigns a script
identification code to the script program and stores the script
identification code in memory 280. The script identification
code is subsequently transmitted to server 218 along with
the query responses 242 and device measurements 244 to
identify to server 218 which script program was most
recently executed by apparatus 226. In step 604, micropro-
cessor 276 lights LED 274 to notify the power tool that he
or she has unanswered queries stored in apparatus 226. LED
274 preferably remains lit until the queries are answered by
the power tool. In step 606, microprocessor 276 erases from
memory 280 the last set of query responses recorded.

[0119] Instep 608, microprocessor 276 prompts the power
tool by displaying on display 264“ANSWER QUERIES
NOW? PRESS ANY BUTTON TO START”. In step 610,
microprocessor 276 waits until a reply to the prompt is
received from the power tool operator. When a reply is
received, microprocessor 276 proceeds to step 612. In step
612, microprocessor 276 executes successive display and
input commands to display the queries and response choices
on display 264 and to receive responses to the queries.

[0120] In steps 614-618, microprocessor 276 executes
commands to collect device measurements 244 from a
selected sensor 228. The script program specifies the
selected sensor 228 from which to collect the measurements.
In step 614, microprocessor 276 prompts the power tool to
connect the selected sensor 228. A sample prompt is shown
in FIG. 14. In step 616, microprocessor 276 waits until a
reply to the prompt is received from the power tool. When
areply is received, microprocessor 276 proceeds to step 618.
Microprocessor 276 also connects UART 278 to interface
290 through switch 288. In step 618, microprocessor 276
collects device measurements 244 from sensor 228 through
interface 290 measurements 244 are stored in memory 280.
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[0121] Instep 620, microprocessor 276 prompts the power
tool to connect apparatus 226 to telephone jack 222 so that
apparatus 226 may connect to server 218 at the prescribed
connection time. In step 622, microprocessor 276 waits until
a reply to the prompt is received from the power tool. When
a reply is received, microprocessor 276 turns off LED 274
in step 624. In step 626, microprocessor 276 waits until it is
time to connect to server 218. Microprocessor 276 compares
the connection time specified in the script program to the
current time output by clock 284. When it is time to connect,
microprocessor 276 connects UART 278 to modem 286
through switch 288.

[0122] In step 628, microprocessor 276 establishes a sub-
sequent communication link between apparatus 226 and
server 218 through modem 286 and communication network
224. If the connection fails for any reason, microprocessor
276 repeats step 628 to get a successful connection. In step
630, microprocessor 276 transmits the device measurements
244, query responses 242, script identification code, and
power tool identification code stored in memory 280 to
server 218 through the subsequent communication link. In
step 632, microprocessor 276 receives through modem 286
a new script program from server 218. The new script
program is stored in memory 280 for subsequent execution
by microprocessor 276. Following step 632, the script
program ends.

[0123] Tt should be understood that all or a portion of the
operations and functionality of unit 226 may be performed
by power tool 15 by the incorporation of some or all of the
above-described components into the power tool 15.

[0124] The present invention provides many advantages.
For example, the sensors and guidance built into tool pro-
vide increased accuracy in measurement fewer mistakes in
cutting. Additionally, the present invention increases mate-
rials optimization. With the present invention, the user can
input descriptions (e.g., length, width, thickness) of the
materials he has, and let the system determine optimal cuts
to avoid waste. An additional advantage is that step-by-step
instructions for the project plan can be built right into the
tool or in an associated device. The tool teaches the user
step-by-step how to perform its functions and to track
progress in each project. Another advantage is that the
system may provide added safety by monitoring heat, vibra-
tions and other parameters. The tool can monitor safety and
provide feedback to the end-user to improve safety compli-
ance. The tool can also improve security. By sensing the
identity of the end-user, the system can prevent theft. Also,
by logging into a server, the system can track usage and
location. Further, the system can improve compliance. For
industrial and business applications, the system can record
use and misuse patterns to ensure compliance with safety
procedures and provide documentation for worker’s com-
pensation or disability claims in the event of an accident.
The system can also aid in marketing by interacting with the
end user on the site of a job or project. Valuable marketing
data can be gathered to support product improvement and
cross marketing opportunities. Additionally, the system can
also improve customer support by collecting data from tools
while they are being used. An additional advantage of the
system is that it can improve the productivity and effective-
ness of customer support functions.

[0125] While this invention is satisfied by embodiments in
many different forms, as described in detail in connection
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with preferred embodiments of the invention, it is under-
stood that the present disclosure is to be considered as
exemplary of the principles of the invention and is not
intended to limit the invention to the specific embodiments
illustrated and described herein. Numerous variations may
be made by persons skilled in the art without departure from
the spirit of the invention. The scope of the invention will be
measured by the appended claims and their equivalents. The
abstract and the title are not to be construed as limiting the
scope of the present invention, as their purpose is to enable
the appropriate authorities, as well as the general public, to
quickly determine the general nature of the invention. In the
claims that follow, unless the term “means” is used, none of
the features or elements recited therein should be construed
as means-plus-function limitations pursuant to 35 U.S.C.
§112, g6.

I claim:
1. A power tool system comprising:

a programmable microprocessor;

at least one input mechanism;

a memory having instructions and/or other information;
a display;

at least one power tool having at least one sensor operable
for monitoring a parameter associated with operation of
the power tool and for producing digitally encoded
signals representative of the monitored parameter;

a communications device connectable in signal commu-
nication with both the programmable microprocessor
and the at least one sensor; and

program instructions for the programmable microproces-
sor that,

(1) cause instructions and/or other information stored in
the memory to be presented to the user on the
display,

(ii) collect data from a user interaction with the at least
one input mechanism in response to the display and
stores data in memory,

(iii) collect data from the at least one sensor and stores
the data in memory,

(iv) transmit test results and other data to a remotely
located server over a communication network,

(v) receive from the server instructions and/or other
information stored on the server for transmission to
the programmable microprocessor, and

(vi) store instructions and/or other information in the
memory.

2. The power tool system of claim 1, wherein the pro-
grammable microprocessor is located in a programmable
microprocessor device or integrated into the power tool.

3. The power tool system of claim 1, wherein the com-
munications device is provided within a communications
unit and a central processing device of the communications
device causes the signals representative of the monitored
parameter to be stored in a memory circuit of the commu-
nications unit; and wherein the communications unit further
includes a the communications device for transmitting the
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stored digitally encoded signals representative of the moni-
tored parameter to a remotely located service provider.

4. The power tool system of claim 3, wherein the system
is configured to transmit a message from the service pro-
vider to the display.

5. The power tool system of claim 4, wherein the message
includes step-by-step instructions, tool positioning for an
upcoming cut, a laser guide cut length, a record of successful
cuts, a list of upcoming cuts, project design, scaling factors,
a materials list, a cut list, wood or materials type, or
equipment information.

6. The power tool system of claim 4, wherein the message
is educational or provides feedback.

7. The power tool system of claim 6, wherein the pro-
grammable microprocessor device comprises a compact
video game.

8. The power tool system of claim 3, further comprising
a clearinghouse facility for receiving the signals supplied via
the communications device of the communications unit, the
clearinghouse facility being remotely located from the com-
munications device and including a server having a digital
signal processor for converting the digitally encoded signal
supplied via the communications device of the communica-
tions device into a report that provides information relating
to the parameter monitored by at least one sensor.

9. The power tool system of claim 1, wherein the at least
one sensor is adapted to measure heat, vibration, moisture,
room temperature, location, direction, user identification,
power, torque, motor jam, length and time of usage, cut
distance, length of cut, equipment manufacturer informa-
tion, equipment identification, or service record.

10. The power tool system of claim 2, wherein the display
is located in the programmable microprocessor device or
integrated into the power tool.

11. The power tool system of claim 8, wherein the
program instructions included in the memory of the pro-
grammable microprocessor cause the programmable micro-
processor to display one or more menus on the display and
further operation of one or more switches and allows a user
of the power tool system to control the operation of the
programmable microprocessor and the communications
unit, the operation controlled by the user with the one or
more switches including the processing of the digitally
encoded signals representative of the monitored parameter,
the transmission of the digitally encoded signals from the
communications device to the programmable microproces-
sor and the display of information on the display.

12. The power tool system of claim 11, wherein the one
or more menus displayed on the display and further opera-
tion of one or more switches allows the user of the power
tool system to generate graphic and alphanumeric displays
on the display alphanumeric and graphic displays being
representative of the signals that are representative of the
monitored parameter and stored in the memory circuit of the
communications unit.

13. The power tool system of claim 2, wherein the
microprocessor device further comprises a receptacle for
receiving a program cartridge that includes a memory circuit
having stored therein program instructions for controlling
the operation of the programmable microprocessor unit.

14. The power tool system of claim 13, wherein the
program cartridge adapts the microprocessor device for
operation with at least one power tool.
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15. The power tool system of claim 13, wherein the
program cartridge adapts the power tool to operate in the
power tool system.

16. The power tool system of claim 15, wherein the
adaptation occurs by downloading program instructions
from a network server located at the clearinghouse facility.

17. The power tool system of claim 16, wherein the
downloaded program instructions reconfigure the operation
of the at least one power tool.

18. The power tool system of claim 16, wherein the
program instructions are selected by a user of the power tool
system from a website, or by the service provider.

19. The power tool system of claim 18, wherein the
service provider is an authorized professional in customer
service for the tool manufacturer, a retailer, or third party
program developer of project plans and designs.

20. The power tool system of claim 8, wherein the signals
are received by the remote clearinghouse via telephone
landline, cell phone, or via RF.

21. The power tool system of claim 8, wherein the report
is standardized and sent to the service provider.

22. The power tool system of claim 21, wherein the report
includes statistical information.

23. The power tool system of claim 8, wherein the system
is configured to transmit a message from the clearinghouse
facility to the display.

24. The power tool system of claim 23, wherein the
message includes step-by-step instructions, tool positioning
for an upcoming cut, a laser guide cut length, a record of
successful cuts, a list of upcoming cuts, project design,
scaling factors, a materials list, a cut list, wood or materials
type, or equipment information.

25. The power tool system of claim 23, wherein the
message is educational or provides feedback.

26. The power tool system of claim 8, wherein the system
is configured to transmit a message from the clearinghouse
to the display.

27. The power tool system of claim 26, wherein the
message is transmitted automatically.

28. The power tool system of claim 11, wherein a user of
the programmable microprocessor answers survey questions
with one or more of switches.

29. The power tool system of claim 11, wherein the user
inputs data associated with the user’s materials and the
system determines the optimal cuts.

30. The power tool system of claim 11, wherein the user
inputs equipment and materials data and in response settings
are sent from the clearinghouse facility to the tool via the
data management unit.

31. The power tool system of claim 1, wherein the power
tool 1s a drill, saw, sander, grinder, router, or joiner.

32. A method of using a modular microprocessor power
tool system comprising:

(a) at a site employing a power t0ol,

(1) using stored program instructions to generate power
tool related information on at least one display;

(ii) collecting power tool related data using a program-
mable microprocessor;
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(b) connecting at least one remotely located computing
facility including at least one central server for com-
munication with a communications device at the power
tool site; and

(c) providing power tool data to at least one service
provider computer remotely located from and in signal
communication with the central server, wherein hard-
ware and software of the central server are configured
to receive and store power tool-related data from a
power tool site that can be viewed or retrieved by an
authorized user from the remotely located service pro-
vider computer.

33. The method of claim 32, wherein the central server
receives messages from the remotely located service pro-
vider computer and transmits the messages to the power tool
site.

34. The method of claim 33, wherein the message
includes step-by-step instructions, tool positioning for an
upcoming cut, a laser guide cut length, a record of successful
cuts, a list of upcoming cuts, project design, scaling factors,
a materials list, a cut list, wood or materials type, or
equipment information.

35. The method of claim 33, wherein the message is
educational or provides feedback.

36. The method of claim 32, wherein the power tool data
is generated from at least one sensor associated with the
power tool.

37. The method of claim 35, wherein the power tool
comprises a plurality of sensors.

38. The method of claim 37, wherein the sensors measure
heat, vibration, moisture, room temperature, location, direc-
tion, user identification, power, torque, motor jam, length
and time of usage, cut distance, length of cut, equipment
manufacturer information, equipment identification, or ser-
vice record.

39. The method of claim 32, further comprising display-
ing one or more menus on a display of a programmable
microprocessor device in signal connection with the com-
munications device, the microprocessor device having one
or more switches allowing a user of the power tool system
to control the operation of the programmable microproces-
sor device and the communications device.

40. The method of claim 32, further comprising down-
loading program instructions from the central server to the
data management unit.

41. The method of claim 40, wherein the downloaded
program instructions reconfigure the operation of the power
tool.

41. The method of claim 40, wherein the downloaded
program instructions are selected by a user of the power tool
system from a website, or by the service provider

43. The method of claim 33, further comprising the user
inputting equipment and materials data and in response
instructions are sent from the clearinghouse facility to the
programmable microprocessor device via the communica-
tions unit.
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